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European Hematology Association (EHA)

EHA is a scientific society aiming to support research, education and clinical practice in hematology.
Its main objective is to be useful to scientific researchers, clinicians, medical students,
as well as all those working in other fields but who are interested in hematology.

The European Hematology Association was founded in June 1992.
Today, EHA — with over 2700 active members from 95 countries — is a consolidated organization
that pursues a large and growing number of projects and programs.

EHA aims to promote

Exchange and dissemination of knowledge and scientific information in the field of hematology.

Education and training in hematology.

Medical practice in the area of hematology and the position of hematology as medical discipline.

Scientific research in hematology.

Exchange of information for all European doctors, scientists and other professionals interested in hematology.
A unified European training program in hematology in collaboration with European National Societies of
Hematology.

In order to achieve these goals, EHA

Maintains regular contacts and organizes meetings with all European National Societies of Hematology.
Holds an annual scientific and educational congress in a major European city; European Cooperative Groups
and Networks are encouraged to take advantage of this major event to gather.

Disseminates medical research, both basic and clinic, through the new journal Haematologica/The
Hematology Journal.

Has established a link with European National Societies of Hematology and other organizations such as the
European Group for Bone Marrow Transplantation, European Association for Hematopathology,

European Society of Medical Oncology, and American Society of Hematology.

Provides postgraduate education through the annual congresses, seminars, courses, workshops and meetings
organized in collaboration with the European School of Haematology.

Has a Fellowship/Grants Program to promote research in hematology.

Accredits scientific meetings and provides CME accounts in collaboration with the European National
Societies for hematology.

If you recognize the need for a strong European Hematology Association
and would like to take advantage of the various activities of the Association,
you may wish to become a member of the EHA and contribute to its objectives.

Benefits of EHA Membership

Subscription to Haematologica/ The Hematology Journal, including on-line access
Reduced registration fee for EHA Annual Congresses

Eligible to EHA Research Fellowships & Grants

EHA Newsletter

Access to EHA membership database

Access to webcast sessions of the EHA Annual Congress — NEW!

Entitled to apply for a scholarship to attend ESH-EHA scientific workshops

www.ehaweb.org
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EHA MEMBERSHIP

JOIN EHA NOW!

MAIN BENEFITS OF EHA MEMBERSHIP

Subscription to Haematologica/ The Hematology Journal (impact factor 5.032)
Reduction of € 180 on the individual registration fee for the EHA Annual
Congress (junior members receive a reduction of € 105).

Eligible to apply for EHA Research Fellowships & Grants

Entitled to apply for a scholarship to attend EHA Scientific Workshops

EHA Newsletter

Access to the webcast of the EHA Annual Congress

Access to the EHA membership database

ANNUAL MEMBERSHIP FEE

€ 125 per calendar year (January to December)
€ 85 per calendar year (January to December) for junior members*

* hematologists within 15 years of graduation or with less than 10 years of post-doc experience

www.ehaweb.org
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EHA Fellowship Program

One of EHA’s goals is to promote the career development of young scientists involved
in basic, clinical and experimental research in hematology. EHA funds research
fellowships, including the long-established EHA — José Carreras Foundation Young
Investigator Fellowship, for researchers in the field of malignant and non-malignant
hematology. Each grant is for a two-year period. The next call for applications will be
announced on the EHA website in October 2008. Awards will be made at the 14"
Congress of EHA in Berlin and will be payable from January 2010.

EHA Partner Fellowship Program

A partner fellowship program has been established this year to support training in
centres of excellence in Western Europe for the career development of young
scientists involved in basic and clinical research in hematology in new accession and
EU candidate countries. The goal of this program is to build up and create inter-
institutional networks of collaboration between hematology institutes in Western
Europe focusing on research and clinical hematology and similar institutes in new
accession and EU candidate countries. The call for applications is announced on the
EHA website and the deadline for the letter of interest is June 30, 2008. Deadline for

full application is August 15, 2008 and notification of the award will be November 1, 2008.

EHA - ASH International Fellowship Award

The EHA-ASH International Fellowship Award was established in 2006. This award
has been developed as a partnership between the European Hematology Association
(EHA) and the American Society of Hematology (ASH) to provide hematologists in
training or early in their careers the opportunity to conduct research in another country.
The purpose of the program is to give both clinical and laboratory-based researchers
an opportunity to establish new collaborations and experience research in a different
environment. This program will benefit not only the individual participants, but also
each host institution, as it will build stronger ties between the North American and
European scientific community. The call for applications is announced on EHA and
ASH websites and the deadline for the letter of intent is September 4, 2008. Deadline
for full application is November 4, 2008. Awards will be made on July 1, 2009.

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

On behalf of the Scientific and Education Program Committee, we would like to welcome you to Copenhagen for
the 13th Congress of the European Hematology Association. We have addressed the challenge of building a scien-
tific program covering the various fields of haematology with a balance between the clinical and scientific topics.
We now invite you to participate in the numerous sessions, including Education, Hematology-in-Focus, Science-in-
Progress and Plenary sessions as well as the challenging Lunch Debates and Clinical Trial Updates. We also have a
number of highly expert 'Meet-the-Expert' sessions and encourage you to register early to grasp the opportunity to
exchange information in a very informal and friendly atmosphere. On Friday June 12th, and for the second year, the
new Molecular Haematopoiesis Workshop will be take place, where cutting edge science will be presented in a new
and exciting way and we hope to particularly attract scientists and young hematologists interested in a scientific
career- please come along !

From the high number of abstracts submitted this year, we have also put together an interesting programme of
simultaneous oral sessions and poster sessions. The 5 best abstracts have been selected for presentation during the
Presidential Symposium on Saturday afternoon. Please take also time to visit the poster sessions when the authors
will present their work to you in exchanges animated by expert moderators.

The complex issue of the “Relationship between academia and pharma” will be addressed during this year's joint
EHA-ASH Symposium taking place on Saturday, June 14th, with the opportunity to exchange information and opin-
ions from both sides of the Atlantic. The Joint Symposium of the European School of Hematology (ESH) and EHA
will again take place on Friday, dedicated to “Communication with transplant patients, the complementary roles of
doctors and nurses”. A number of meetings of EHA Scientific Working Groups will be held on Thursday evening,
which we hope will help foster direct interactions between physicians and researcher in the various fields of haema-
tology. In addition, 26 Satellite Symposia will run on Super Thursday, covering the State-of-the-Art in experimental
and clinical haematology.

We would also like to welcome you to the Opening Ceremony which will take place on Friday, June 12th, direct-
ly followed by the presentation of the José Carreras Lecture by Professor John Goldman. In the same session, the
winners of the EHA-José Carreras Young Investigator Fellowship and the additional EHA Fellowships and Grants
will be presented. For the first time this year EHA has initiated a new award to honour outstanding physicians/sci-
entists for their lifetime contribution to the advancement of hematology. The first EHA Jean Bernard Lifetime
Achievement Award will be presented to Professor Dieter Hoelzer on Saturday afternoon.

The congress program is accredited for continuing medical education (CME) by the EHA-CME System, which is
the new name for the European Council for Accreditation in Hematology (ECAH). EHA assures the continuity in
collaboration with many of the original ECAH partners including the European School of Haematology (ESH). EHA
and ESH are dedicated to establishing modern haematology in the European curriculum for medical postgraduate
education. The scientific program of the 13th Congress of the EHA has also been reviewed and approved for accred-
itation by the American Medical Association (AMA).

Copenhagen is a very lively city, with a high tradition of hospitality, and is an excellent venue for the EHA
Congress with its focus on exchange of ideas, discussion of results and networking, exchange of scientific principles
all in the friendly and safe atmosphere of the city.

On behalf of the EHA Board and the Scientific and Education Committee of the 13th Congress: we are pleased to
welcome you to this beautiful city and hope that this top hematology congress in Europe will provide you with fruit-
ful and enjoyable interactions with your peers and induce new creative ideas for your work!

Ui oo

Niels Borregaard
Chair Scientific Program Committee Congress President
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Acute lymphoblastic leukemia - Clinical

0001

DASATINIB EFFICACY IN PATIENTS WITH IMATINIB-RESISTANT/
-INTOLERANT PHILADELPHIA-CHROMOSOME-POSITIVE ACUTE
LYMPHOBLASTIC LEUKEMIA: 24-MONTH DATA FROM START-L

K. Porkka,' G. Martinelli,> O.G. Ottman,’ H. Dombret,* ET. Garzon,”
C. Zhu,” R A. Larson,® B. Simonsson’

'Helsinki University Central Hospital, HELSINKI, Finland; *S. Orsola-Malpighi
Hospital, BOLOGNA, Italy; *Johann Wolfgang Goethe Universitit, FRANK-
FURT, Germany; ‘Hépital Saint-Louis, PARIS, France; *Bristol-Myers Squibb,
WALLINGFORD, USA; University of Chicago, CHICAGO, USA; "Uppsala
University Hospital, UPPSALA, Sweden

Background. Philadelphia chromosome-positive acute lymphoblastic
leukemia (Ph'ALL) is characterized by rapid disease progression and
transient responses to imatinib. Dasatinib is the most potent inhibitor of
BCR-ABL and is 325-fold more potent than imatinib and 16-fold more
potent that nilotinib ir vitro. Dasatinib also inhibits SRC-family kinases,
which may contribute to BCR-ABL-independent imatinib resistance in
Ph'ALL. Initial findings from START-L demonstrated that dasatinib
induces treatment responses in patients with Ph+ALL following ima-
tinib failure. Aims. To investigate response durability with dasatinib 70
mg BID in patients with Ph'ALL, 24-month follow-up from the START-
L trial has been analyzed. Methods. START-L is an open-label, internation-
al, multicenter study. Patients with imatinib-resistant or -intolerant
Ph+ALL were recruited from January to July 2005. Dose escalation to 100
mg BID was allowed for inadequate response and reduction to 50 or 40
mg BID or interruption was allowed for toxicity. Trial objectives includ-
ed the evaluation of hematologic and cytogenetic response rates and
duration, progression-free survival (PES) and overall survival duration,
and safety/tolerability. Results. Among 46 recruited patients, median age
was 48 years, median time from initial Ph+ALL diagnosis was 18 months
(range 3-163), and 96% of patients were imatinib resistant. During ima-
tinib therapy, 46% had received >600 mg/d, 52% had received imatinib
for >12 months, and 50% had achieved a major cytogenetic response
(MCyR). Prior to the trial, stem-cell transplantation (SCT) had been per-
formed in 37% of patients and BCR-ABL mutations were present in
78%, including 20% with a T315I mutation. With a minimum follow-
up of 24 months, a complete hematologic response (CHR) was achieved
with dasatinib treatment in 35% of patients (42% excluding the sub-
group with a baseline T315] mutation), a MCyR was achieved in 56%
(68% excluding T315]I) and a complete cytogenetic response (CCyR)
was achieved in 54% (66 % excluding T315I). MCyRs were achieved rap-
idly (median time to response 29 days) and were durable (median 6.3
months). Median PFS was 3.3 months (5.7 months excluding the T315I
subgroup), and the 24-month overall survival rate was 31% (34% exclud-
ing T315]). In patients with or without baseline BCR-ABL mutations,
similar rates of MCyR (55% vs 56%) and CCyR (52% vs 56%) were
observed despite no patient with a T315] mutation achieving a response.
Responses were more favorable in patients with prior SCT vs no prior
SCT (MCyR 76% vs 45%; median PES 7.2 vs 2.7 months). Grade 3/4
thrombocytopenia and neutropenia each occurred in 78% of patients.
The most common grade 3/4 nonhematologic side-effects were gas-
trointestinal bleeding (11%), diarrhea (9%), asthenia (7 %), and pleural
effusion (7 %). After 12 and 24 months, five (11%) and one (2%) patients
remained on study, with 52% and 57 % discontinuing after disease pro-
gression, respectively. Discontinuation following study drug toxicity
occurred in 9%. Summary and Conclusions. In patients with Ph+ALL fol-
lowing imatinib failure, dasatinib 70 mg BID is associated with rapid and
durable responses, and long-term survivors are evident. The notable effi-
cacy and well-tolerated safety profile achieved with dasatinib in this
very difficult-to-treat population supports the ongoing evaluation of
dasatinib in the front-line Ph*ALL setting.

0002

HIGH DOSE METHOTREXATE IN PEDIATRIC ACUTE LYMPHOBLASTIC
LEUKEMIA: IMPACT OF THE PHARMACOGENETIC POLYMORPHISMS
OF RFC1, MDR1 AND MRP2 ON PLASMA CONCENTRATIONS

M. Fakhoury, T. Adam de Beaumais, Y. Medard, D. Zhang,
S. Azougagh, K. Yakouben, E. Jacqz-Aigrain

Robert Debre Hospital, PARIS, France

Background. Methotrexate (MTX) is an antifolate drug administered at
high dose (5 g/m°®) (HD-MTX) in the treatment of childhood acute lym-
phoblastic leukemia (ALL). Its pharmacokinetics is characterized by a
wide interindividual variability requiring drug monitoring. Aims. We
assessed the individual and combined impact of transporters polymor-
phisms (REC1, MDR1 and MRP2) on HD-MTX concentrations at H24,
HA48 and H72. Methods. A retrospective pharmacogenetics study was
conducted in 86 children (58 boys; mean age: 6.3+4.0) with ALL includ-
ing in EORTC 58951 protocol at Robert Debre Hospital. Informed con-
sents were obtained. They received 3 or 4 courses of high dose
methotrexate during the Interval therapy according to their risk group.
For each course, MTX plasma concentrations at 24, 48 and 72 hours
from the start of the infusion (H24, H48 and H72) were measured by
EMIT®. Allelic variants of RFC1 (SLC19A1: G80A), P-glycoprotein
(MDR1: C1236T, G2677T/A, C3435T) and MRP2 (ABCC2: C-24T,
G1249A, T3563A, C3972T) were determined by real time polymerase
Results. Dose-normalized MTX concentrations within each course pre-
sented a wide inter-individual variability at each sampling time but there
was no inter-course difference. Therefore, MTX concentrations ((MTX])
collected during the first course and standardized by the administered
dose, were used for analysis. Mutated RFC1 AA patients (n=31/85,
36.0%) had significantly higher [MTX]/dose at H24 (ratio of 5980 vs
3158; p=0.007) and H48 (ratio of 71 vs 47; p=0.012) compared to those
with a wild-type genotype (WT). When comparing GA or AA patients
to WT patients, this association remained significant (»=0.012 at H24 and
»=0.023 at H48). The 3 MDR1 mutations were in strong linkage disequi-
librium and influenced [MTX] at H48 (p<0.05): for MDR1 C3435T,
mutated homozygous patients (n= 16/85, 18.6%) presented a median
ratio of 89 for [MTX]/dose vs 55 for WT patients. The association
remained significant (#=0.045) when comparing carriers of mutated vari-
ant to WT patients. Patients carrying a mutated variant for both genes
(RFC1 G80A and MDR1 C3435T; n=42) presented higher [MTX] (medi-
an ratio [MTX]/dose: 75) than patients with mutated variant for only one
gene (median ratio about 55; n=22 for patients REC1 A80 variant/MDR1
WT and n=14 for RFC1 WT/MDR1 T3435 variant) and than WT patients
for the both genes (median ratio: 37, n=4). Polymorphisms of MRP2 had
no significant impact on [MTX] variability. Conclusions. Our findings sug-
gest that polymorphisms of RFC1 (G80A) and MDR1 (C1236T,
G2677T/A, C3435T) contribute to the interindividual pharmacokinetic
variability of high dose MTX. This first report of MDR1 C3435T poly-
morphism may be a useful tool to optimize MTX therapy. Further phar-
macogenetic studies will include additional genes implicated in the
metabolism and transport of MTX.
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IMPAIRED DEXAMETHASONE-RELATED INCREASE OF
ANTICOAGULANTS IS ASSOCIATED WITH THE DEVELOPMENT OF
OSTEONECROSIS IN CHILDHOOD ACUTE LYMPHOBLASTIC LEUKEMIA

M.L. te Winkel, LM. Appel, R. Pieters, M.M. van den Heuvel-Eibrink
ErasmusMC-Sophia Children's Hospital, ROTTERDAM, Netherlands

Background. Alterations of coagulation accompanied by impairment of
microcirculation may be involved in the pathogenesis of osteonecrosis
(ON) in childhood acute lymphoblastic leukemia (ALL). ALL induction
treatment includes dexamethasone and asparaginase, which both influ-
ence coagulation. Aims. The main objective of this study is to investigate
whether induction-therapy-related alterations in coagulation are associ-
ated with the development of ON in childhood ALL. Methods. Retrospec-
tively, we evaluated coagulation parameters of 161 ALL patients: 24 who
developed ON (ON-positive, median age: 13.8 (4.0-17.2) years) and 137
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who did not (ON-negative, median age: 4.9 (1.0-16.7) years). We stud-
ied thrombin generation (prothrombin fragment 1+2, thrombin
antithrombin complex), fibrinolysis (a2-antiplasmin, plasminogen, plas-
min-a2AP complex, D-dimers), procoagulant factors (fibrinogen, factor
II, V, VII, IX, X) and anticoagulant factors (antithrombin , protein C and
protein S) at diagnosis and during induction treatment. Results. Coagu-
lation parameters of ON-positive and ON-negative patients were simi-
lar at diagnosis. After 4 weeks induction treatment including dexametha-
sone, the anticoagulants antithrombin and protein S were significantly
less increased in the ON-positive than in the ON-negative patients. Sub-
sequently, after administration of 4 doses asparaginase and tapering dex-
amethasone, these coagulation parameters equally decreased in both
ON-positive and ON-negative patients. As a result, the nadirs of
antithrombin and protein S were significantly lower in ON-positive
patients than in ON-negative patients, even reaching levels below low-
er normal limits in the ON-positive group. No dexamethasone-induced
or asparaginase-induced differences of other coagulation parameters
were found between both groups. Conclusions. We conclude that a
reduced dexamethasone-related increase of antithrombin and protein S
and subsequent decline of these anticoagulants below normal levels
after introduction of asparaginase, may result in a hypercoagulable state.
This therapy-induced hypercoagulable state may be a contributing fac-
tor to develop symptomatic ON in childhood ALL.

0004

REDUCED INTENSITY VS CONVENTIONAL MYELOABLATIVE
CONDITIONING (RIC VS. MAC) ALLOGENEIC STEM CELL
TRANSPLANTATION (ALLO-SCT) FOR PATIENTS WITH ACUTE
LYMPHOBLASTIC LEUKEMIA (ALL): A SURVEY FROM THE ACUTE
LEUKEMIA WORKING PARTY OF EBMT

M. Mohty," M. Labopin,” T. Ruutu,” H. De Lavallade,” A. Gratwohl,
G. Socie,” ]. Esteve,” R. Tabrizi> A. Nagler,” V. Rocha’

'CHU de Nantes, NANTES; *ALWP of EBMT, PARIS, France

The exact role of RIC allo-SCT for adult patients with ALL is still
under considerable debate. While the use of such so-called nonmye-
loablative or RIC regimens has emerged as an attractive modality to
decrease transplant-related mortality, toxicity might represent only one
aspect of the problem, since ALL encompasses a group of chemosensi-
tive diseases, raising concerns that significant reduction of the intensity
of the preparative regimen may have a negative impact on long-term
leukemic control. In this multicenter retrospective study, the outcomes
of 601 adult (age at transplantation >45 y.) patients with ALL who under-
went transplantation in complete remission (CR) with an HLA-identi-
cal sibling donor, were analyzed according to 2 types of conditioning:
RIC in 97 patients, and standard MAC (or high-dose) in 504 patients.
Both groups were comparable in terms of gender, CR status (CR1 and
CR2), interval from diagnosis to allo-SCT, and recipient/donor CMV
serostatus. Patients in the RIC groups were older (median 56 y. vs 50y
in the MAC group; p<0.0001), Most of the patients in the MAC group
received high dose TBI (80%), while the majority of the RIC regimens
included either low-dose TBI or were ATG+chemotherapy-based regi-
mens. The majority of patients (88%) from the RIC group received a
PBSC graft. In the MAC group, the stem cell source consisted of bone
marrow in 42% of patients. With a median follow-up of 13 months
(range, 1-127), the incidences of grade II-IV and grade III-IV acute GVHD
were: 35%, 14%, and 28%, 10% in the MAC and RIC groups respec-
tively (p=NS). The cumulative incidence of non-relapse mortality at 2
years (NRM) was 32% (MAC) vs 22% (RIC) (p=0.04). The cumulative
incidence of relapse at 2 years was 30% (MAC) vs 42% (RIC) (»=0.0007).
However, the latter differences did not translate into any significant dif-
ference in term of leukemia-free survival (LES) at 2 years: 38% (MAC)
vs 37% (RIC) (p=0.42). In multivariate analysis for LFS, the status at
transplant was the only factor associated with an improved LFS
(»<0.0001, RR=0.55, 95%ClI, 0.42-0.72). The results of this retrospective
registry based study suggest that RIC regimens may reduce NRM rate
after allo-SCT for adult ALL when compared to standard MAC regi-
mens, but with a higher risk of disease relapse and no impact on LFS.
The latter represent promising findings, since patients who received RIC
are likely to have serious comorbidities, which led the transplantation
center to choose RIC, and surely most of these patients would not have
received a standard allo-SCT in most institutions. Therefore, RIC allo-
SCT for adult ALL (>45 y.) may represent a valid therapeutic option
when a conventional standard conditioning is not possible, warranting
further prospective investigations.
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POSTERIOR REVERSIBLE ENCEPHALOPATHY SYNDROME: TWO
CASES IN YOUNG ADULTS WITH ACUTE LYMPHOBLASTIC LEUKEMIA

S. Reutenauer, ].E Albucher, J. Pariente, H. Dumas, O. Milioto,
M. Attal, C. Recher, E Huguet

CHU Toulouse, TOULOUSE, France

The Posterior Reversible Encephalopathy Syndrome (PRES), primari-
ly described by Hinchey et al. in 1996, occurs in cases of eclampsia, renal
insufficiency, hypertension, or complicates immunosuppressive thera-
pies or chemotherapies. In hematology, this syndrome has been
described in pediatric acute leukemias, but not in adults. Case 1: A 19-
year-old man, treated by GRAALL 2005 protocol for acute lymphoblas-
tic leukemia (ALL), suddenly presents on day 28 of induction chemother-
apy a unique tonic-clonic generalized seizure. This neurologic compli-
cation occurs in a context of hypertension and acute renal failure. MRI
shows signal abnormalities predominating in posterior regions of the
brain. With anticonvulsivant therapy, there is no recurrence of seizure.
Follow-up MRI 15 days later is normalized, which allows further
chemotherapy, without changes of drugs type or dose. Case 2: A 22-
year-old woman, treated for ALL with the same protocol, suffers on day
23 ofinduction chemotherapy headaches, decreased alertness, followed
by several tonic-clonic non generalized seizures, accompanied by
homonymous left hemianopsia. She developed 7 days before an acute
renal failure with severe hypertension. Encephalic MRI shows extensive
signal abnormalities (Figure 1). With anticonvulsivant medication, and
after quasi-normalization of MRI, consolidation course could be initiat-
ed 3 weeks later.

Figure 1.

MRI and clinical presentation of these 2 cases will be detailed. In these
2 cases, the only abnormalities found were neuroradiological, and per-
mitted to diagnose PRES. It is a clinical and radiological entity defined
by headaches, altered mental status, seizures and visual abnormalities,
as well as characteristic MRI findings of vasogenic oedema in posterior
regions of the brain. The main hypothesis for the pathophysiology of
this oedema is impairment in cerebrovascular autoregulatory control,
and especially in vertebrobasilar territory, due to its sparse sympathet-
ic innervation. It classically occurs in a context of hypertension or hyper-
volemia, and can be caused by cytotoxic agents. This syndrome of pos-
terior encephalopathy should be better-known by hematologists,
because its prevention and its treatment are easily achieved by anticon-
vulsivant and antihypertensive agents, and can avoid irreversible evolu-
tion. Intensive ALL treatments, inspired by pediatric protocols should be
added to the growing list of causes of PRES.
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EFFICACY AND TOLERABILITY OF INTRATHECAL LIPOSOMAL
CYTARABINE FOR TREATMENT OF MENINGEAL RELAPSES IN ACUTE
LYMPHOBLASTIC LEUKAEMIA: EXPERIENCE OF A SINGLE PEDIATRIC
INSTITUTION

R. Parasole, G. Menna, N. Marra, A. Mangione, S. Buffardi,
A. Misuraca, E Petruzziello, V. Poggi

Santobono-Pausilipon Hospital, NAPOLI, Italy
Background. Treatment of Central Nervous System (CNS) recurrence

in acute lymphoblastic leukemia (ALL) remains a problem for clinicians,
often difficult to solve. A new liposomal formulation of cytarabine



(DepoCyte®), encapsulated into multivesicular lipid particles, has been
used in leukemic meningitis. Liposomal cytarabine is slow released into
the cerebrospinal fluid (CSF), resulting in prolonged drug exposure and
presumable higher response rate. Recently neurological complications of
DepoCyte have been reported in combination with high-dose systemic
methotrexate and cytarabine. Aims. We studied the efficacy and tolera-
bility of intrathecal administration of DepoCyte in 5 meningeal relapsed
ALL children, treated in a single Paediatric Institution. Patients and
Results. Between May 2005 and October 2007, five children (4 male and
1 female with Down Syndrome; age at diagnosis 2 to 16) with CNS
relapsed ALL were treated with intrathecal DepoCyte at variable dose
of 25-50 mg/dose. Concurrent dexamethasone therapy, at the dosage of
0,2 mg/kg/dose, twice a day for 5 days, was administered with each
dose of i.t. drug. In all patients DepoCyte was associated with systemic
chemotherapy and in 4 out of 5 patients to concurrent high dose of
cytarabine (2 gr/m?). Depocyte was started during the first cycle and
continued every 15 days, independently from aplasia. Every patient
received about 6-7 drug administrations. Liposomal cytarabine was well
tolerated in all patients and all patients achieved complete liquoral clear-
ance after the first three intrathecal drug administrations. Four out of
them, treated concurrently with high-dose systemic cytarabine, had not
showed any additional neurological side effects. Only one patient, a 16
year-old-boy, treated with adult dose (50 mg/dose) for age and weight,
presented, after the third administration, grade II headache, rapidly
reverted by increasing dexamethasone prophylaxis (0,5 mg/kg/dose).
Characteristics of patients are resumed in Table 1. Conclusions. In this
series, we demonstrate the feasibility and tolerability of intrathecal lipo-
somal cytarabine administration in five children with CSN relapsed ALL.
Hence, despite its potential neurotoxicity, DepoCyte remains an inter-
esting formulation, especially in the paediatric setting, for its ability to
reduce frequency and total number of intrathecal administrations due to
its high detectable intrathecal levels up to 2 weeks. The properties of this
formulation, associated with its efficacy, have a favourable impact on
children compliance and quality of life; for this reason every effort are
necessary to study the best application of DepoCyte in intensive treat-
ment regimen.

Table 1. Clinical characteristics of study patients.

Characteristics Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Age (yr) / Sex 8/male 2112/ Male 16 /Male 11/Male 11/Female
Diagnosis hyperleukocytic ALL-T  hyperleukocytic ALL-T ALL-T ALL-Calla+ ALL-Calla+
Initial CNS No No No No No
involvement
Front line protocol/  AIEOP ALL2000/ AIEOP ALL2000/  AIEOP ALL2000/ ~ AIEOP ALL9502/  AIEOP ALL2000/
Risk stratification High risk High risk Medium risk Medium risk Medium risk
Type of first relapse isolated CNS relapse combined combined isolated bone combined
marrow relapse
Time from diagnosis +8 mts +8 mts +9mts +52 mts +30 mts
Treatment of relapse ~ AIEOP ALL REC AIEOP ALL REC AIEOPALLREC ~ AIEOPALLREC ~ AIEOP ALL REC
2003 2003 2003 %8 2003 modified
Second relapse/ Yes (combined) / No No Yes (CNS isolated) /+ Yes (CNS isolated
Time from diagnosis +11mts 73 mts +44 mots
Cranial RT/TBI RT TBI TBI RT and TBI No
(after Depocyte) (after Depocyte) (after Depocyte) ~ (before Depocyte)
Starting of Depocyte ~ Second relapse First relapse First relapse Third combined Second relapse
relapse after SCT
Total N. of administarions 6 6 7 4 7
Dosage (mg) 25-35 25 50(3) -35(4) 35 35
Side Effects No No Mild headache grade Il No No
CNS Response CR CR CR CR CR
Qutcome DOD Death (TMR post SCT) ~ RC+11mts  death for sepsis+3 DOD
from SCT mts from 3h relapse

SCR, stem cell transplant; RT, radiotherapy; TBI, total body irradiation; CR, complete remission; DOD, dead of disease
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THE PRESENCE OF CD56,/CD16 IN T-CELL ACUTE LYMPHOBLASTIC
LEUKEMIA LEADS TO WORSE SURVIVAL AND CORRELATES WITH THE
EXPRESSION OF CYTOTOXIC MOLECULES

L.EE Dalmazzo, R.H. Jacomo, R.L.G. Cunha, A.FE. Marinato,
L.L. Figueiredo-Pontes, A.B. Garcia, E.M. Rego, R.P. Falcao
University of Sao Paulo, RIBEIRAO PRETO - SP, Brazil
Some cases of T-cell Acute Lymphoblastic Leukemia (T-cell ALL)
express surface markers commonly found in natural-killer (NK) cells,

such as CD56 and CD16. From january/2000 to december/2006, 84 cas-
es of T-cell ALL were diagnosed at our institution. The presence of either

Copenhagen, Denmark, June 12 — 15, 2008

CD56 and/or CD16 was identified in 24 of these patients (28.5%), which
we designated as T/NK-ALL group. The aim of this study was to com-
pare the clinical and laboratorial features, survival and expression of
cytotoxic molecules, such as perforin, granzyme B and T-cell intracellu-
lar antigen-1 (TIA-1), in T/NK-ALL and T-ALL patients. Except for the
TIA-1, which was analyzed by immunocytochemistry, all the others
markers, including CD56, CD16, perforin and granzyme B, were stud-
ied by flow cytometry in blasts obtained from the bone marrow. Con-
cerning the clinical characteristics, significant differences between T/NK-
ALL and T-ALL groups were observed regarding age (24.9 vs 16.4 years,
p=0.006) and platelets counts (177x10°/L vs 75x10°/L, p=0.03), respective-
ly. The immunophenotypic features demonstrated different expression
of some markers: CD34, CD45RA and CD33 were most expressed in the
T/NK patients, while CD8 and TdT in the T-ALL patients (¢<0.05). We
also observed that T-cell ALL cases expressing CD56 and/or CD16 had
worse prognosis. Kaplan-Meier method estimated that the mean dura-
tion of overall survival (863 vs 1869 days, p=0.02) and disease-free sur-
vival (855 vs 2095 days, p=0.002) was shorter in patients expressing
CD56/CD16. In order to correlate the presence of CD56/CD16 with
cytotoxic characteristics, blasts expression of perforin, granzyme B and
TIA-1 was analyzed. These cytotoxic molecules were higher expressed
in T/NK-ALL compared to T-ALL cases. Perforin, granzyme B and TIA-
1 were detected in 12/17, 4/17 and 7/24 T/NK-ALL and in 1/20, 0/20 and
1/20 T-ALL patients, respectively (#<0.001, p=0.022 and p=0.038). Our
results demonstrated that the presence of CD56 and/or CD16 predicts
worse outcome and differentiates a specific subtype of T-cell ALL, with
some clinical differences and high expression of cytotoxic molecules.
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AUTOLOGOUS PERIPHERAL BLOOD STEM CELL TRANSPLANTATION IN
ADULT ACUTE LYMPHOBLASTIC LEUKEMIA: STILL NOT OUT OF
FASHION

E Folber, M. Doubek, Y. Brychtova, M. Krejci, J. Kujickova, I. Palasek,
B. Weinbergerova, D. Zackova, Z. Koristek, M. Navratil, Z. Racil,
J. Kamelander, D. Dvorakova, ]. Mayer

University Hospital Brno, BRNO, Czech Republic

Background. Postremission treatment in adult acute lymphoblastic
leukemia (ALL) is still controversial, especially in the point of autologous
peripheral blood stem cell transplantation (autoPBSCT). Aims. In this
study we show results of autoPBSCT and maintenance therapy with oral
6-mercaptopurin and methotrexate compared to chemotherapy alone in
the treatment of adult ALL. Methods. We retrospectively analysed data
of 60 consecutive patients treated at our department according to our
standard protocol in years 1997 to 2007. There were 35 males and 25
females, with a median age 35.2 years at the time of diagnosis (range: 17.3
to 70.7). Fifty-two (87 %) patients had ALL, 7 (12%) lymphoblastic lym-
phoma (LBL), and 1 (2%) acute biphenotypic leukemia. Seventeen of 52
(28%) patients with ALL showed T lineage and 33 (55%) B lineage. Nine
(17 %) patients were found Ph positive. Seven (12%) patients were treat-
ed with chemotherapy and allogeneic stem cell transplantation (alloSCT).
In the cases where there were no donors available, they were treated
with chemotherapy alone (35 patients, 58%) or with chemotherapy fol-
lowed by autoPBSCT and maintenance therapy (18 patients, 30%). With-
in a median follow-up of 14.7 months (range: 0.1 to 117.8) the data were
analysed for achieving complete remission, disease progression, relapse,
and causes of death. Results. Out of the total number of 60 patients, 49
(82%) achieved complete remission after the induction chemotherapy
(CR1); 44 of 52 (85%) with ALL and 4 of 7 (57 %) with LBL. The median
PES was 29.8 months in all patients and 58.1 months in patients in CR1.
The median OS was 14.8 months in all patients and 39.6 months in
patients in CR1. Patients treated with chemotherapy alone had shorter
median PES than patients who underwent autoPBSCT and maintenance
therapy (8.4 vs 46.8 months in patients in CR1, p=0.017). Patients treat-
ed with chemotherapy alone had also shorter median OS than patients
after autoPBSCT or alloSCT (13.0 vs 46.8 vs 44.3 months in patients in
CR1, p=0.046). The differences remained statistically significant even
after excluding Ph positive patients. There was no significant difference
in PFS and OS in patients with B-ALL and T-ALL. Relapse of the disease
was treated by chemotherapy with or without stem cell transplantation
in 24 out of 26 cases, but only 7 patients achieved second complete remis-
sion. Most common causes of death were infection (41%), disease pro-
gression (24%) and bleeding (12%). Summary and Conclusions. According
to our analysis, autoPBSCT coupled with maintenance chemotherapy is
still an option in adult acute lymphoblastic leukemia and provides
favourable OS and PES rates, significantly better than those reached by
chemotherapy alone.
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RESULTS OF TREATMENT WITH HYPER-CVAD / MTX-ARA-C, A
DOSE-INTENSIVE REGIMEN, IN ADULT ACUTE LYMPHOCYTIC
LEUKEMIA AND HIGHLY AGGRESSIVE LYMPHOMA IN A SINGLE
CENTER IN CHINA

T. Niu, T. Liu, B.X. Xiang, Y-Q. Jia, H.-L. Zhu
West China Hospital, Sichuan University, CHENGDU,SICHUAN, China

Background. Although the safety and efficacy of the Hyper-
CVAD/MTX-Ara-C regimen,a dose-intensive regimen, in hematologic
malignancies has been well established by several clinical trials devel-
oped at the UT M. D. Anderson Cancer Center in the U.S.A, the results
of this regimen in patients in China has not been well determined. Aims.
The objective of this clinical study was to evaluate the efficacy and
potential toxicity of this regimen in the adult patients with acute lym-
phocytic leukemia (ALL) and highly aggressive non-Hodgkin lymphoma
(NHL) in our hospital in China. Methods. Between June 2004 and June
2007, fifty-six patients with ALL or highly aggressive lymphoma were
treated with the Hyper-CVAD/MTX-Ara-C regimen in our institution.
The median age of all patients was 26 years (range 13 to 60 years), and
35 patients (62.5%) were male. There were 32 previously untreated
patients and 24 refractory/relapsed cases. Among the 41 patients with
ALL, B-cell type was present in 82.93%, T-cell type in 17.07 %, and Ph
chromosome-positive ALL was present in 14.63%, refractory/relapsed
disease in 43.90%. Among the 15 patients with highly aggressive NHL,
lymphoblastic lymphoma was present in 46.67 %, Burkitt’s lymphoma
was in 53.33% and refractory/relapsed disease in 40.00%. CNS involve-
ment was present in 8% at diagnosis. Treatment consisted of four cycles
of Hyper-CVAD alternating with four cycles of high-dose methotrexate
(MTX) and cytarabine therapy, together with intrathecal CNS prophy-
laxis and aggressive supportive care with granulocyte colony-stimulat-
ing factor, transfusion and antibiotic prophylaxis therapy. Maintenance
therapy based on the cytogenetics and immunophenotypes in most of
patients contained 2-year treatment with mercaptopurine, MTX, vin-
cristine, and prednisone (POMP). Results. The median follow-up dura-
tion was 7 months (range 1+ to 37+ months). Of the previously untreat-
ed 31 patients, twenty-nine patients (93.55%) achieved complete remis-
sion (CR) and no patients died during induction phase. Of the refracto-
ry /relapsed 24 patients, fourteen cases (58.33%) achieved CR. Interest-
ingly, the CR rate of the patients with Burkitt’s lymphoma was 75.00%
(6/8). The median finished courses during the dose-intensive phase were
4 (range 1 to 8), and the median time to delivery of all eight courses was
10 months. The estimated 3-year overall survival for the untreated and
refractory/relapsed patients with ALL was 46.80% and 28.60%, respec-
tively. Meanwhile, the estimated 2-year overall survival for the aggres-
sive NHL patients was 84.00%. Compared with the patients with ALL
who did not receive CR and got less than four courses of this regimen,
the patients who received CR and got more than four courses of this reg-
imen showed much better overall survival (¢<0.05). The incidence of
CNS relapse was much lower (5%). Myelosuppression-associated com-
plications including documented infections, fever of unknown origin,
hemorrhage were the more frequent side effects. Other significant side
effects included neurotoxicity, renal and hepatic toxicities, fatigue,
mucositis, nausea, vomiting, diarrhea, skin rashes, and G-CSF therapy-
associated bone aches. Conclusions. The study from our single center in
China demonstrated that Hyper-CVAD/MTX-Ara-C, a dose-intensive
regimen with much higher CR is superior to our previous regimens,
even in highly aggressive lymphomas such as lymphoblastic and
Burkitt’s lymphoma, and refractory/relapsed ALL/lymphoma patients.
Our data also showed that this regimen is less toxic and well tolerated
in most of patients in China. Due to the aggressive supportive care, the
expense with this regimen is more expensive than previous convention-
al chemotherapy. Long-term treatment benefits, such as disease-free
survival rates and severe side effects need further investigation in a well-
designed, multiple-center study in China with more eligible patients
entering onto the study.
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KINETICS OF CEREBROSPINAL INFILTRATION IN CHILDREN WITH
ACUTE LYMPHOBLASTIC LEUKEMIA: A FLOW CYTOMETRY STUDY

M. Ramirez,' A. Gémez,' C. Martinez,' A. Lassaletta,' C. Moscardd,’
I. Herndndez,® J. Sdnchez de Toledo,* T. Molins,” A. Mufioz,’
M. Baragafio,” .M. Couselo,’ E. Cela,” L. Madero

'Hospital Universitatio Niiio Jestis, MADRID, Spain; *Hospital General, ALI-
CANTE; *Hospital Son Dureta, PALMA DE MALLORCA; *Hospital Vall de
Hebron, BARCELONA; *Hospital Virgen del Camino, PAMPLONA, Spain;
‘Hospital Miguel Servet, ZARAGOZA; "Hospital San Rafael, NMADRID,
Spain; *Hospital Gregotio Marafion, NIJADRID, Spain

Background. Most children with acute lymphoblastic leukemia (ALL)
have subclinical disease in the central nervous system (CNS) at diagno-
sis. Extramedullary organs such as the CNS may act as sanctuaries for
lymphoblasts, preventing the exposure to adequate levels of chemother-
apeutic drugs, and serving as a reservoir for protracted relapses. It is of
interest to identify those children with ALL at high risk for CNS relapse,
since additional or specific therapy could be imparted at earlier times.
Aims. We are currently studying the role of flow cytometry for identify-
ing ALL blasts in cerebrospinal fluid (CSF) samples of children with ALL,
compared to standard cytological methods. In the present abstract we
show our initial experience. Methods. We have prospectively evaluated
327 CSF samples corresponding to 66 children with ALL in 14 Spanish
pediatric oncology units. Samples were obtained at the moment of lum-
bar puncture at diagnosis and at every day of intrathecal therapy.
Leukemic blasts were defined as viable cells (dead cells were excluded by
7-Aminoactinomycin-D expression) that expressed the same cell surface
markers than those of the original leukemia. A flow cytometry assay
identifying up to 8 parameters in a single tube allowed us to study the
kinetics of CSF leukemic blast infiltration during the induction, consoli-
dation and maintenance phase of therapy. Results. As expected, we found
a higher CFS infiltration at diagnosis among high-risk ALL compared to
standard-risk ALL. Patients with high-risk ALL showed a faster clearance
of CSF blasts than those with standard-risk ALL, probably due to the
more intensive therapy. Flow cytometry was more sensible that cytolog-
ical methods for detection of ALL. Cytological analyses were negative in
all samples, except in a single case of high-risk ALL with extensive CNS
infiltration. All patients are under treatment and there has been no relapse
so far. Conclusions. This preliminary analysis of the ongoing study shows
that flow cytometry is a sensible methodology that may help in the
detection and follow up of CNS subclinical disease in children with ALL
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ALL-TRANS RETINOIC ACID PLAYS AN IMPORTANT ROLE IN EARLY
RELAPSES PREVENTION IN INFANTS WITH MLL-REARRANGED
LEUKEMIA

L. Fechina,' E. Shorikov,' L. Vakhonina,” G. Tsaur,* L. Saveliev,®

A. Popov,® N. Myakova,* D. Litvinov,* K. Kondratchik,*

S. Varfolomeeva,* T. Zagoskina,” O. Aleinikova,® A. Karachunsky,’
A. Roumiantsev*

'Regional Children's Hospital, EKATERINBURG, Russian Federation;
*Research Institute of Cells Technologies, EKATERINBURG, Russian Federa-
tion; *Ural State Medical Academy, EKATERINBURG, Russian Federation;
“Research Center of Pediatric Hematology, MOSCOW, Russian Federation;
*Research Institute of Hematology and Transfusion Medicine, KIROV, Russian
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Background. Out of all patients (pts) younger than 1 year suffering from
acute lymphoblastic leukemia (ALL) outcome in infants with MLL-
rearranged ALL remains most unfavorable. Despite of fast initial tumor
burden and high CR rates achieved by current chemotherapy regimens
further treatment often fails due to the MRD persistence on the molec-
ular level leading to high proportion of early relapses. New treatment
strategy must be developed to overcome the resistance of residual
leukemic clone and prevent the relapses. The efficacy of ATRA in daily
dose 25 mg/m’ in combination with conventional chemotherapy in
infants with ALL is under investigation. Aims. To determine the impact
of ATRA consecutive courses included into MLL-Baby protocol in the pre-
vention of early relapses comparing to ALL-MB 2002 - well established
regimen in Russia and Belarus, applied in all children’s age groups. Meth-
ods. From September 2003 till July 2007 45 pts with infants ALL were
enrolled either on to MLL-Baby or ALL-MB 2002 protocols under the



decision of treating physician. Treatment has been approved by Local
and Federal Ethics Committees. Parents’ informed consent was obtained
in all cases. Out of 22 and 23 pts allocated to MLL-Baby and ALL-MB 2002
respectively, MLL rearrangements were detected in 15 and 10 pts by cyto-
genetic and PCR methods correspondingly. Both groups were similarly
distributed by median age 6 (1-10) and 6 (2-11) months (p=0.72); gender
m/f:7/9 and 2/7 (p=0.44); WBC: 114 (3-450) and 193 (21.5-360) per micro-
liter (»=0.18); initial CNS disease: 4 and 1 pts. (p=0.81); immunopheno-
type: Bl - 11 and 2 pts (p=0.18), BII - 0 and 2 pts (»=0.07), BIIl - 4 and 2
pts (#=0.92), biphenotype-1 and 0 (»=0.45). MLL rearrangements in MLL-
Baby and ALL-MB 2002 groups were as follows: t(4;11) -7 vs 7 pts
(p=0.54); t(11;19) -4 vs 2 pts (p=0.83) respectively; t(10;11) -2 pts, t(1;11)
-2 pts and del 11q23-1 pts have been detected only in MLL-Baby group.
MLL-Baby and ALL-MB 2002 chemotherapy regimens are equally inten-
sive and identical by risk-group distribution and design except CNS dis-
ease prophylaxis: in MLL-Baby cranial irradiation 12 Gy was performed
only for high risk group (HRG) pts with initial CNS involvement and age
older than 12 months, while pts allocated on to ALL-MB 2002 were irra-
diated despite of initial CNS status and risk-group. Cranial irradiation in
MLL-Baby group is substituted by 5 additional intrathecal triplets. Pts
with t(4;11) within both protocols have been stratified to the HRG arm.
Results. We did not observe any significant difference in frequency of
induction deaths: 1 vs 0; CR rates: 94% vs 96%; deaths in CR: 1 vs 0 but
proportion of early relapses differed significantly: 2 vs 7 pts. on MLL-
Baby and ALL-MB 2002 respectively (p=0.03). Probability of RFS was
0.85 SE 0.09 and 0.22 SE 0.13 (p=0.04) with median of follow-up 18
months (1-56). EES, OS and DES were higher on MLL-Baby although did
not achieve statistical significance. Conclusion. Our preliminary results
indicate that ATRA plays an important role in early relapses prevention

in MLL-rearranged ALL in infants.
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Background and aims. Most adults with acute lymphoblastic leukemia
(ALL) who achieve complete remission (CR) will relapse. We examined
the outcome of 198 adults with recurring ALL, representing the 31% of
645 patients previously treated on PETHEMA first line trials (ALL89,
ALL93HR and ALLO3HR for high-risk ALL and ALL96IR for intermedi-
ate risk ALL). Patients and methods. All patients included in the prospective
PETHEMA trials between January 1989 and January 2006 were eligible
if they had experienced a first relapse. Rate of second CR achievement,
disease-free survival (DFS) from CR2 to relapse, death from any cause or
last follow-up and overall survival (OS) from relapse to death or last fol-
low-up were assessed as outcome measures and the influence of patients
baseline and relapse characteristics was analysed. Results. Baseline char-
acteristics: 112 males (57 %), median age 30 yr (range 15-69), 82 (41%)
with WBC count >25x10°/L, 45 (23%) with poor risk cytogenetics (i.e.
t(9;22), t(4;11) or complex karyotype), 127 (64%) of precusor B-cell ori-
gin and 55 (28%) slow responders to initial treatment. First-line treat-
ment included daunorubicin, prednisone, vincristine, asparaginase induc-
tion and early consolidations were followed by delayed consolidation
and 2-yr maintenance (150 pts, 76%) or autologous (20 pts, 10%) or allo-
geneic (28 pts, 14%) SCT. Median time from CR1 to systemic relapse was
0.9 yr (range 0.1-9). Fifteen patients (8%) were unable to receive inten-
sive treatment, 153 (77 %) received standard ALL induction (equal or sim-
ilar to first line treatment, N=58 or Hyper-CVAD, N=95), 13 (7 %) received
a fludarabine-idarubicin-based regimen and 17 (9%) underwent SCT
without prior induction treatment. The induction death rate was 15% (29
pts), 83 pts (42%) achieved a second CR and 86 (43 %) were resistant. Age
<30 yr was associated with a higher probability of achieving CR
(»=0.003). SCT was performed to 69 patients (35%) either during CR2 (59
pts: 13 auto, 28 allo, 18 unrelated) or active disease (4 auto, 6 allo). At last
follow-up 27 patients (15%) remain alive of whom 7 (26%) have under-
gone an auto-SCT, 12 (44%) some modality of allo-SCT and 8 no SCT.
However, 5-yr OS from relapse was 5% (95% CI 2-8) and 5-yr DES from
CR2 was 9% (95%CI 2-16). Young age (median OS 7 months in patients
younger than 30 years vs 3 months in older patients; p=0.005) and time
from CR1 to relapse (OS of 0% in those with a CR1 duration of less than
1 year, 11% for CR1 lasting more than 1 year; p=0.004) were associated
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to prolonged survival. Duration of CR1 was also associated with a longer
CR2 (p=0.012). Young patients with late relapses (>1 year) had the best
chance of remaining long-term survivors (5-yr OS 138%). Conclusion. Most
adults with recurring ALL, whatever their prior treatment, cannot be res-
cued using currently available therapies. Young patients with late relaps-
es are the only subgroup that may achieve long term survival.

Funding: supported in part by grants P/EF-07 from José Catreras Foundation
and RD06/0020/1014 from RETICS.
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Background. Genetic variations in the enzymes responsible for
chemotherapy metabolism in cancer patients may play a role in determin-
ing relapse and toxicity risks.Methotrexate is a key drug in acute lym-
phoblastic leukemia (ALL) treatment,it inhibits DNA replication by block-
ing the conversion of 5,10 methylene tetrahydrofolate to 5- methylene
tetrahydrofolate by methylene tetrahydrofolate reductase (MTHER).
MTHER is central to folate metabolism and has two commom function-
al polymorphisms (C677T and A1298G). Aim of study. To assess the preva-
lence of MTHEFR polymorphisms C677T and A1298G in Egyptian chil-
dren with ALL and the relation to the frequency of drug induced compli-
cations and relapse rate. Methods. Forty ALL patients diagnosed and treat-
ed in the Pediatric Hematology/Oncology Unit,Children’s Hospital,Ain
Shams University, Cairo Egypt were included , all were treated accord-
ing to the protocol of ALL-BFM 1990, and were followed up for 3.1-6.5
years (median 4.5 years). Data on age at diagnosis, sex,incidence as well
as severity and duration of hepatic, mucosal and infectious complications
during therapy were reported. MTHER genotyping was done with a PCR-
based RELP assay. Results. Among the studied 40 ALL patients, the MTH-
FR C677T polymorphic allele frequency were 40%, 27.5%, and 32.5%
for TT,CT,and CC genotypes respectively. The MTHFR A1298G poly-
morphic allele frequency were 40%, 35%, and 25% for AA,AC,and CC
genotypes respectively. The TT genotype was significantly associated
with increased toxicity during methotrexate therapy compared to other
genotypes. Diarrhea and oral mucositis developed in 81.3%, 9%, and
7.7% in TT,CT, and CC genotypes respectively (#<0.0001). The oral
mucositis index was higher in TT genotype compared to other MTHEFR
C677T alleles (21.6, 17.5, and 15.9 in TT,CT, and CC genotypes respec-
tively; p<0.05). Elevated liver enzymes ( ALT and AST) developed during
therapy in 87.5%, 0%, and 7.7% in TT,CT, and CC genotypes respec-
tively; p<0.0001. The TT genotype was significantly associated with
relapse in 56.3% compared to 18.2% and 0% in CT and CC genotypes
respectively (»=0.001). TT genotype was significantly associated with
lower overall 5 years survival (39%,65%, and 92% in TT,CT, and CC
genotypes respectively; p=0.02). There was no significant relation
between MTHFR A1298G polymorphism and the risks of drug induced
complications or relapse rate in the studied ALL patients. Conclusions.
MTHEFR TT genotype is significantly associated with increased mucosal
and hepatic toxicity during methotrexate therapy as well as increased
relapse rate in childhood ALL. Because of the relatively high prevalence
of the TT genotype in Egyptian children with ALL, dosage modification
of methotrexate in ALL protocols should be considered.
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Background. Despite improved survival in children with Acute Lym-
phoblastic Leukemia (ALL), long term complications still remain a big
obstacle for those young people with a long life expectations. There were
some new approaches to minimalize long term neurocognitive compli-
cations as some protocols discontinue giving prophylactic cranial radio-
therapy. Aims. Our aim was to assess the long term neuropsychological
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effect of treatment in children with ALL who were neurologically asemp-
tomatic. Method. Between September 2003 and May 2007, ALL patients
whose therapy was stopped at least 2 years ago and came to Hacettepe
University Pediatric Hematology Department regularly for routine off-
therapy control has been invited to this study and 52 of them were accept
to be a part of this investigation. Cranial Magnetic Resonance
Imaging(MRI) evaluations was done mean 64 months after cessation of
therapy and 21 (40%) of them had no identifiable lesions however 22
(42%) had probable therapy associated lesions (cysts, unidentified bright
object, cortical-cerebellar signal alterations) and 9(17 %) had definitive
lesions (atrophy, bleeding focus, gliosis). There were no statistically sig-
nificant difference for gender, initial ages and treatment procols (Modi-
fied St. Jude Total XI and XIII) between those 3 groups of lesions in the
MRI (#>0.05). Time interval between the cessation of theray and MRI
evaluation show that children with definitive lesions was defined with-
in a long time period (7,5+3 years) than children without any lesions
(4,9+3,9 years). Prophlactic cranial radiotherapy was given 28 of 52
patients and there were no significant difference between patients with
radiotherapy and without radiotherapy according to initial age and gen-
der (p>0.05). 22 (78%) of 28 patient whose given radiotherapy showed
that were probably and/or definitively therapy associated lesions in MRI.
Moreover from those 5 patient who had an atrophy and 8 patient who
had a bleeding focus in MRI bared that 4 and 7 of them has given radio-
therapy in the past, respectively. Neurocognitive evaluation using WISC-
R and WAISS show that there were no difference according to the ver-
bal, performance and total IQ levels between patients with radiothera-
py (87+19, 9720 and 92+20) and without radiotherapy (94+20, 102+21
and 98+20), respectively (¢>0.05). On the other hand, there were signif-
icant difference between patients without lesions, probable and derfini-
tive lesions according to the verbal IQ (94+18, 95+17 and 73+24,
p=0,017), performance IQ (100+19, 105+17 and 85+27, p=0.038) and
total IQ (96+18, 100+17 and 79+27, p=0.027), respectively. Conclusions.
This study suggest that in the long term, most patients with ALL have
MRI abnormalities that were significantly correlated with neurocognitive
functions and previous radiotherapy. Patients with ALL must be followed
up for these complications and detection of abnormalities in MRI tend
to increase in a time period. Elimination of prophylactic cranial radiother-
apy seems to be future consept in children with ALL therapy.
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Background. With current treatment protocols there is a big part of
patients with acute lymphoblastic leukemia (ALL) that will have long-
term survival. The central nervous system (CNS) relapse may occur in 2-
10% of them. In some part of patients, relapses may occur multiply and
have resistance to systemic chemotherapy and CNS irradiation. There are
no common standards for prophylaxis, and especially for treatment of
neuroleukemia relapse. We have tried to implicate the superselective
intraarterial chemotherapy that is used in primary CNS lymphoma to
treatment of CNS relapse in adult ALL. Material. Patient (man, 26-years
old) entered to the hematological department in 10/2005. In results of
investigation the diagnosis of Acute lymphoblastic leukemia (CD19+cy
CD79+CD10+CD34+cyTDT+HLA-DR+) was made. No CNS involve-
ment was present by cytology. At the beginning, the induction
chemotherapy with intrathecal chemoprophylactic was started in accord-
ing to Hoeltzer protocol. A remission was reached after one course of
induction. After late consolidation the patient had developed first isolat-
ed CNS relapse. The treatment was consisted of combination (methotrex-
ate, cytarabine, and dexamethasone) intrathecal chemotherapy and
whole-brain irradiation. In results of treatment the clearance of cere-
brospinal fluid (CSF) was achieved. After the three months of mainte-
nance therapy the second isolated CNS relapse had diagnosed in control
lumbar puncture. The treatment by intrathecal chemotherapy and Hyper-
CVAD protocol was started that had lead to third remission after one
cycle of Hyper-CVAD. But after third cycle, the CNS isolated relapse had
developed again. As the patient had received full-dose brain irradiation
and CNS disease had resistance to common treatment tactics, we applied
the method of intraarterial chemotherapy that used in treatment of pri-
mary CNS lymphoma. The treatment protocol consisted of one-month
repeated 2-day chemotherapy: methotrexate (2500 mg each day, for a
total dose of 5000 mg) administered intraarterially in arteria meningea
media at both side, cyclophosphamide (500 mg/m” each day, for a total
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dose of 1000 mg/m’) and etoposide (150 mg/m? each day, for a total dose
of 300 mg/m®) given intravenously; intrathecal administration of
methotrexate 15 mg, cytarabine 30 mg and dexamethasone 4 mg in day
0 also used. Granulocyte-colony stimulating factor rescue was given on
days 3-9 or until neutrophil recovery. The clearance of CSF was achieved
during first course of treatment. There are no neurological toxicities dur-
ing treatment. In control assessment after the 6 cycles of treatment there
are no signs of leukemic lesions in CNS by contrast-enhanced magneto-
resonance imaging, cytological or immunophenotyping evaluation of
CSE but there is a minimal residual disease of bone marrow with initial
immunophenotype. After the 9th cycle of chemotherapy was complet-
ed, the patient had developed severe exacerbation of chronic hepatitis B
and treatment was stopped. No signs of ALL relapse were present. Con-
clusion. Today the treatment of CNS relapses in adults ALL is difficult
problem in oncohematology. The implication the treatments approach-
es of primary CNS lymphoma, as superselective intraarterial high-dose
chemotherapy may serve as model for future clinical trials in treatment

of CNS involvement in adult ALL.
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Background. Hyper-CVAD is a modified dose-intensive regimen for the
treatment of adult ALL, developed by the group at M.D. Anderson
(MDACC). Aims. To evaluate the efficacy and toxicity of the dose-inten-
sive phase of Hyper-CVAD in adult acute lymphoblastic leukemia. Veth-
ods. Ten consecutive patients with relapsed ALL, diagnosed between Jan-
uary 1999 and July 2005, and 24 consecutive patients with ALL newly
diagnosed between August 2005 and December 2007 were entered into
this analysis. Patients with chronic myelogenous leukaemia, lymphoid
blast phase were excluded. Immunophenotypic categories were set
according to EGIL criteria. Treatment consisted of Hyper-CVAD, accord-
ing to the schemata published by MDACC. Patients with Ph* or BCR-
ABL" ALL were treated with Hyper-CVAD + imatinib, from January 2006
onwards. Evaluation of treatment results was restricted to the dose-inten-
sive phase, due to poor maturation of data from maintenance phase.
Responses and treatment outcomes were evaluated according to interna-
tional standardized criteria defined for AML (2003). Results. Median age
was 31 years (range, 18-76); 22% were at least 50 years old. Thirty-six
percent were female. One patient had Down syndrome. Seventy percent
had a performance score of 80 or greater (Karnofsky). Fifty-two percent
were of B-cell phenotype, 41% of T-cell phenotype and 7% were biphe-
notypic (3.5% T/myeloid and 3.5% B/myeloid, all predominantly lym-
phoid according to EGIL score). Median haemoglobin level was 11.3
g/dL, median WBC was 8.8x10°/L (WBC>30x10°/L in 34%), and medi-
an platelet count was 67x10°/L. Splenomegaly was present in 38%,
hepatomegaly in 21 %, lymphadenopathy in 40%, a mediastinal mass in
22% (all of T-cell phenotype in the latter). Forty-four percent of patients
were at high-risk for CNS disease. CNS leukaemia was present in 15%
of cases at diagnosis. Twelve-percent of cases were Ph-positive, all p190
(21% of B-cell cases), 9% displayed complex karyotypes, 9% were hyper-
diploid, 21% were normal and 12% had insufficient metaphases. Of
relapse cases included, all were in first relapse, 80% were systemic, 78%
had been submitted to SCT (50% allogeneic, 50% autologous), and 3%
had been submitted to previous radiotherapy. Ninety-two percent of
patients achieved CR (48% after 1 course, median time to CR 40 days,
90.2% maintained CR and 9.8% relapsed during treatment, one each
after 4, 5 and 6 cycles), 56% had less than 5% day 14 blasts, 3% had
resistant disease, 6% died during induction (bacterial sepsis: 3% pneu-
monia, 3% peritonitis). Cerebellar toxicity occurred in 6%, mononeu-
ropathy multiplex in 3%, subarachnoid haemorrhage in 3%, aspergillo-
sis in 3%. Eighteen percent abandoned protocol - 3% each due to cere-
bellar toxicity, diagnosis of concomitant neoplasia and severe myocardial
infarction, and 9% due to relapse of disease. Fifteen percent were refer-
enced for allo-SCT. Febrile neutropenia rates ranged from 15% to
74%/cycle. Hospital stay duration medians varied between 17 and 25
days for odd cycles, and 18 and 24 days for even cycles. No significant
effect of pretreatment characteristics in CR achievement/maintenance
was observed. Summary and Conclusions. Hyper-CVAD is an efficacious
and safe treatment regimen for remission induction and consolidation in
ALL. Further follow-up time is needed to assess long-term results.
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We previously identified a new AML category carrying NPM1 muta-
tions which lead to aberrant cytoplasmic expression of the nucleolar
protein NPM1, hence the term NPMc+ AML [Falini et al, NEJM 2005].
This leukemia accounts for about one-third of adult AML and shows dis-
tinctive biological and clinical features [Falini et al, Blood 2007, Review).
Notably, AML carrying NPM1 mutations in the absence of FLT3-ITD are
characterized by a favourable prognosis. However, still a proportion of
NPMc+ AML cannot be cured by conventional treatments and new ther-
apeutic strategies need to be explored. We previously identified
OCI/AMLS as the only human AML cell line carrying cytoplasmic
mutated NPM (type A) in the absence of FLT3-ITD [Quentmeier et al,
Leukemia 2005). Because of these features and the ability to engraft in
NOD/SCID mice, the OCI-AML3 represents a remarkable tool for the
study of NPMc* AML. Previous findings that ATRA exerts growth
inhibitory effects on the OCI/AML3, prompt us to investigate the molec-
ular mechanisms underlying the response to ATRA, with focus on the
NPM mutant protein. Interestingly, clinical data recently presented by
the group of Dohner at the last ASH meeting [Schlenk et al., Abs # 297,
ASH 2007] indicate ATRA might have a role in the therapy of NPMc+
AML patients, in particular when in the absence of FLT3 mutations. As
cellular model for our studies, we also used primary leukemia cells orig-
inated from a patient with NPMc+ AML (mutation A) bearing FLT3-ITD
mutation (MONT1) that have been propagated in NOD/SCID mice
since 1999. Whilst NPMImutation and cytoplasmic delocalization of
the mutant protein appeared to be stable, unfortunately FLT3-ITD muta-
tion was lost with time, thus we don’t have at the moment a cellular sys-
tem of NPM1 mutation in the presence of FLT3-ITD mutation. Early cell
cycle arrest and pro-apoptotic effects of pharmacological doses of ATRA
were confirmed in both cellular models in vitro. Morphological signs of
differentiation were not evident. Western blot analysis using specific
rabbit polyclonal antibodies showed marked downregulation of the
leukemic NPM1 mutant protein upon ATRA treatment, preceding apop-
tosis activation (Figure 1).
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Figure 1.

On the other hand, wild-type NPM1 protein levels remained
unchanged, leading to a condition of NPAI1 haploinsufficiency. Semi-
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quantitative RT-PCR for NPM mutant A showed no change in mRNA
expression following treatment, suggesting a regulation of the NPM
mutant protein expression at post-transcriptional level. Indeed, this effect
was partly reverted by concomitant treatment with proteasome-
inhibitors. Downregulation of NPM mutant protein preceded activation
of caspase-8, PARP-cleavage and Bax activation. No NF-kB activation
was observed upon ATRA treatment. Importantly, these results were
confirmed in the primary NPMc* AML cells from patient MONT1. Acti-
vation of caspase-8 suggests that the response to ATRA in NPMc* AML
cells may be mediated through the death receptor pathway. Although
protein levels of TRAIL, TRAIL receptors and TNF-a receptors seem to
be unaffected, it might be possible that the NPAI1 mutant protein mod-
ulates the signalling through death cell receptors. Analysis of ATRA-
induced transcriptome and proteome modifications in NPMc+ AML is
ongoing and will be also presented, as well as further pre-clinical stud-
ies on patients’ primary AML cells. In conclusion, our data suggest that
NPM mutant protein might be involved in the in vitro response to ATRA
in AML cells carrying NPAI1 mutations.
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Background. Multiple cyto- and molecular genetic risk factors have
been identified in acute myeloid leukemia (AML). microRNAs (miR-
NAs) are non-coding RNAs in the length of 21-25 nucleotides that are
negative regulators of gene expression. For solid tumors and chronic
lymphocytic leukemia, it has been shown that miRNA-expression may
provide valuable diagnostic and prognostic parameters. Aims. Aim of
this study was to determine whether miRNA-expression can discrimi-
nate (i) between normal progenitor and AML cells and (ii) between cyto-
genetically defined subgroups of AML and normal CD34" cells. Methods.
Total RNA was isolated from purified CD34" cells from normal bone
marrow (BM; CD34>90%, n=4) and peripheral blood (PB; CD34>95%,
n=4), and from primary AML samples at initial diagnosis (CD34>50%)
including samples with normal karyotype (n=5), inv(16) (n=4), -7 (n=4),
t(8;21) (n=5), and complex karyotype (n=4), respectively. RNA quality
was analyzed by Bioanalyzer, and miRNA-expression profiles were
determined by using microarray analysis (miChip, 333 miRNAs) and
miRNA-specific quantitative real-time reverse transcriptase-polymerase
chain reaction (miR-qRT-PCR). Statistical analysis was performed using
Bioconductor and a moderated t-test. Multiple testing corrections were
done by calculating the false discovery rate (FDR) according to Benjami-
ni & Hochberg. In addition, differences between miRNA-expression
measured by miR-qRT-PCR were analyzed by using the 2-DDCT-
method. Results. There was no significant difference in miRNA-expres-
sion between BM- and PB-derived CD34" cells. In contrast, we identified
a set of thirty-eight out of 216 validated miRNAs differentially expressed
between normal PB CD34* and AML samples based on statistically sig-
nificant differences in expression levels determined by miChip (¢<0.05).
Expression levels of twelve miRNAs discriminate AML samples from PB
derived CD34" cells with p<0.01 including miR-223 and miR-10a among
others. When compared to miR-qRT-PCR, the expression of six miRNAs
was statistically different between AML and PB-derived CD34" cells in
both methods. Next, we analysed miRNA-expression profiles in cyto-
genetically defined subgroups of AML in comparison to PB derived
CD34 cells. Our analysis identified a subset of nineteen miRNAs with
differential expression between AML subgroups by both methods
(»<0.05). For example, enhanced expression of miR-181a and reduced
expression of miR-99b was found in inv(16) whereas reduced expression
of miR-100 and miR-99b was found in t(8;21) as compared to PB derived
CD34 cells. Summary. This study identifies a number of specific miRNAs
with differential expression in AML and normal CD34* cells. Further-
more, miRNA expression is heterogeneous within cytogenetically
defined subgroups of AML. Prospective studies and correlation to clini-
cal outcome are warranted to confirm the value of miRNA-expression

profiling in AML.
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AML1/RUNX1 MUTATIONS ARE FREQUENT IN DE NOVO AML WITH CER-
TAIN CYTOGENETICS AND COOPERATING MOLECULAR
MUTATIONS DIFFER DEPENDENT ON UNDERLYING CYTOGENETICS

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

Background. Previous reports have shown that AVL1/RUNX1 muta-
tions are associated with MDS and AML after MDS whereas de novo
AML were poorly analyzed and cooperating mutations (coop mut) are
not analyzed at all. Aims. We performed an analysis focused on de novo
AML and on distinct cytogenetic subgroups. Methods. A selected group
of 243 AML with normal karyotype (NK) or recurrent chromosomal
imbalances were analyzed: NK (n=97); -7 (n=37), +8 (n=30), +13 (n=20),
+21 (n=12), others (47). Results. In total 79 of 243 patients in these select-
ed cytogenetic subgroups showed at least one RUNX1mut. 67/79 muta-
tions were different. 19 patients (26 %) had homozygous mutations and
5 (6.8%) had two different mutations. In NK 20% had RUNX1mut, 27 %
in-7,33% in+8, 90% in +13, 58% in +21. These results for the first time
show that RUNX1mut are frequent in de novo AML with certain cytoge-
netics. All cases were also analysed for FLT3-LM, FLT3-TKD, MLL-PTD,
NRAS, NPM1, JAK2 and CEBPA. NPM1mut and CEBPAmut were found
to be mutually exclusive of RUNX1mut. The analysis for cooperating
mutations (coop mut) was done for subgroups. NK subgroup: 29/79 car-
ried coop mut, 18 x MLL-PTD, 15 x FLT3-LM and 3 x NRAS -7 subgroup:
No coop mut was detected in the 10 RUNX1mut cases with -7. + 8 sub-
group: In 2 RUNXmut cases 3/10 coop mut were detected. In contrast
nearly all RUNXwt with +8 had an FLT3-LM, NPM1mut or NRASmut.
+18 subgroup: only 3/20 had coop mut. Instead this specific cytogenet-
ic subgroup shows a 4-fold-elevated FLT3 expression as an alternative
cooperating event. Overall, MLL-PTD (62 %) was found to be the most
frequent coop mut for RUNX1 followed by FLT3-LM (52 %) and NRAS
(10%). Summary and Conclusions. 1) RUNX1mut are frequent in de novo
AML with normal karyotype or single chromosomal imbalances. 2)
Coop mut are frequent in some subgroups (NK and +21), rare (+13) or
absent in others (-7, +8). 3) MLL-PTD plays a major role as coop mut in
RUNX1mut AML.4) some subgroups may exhibit alternative cooperat-
ing mechanisms like overexpression of FLT3 in +13.

0020

HIGH INDO (INDOLEAMINE 2,3-DIOXYGENASE) MRNA LEVEL IN
BLASTS OF ACUTE MYELOID LEUKEMIC PATIENTS PREDICTS POOR
CLINICAL OUTCOME

M.E.D. Chamuleau,' A.A. van de Loosdrecht,' C.J. Hess,'
A. Zevenbergen,' ].J.W.M. Janssen,' R. Delwel,? PJ.M. Valk,’
B. Lowenberg,' G.J. Ossenkoppele'

VU University Medical Center, AMSTERDAM; *Erasmus University Medical
Center, ROTTERDAM, Netherlands

Background. Indoleamine 2,3-dioxygenase (IDO) degrades the amino
acid tryptophan which is essential for T cells. Tryptophan depletion
causes T cell cycle arrest and solid tumors that express high levels of IDO
can create immune suppression. Recently, blasts of acute myeloid
leukemic (AML) patients were shown to express the IDO protein. Aims.
We now determined INDO (the encoding gene for IDO) mRNA expres-
sion in myeloid leukemic blasts of 285 AML patients by gene expression
profiling. Results were validated by quantitative PCR (qPCR) analysis in
blasts of an independent cohort of 71 patients. Results. Correlation of
INDO expression to relevant known prognostic factors and survival
identified high INDO expression as a strong negative independent pre-
dicting variable for overall and relapse free survival of AML patients. In
a Cox regression model, INDO expression level >1.2 was the strongest
predictor for survival (»<0.001 odds ratio (OR) 3.2), as compared to WBC
(»=0.012, OR 1.006) and age (»=0.012, OR 1.024). As the groups of
patients with good and poor cytogenetic risk profile were too small to
use in a multiple regression model, the group with an intermediate cyto-
genetic risk profile was analyzed (n=40). Also in this group INDO
expression was a strong predictor for survival (»=0.009, OR 1.146). Our
results demonstrate that the INDO mRNA level is a strong independent
predicting variable for the outcome of AML patients. As inhibition of
IDO by orally available inhibitors like 1-methyl-tryptophan is effective
in mice and synergistic with chemotherapy, we now provide more evi-
dence for rapid exploration of the introduction of IDO inhibition in the
treatment of AML patients.
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FARNESYLTRANSFERASE INHIBITOR SYNERGISTICALLY INCREASES
RAPAMYCIN-INDUCED CELL GROWTH INHIBITION IN ACUTE MYELOID
LEUKEMIA CELLS

J.-W. Cheong,' HW. Lee,' ].I. Eom," ].S. Kim,' Y.H. Min’

Yonsei University College of Medicine, SEOUL, South-Korea; *BrainKorea2
Research Team of Nanobiomaterials for the Cell-Based Implants, YUNC,
SEOUL, South-Korea

Proteins regulating the mammalian target of rapamycin (mTOR), as
well as some of the targets of the mTOR kinase, are overexpressed or
mutated in various human cancers. Accumulating evidences demon-
strate that mTOR inhibitor rapamycin suppresses tumor cell growth in
vitro and in vivo. However, it has been shown that acute myeloid
leukemia (AML) cells showed substantial resistance to rapamycin-
induced cell growth inhibition. Farnesyltransferase inhibitors suppress
leukemia cell growth irrespective of Ras mutation. Here we evaluated
the interaction between rapamycin and farnesyltransferase inhibitor
FTI-277 in inhibiting cell growth in myeloid leukemia cells and ana-
lyzed its molecular mechanisms. Flow cytometric evaluation and West-
ern blot analysis demonstrated that phospho(p)-mTOR and mTOR
upstream Ras-like GTPase Rheb expression in primary leukemic blasts
obtained from AML patients were significantly higher compared to nor-
mal bone marrow mononuclear cells (#<0.001 and p<0.001, respective-
ly). We examined the inhibition extent of AML cell growth after treat-
ment with rapamycin (100 uM) in the absence or presence of FTI-277
(10 wM). Cell proliferation was decreased to 87.3+5.3% and 78.7+4.4%
of control group in the rapamycin- and FTI-277-treated cells, respective-
ly. However, combined treatment of leukemia cell lines with rapamycin
and FTI-277 (Rapa/FTI) led to a synergistic decrease to the level of
22.7+8.4% of control (p<0.001), which was associated with cell cycle
arrest at the G2/M phase of cell (¢<0.05). The synergistic inhibition of
cell growth was associated with prominent downregulation of Rheb, p-
mTOR, p-p70S6 kinase, and p-4E-BP1. Interestingly, levels of p-Akt/PKB
and p-PTEN protein were markedly decreased in these leukemia cells
after co-treatment with FTI-277 and rapamycin. These findings were
also observed in the primary leukemia cells obtained from untreated
patients with AML. Taken together, these findings indicate that coad-
ministration of farnesyltransferase inhibitor and rapamycin might be a
promising therapeutic strategy for AML.
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PIN1 IS UPREGULATED IN ACUTE MYELOID LEUKEMIA WITH C/EBPa
MUTATIONS AND BLOCKS GRANULOCYTE
DIFFERENTIATION VIA C-JUN

J.A. Pulikkan
LZG; AG BEHRE, HALLE, Germany

Transcription factor CCAAT enhancer binding protein alpha (C/EBPa)
is one of the master regulators of granulopoiesis. Recent studies suggest
that loss of function or expression of C/EBPalpha as one of the major
causes for acute myeloid leukemia (AML). C/EBPa. is mutated in around
9% of acute myeloid leukemia. The C/EBPa mutations reported are
frame shift mutations at N-terminal domain and point mutations at basic
region Leucine zipper. The mutant form of C/EBPo. (C/EBPa-p30) shows
dominant negative function over the wild type protein. Peptidyl-prolyl
cis/trans isomerase, PIN1 binds to and isomerizes the peptidyl-prolyl
bond in specific phosphorylated Ser/Thr-Pro motifs. PIN7 has been
shown to be overexpressed in many cancers and has significant role in
tumorigenesis. We investigated the role of PIN1 in acute myeloid
leukemia with C/EBPa mutation. We report C/EBPa-p30 could induce
PINT1 transcription as analysed by quantitative Real-Time RT-PCR analy-
sis. Affymetrix mRNA expression analysis show that PIN1 is upregulat-
ed in patients with different subtypes acute myeloid leukemia. Silenc-
ing of PIN1 could overcome the dominant negative action of the
C/EBPa-p30 over the C/EBPa-p42 transactivation capacity in promoter
assay. Silencing PIN1 with inhibitor against PIN1 (PiB), leads to myeloid
differentiation in AML blast cells with C/EBPa mutation and Kasumi-6
cells. Western blot analysis shows that PIN1 inhibition by PiB could
upregulate wild type C/EBPa protein level. C/EBPa-p30 induces PIN1
promoter activity in association with E2F1 as assessed by luciferase pro-
moter assay for the PIN1 promoter. Interestingly, wild type C/EBPa
interferes with the transactivation of the PIN/ promoter and downreg-
ulates PIN1 mRNA expression. Next, we investigated the mechanism
through which the C/EBPa-p30 blocks the wild type protein. c-Jun
expression has been shown high in AML patients with C/EBPo. muta-



tion and c-Jun could block C/EBPa function by protein-protein interac-
tion. We show that PIN1 regulate the protein stability of ¢-Jun. In sum-
mary, C/EBPa-p30 induces PIN1 expression and increases the stability
of ¢-Jun and c-Jun blocks the wild type C/EBPa. Our study demonstrates
inhibition of PIN1 as a novel way of treating AML patients with C/EBPa
mutation.
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GENOME-WIDE PROFILING OF DNA COPY NUMBER ABNORMALITIES
IN ADULT ACUTE MYELOID LEUKEMIA (AML) USING HIGH DENSITY
SINGLE NUCLEOTIDE POLYMORPHISM ARRAY

I. Tacobucci,' E. Ottaviani,' A. Astolfi,” E Salmi," N. Testoni,' S. Luatti,'
C. Papayannidis,' P. Giannoulia,' E De Rosa,' S. Paolini,' PP. Piccaluga,'
D. Cilloni,® A. Pession,” M. Baccarani,' G. Martinelli'

'Department of Hematology/Oncology Seragnoli, BOLOGNA; *Pediatric Oncol-
ogy and Hematology L. Seragnoli, BOLOGNA; *Hematology, University of
Tutin at Orbassano, ORBASSANO, TURIN, Italy

Introduction. Acute myeloid leukemia (AML) is a heterogeneous disease
with various chromosomal aberrations. The karyotype at diagnosis pro-
vides important prognostic information that influences therapy and out-
come of this disease. However, using conventional chromosome band-
ing techniques alone, karyotype abnormalities are detected in only half
of all AML cases. Array-based analysis of single nucleotide polymor-
phism (SNP) takes the advantage to perform a high-throughput, genome
wide screening of genomic imbalances. Aims. We sought to identify nov-
el genomic regions of interest in normal karyotype AML and to identi-
fy novel candidate regions and disease-related genes in patients with
complex karyotypes using genome-wide high resolution SNP-array.
Patients and Methods. 28 AML patients were analyzed until now. Cases
included FAB-MO, M1, M2, M4, M5, miscellaneous cytogenetic abnor-
malities and normal karyotype. 250 ng of genomic DNA were processed
on 500K SNP array according to protocols provided by the manufactur-
er. Copy number state was calculated with respect to a set of 48 Hapmap
normal individuals and a set of samples obtained from acute leukaemia
cases in remission using Partek® Genomics Suite. Results. A wide spec-
trum of different genetic lesions (gains/losses) involving complete chro-
mosome arms (del 164, i(13q10), del 3p, del 7p, monosomy 9) or submi-
croscopic genomic intervals were identified in a substantial proportion
of cases without differences in the frequency of losses or gains. Focal
genetic alterations were detected at the breakpoints of previously cyto-
genetically identified chromosomal translocations, such as t(2;3)(p22-
28)(q26-27) and t(1;11)(p32;q23). The most frequent genomic gains
affected: 9p12 (ZNF658B, FOXD4L2), 22q11.1 (PPYR1), 5q31-q33
(CDX1) and 8p23.2 (CSMD1). The most frequent deletions were iden-
tified in ACTBL1 (22q11), NF1 (17q11.2) and often in regions lacking
annotated genes. Other recurring genetic lesions were uncommon. Some
lesions affected regions with a single gene, such as: ETAA1, FIGN,
STK32B, PRAGMIN, PCM1, GLIS3, MRGPRX1, SESN3, BCL2L14.
Marked differences in the combination of copy number anomalies were
identified across the different genetic subtypes of AML. Patients with
normal karyotype showed no relevant genetic alterations. Conclusion.
These data demonstrated that, in contrast to adult acute lymphoblastic
leukaemia (ALL), AML is characterized by relatively few recurring copy
number alterations, and that spectrum of genetic anomalies is significant-
ly associated with AML disease subtype.

Supported by: European LeukemiaNet, AIL, AIRC, FIRB 2006, Fondazione
del Monte di Bologna e Ravenna, PIO project 2007, Strategico di Ateneo.
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TREATMENT WITH PAN DEACETYLASE (DAC) INHIBITOR
PANOBINOSTAT (LBH589) DEPLETES EZH2 AND DNMT1,
DEREPRESSES JUNB AND SENSITIZES ACUTE MYELOID LEUKEMIA
CELLS TO DECITABINE

W. Fiskus,' Y. Wang,' R. Rao,' P. Atadja,” K.N. Bhalla'

'Medical College of Georgia Cancer Center, AUGUSTA; *Novartis Institutes
for Biomedical Research Inc., CAMBRIDGE, MA, USA

Background. The PRC (polycomb repressive complex) 2 is a multi-pro-
tein complex, which includes EZH2, SUZ12 and EED proteins. The PRC2
complex possesses histone methyltransferase (HMTase) activity medi-
ated by the SET domain of EZH2, which methylates histone H3 on
lysine (K)-27. We recently reported that treatment with the pan-DAC
inhibitor panobinostat (LBH589, Novartis Pharmaceutical Corp) acety-
lates and inhibits the ATP binding and chaperone function of heat shock
protein (HSP) 90, as well as depletes the levels of EZH2, Suz12 and EED

Copenhagen, Denmark, June 12 — 15, 2008

in cultured and primary AML cells (Mol Cancer Ther. 2006;5:3096).
Recently, within the PRC2 complex, EZH2 was shown to interact with
and modulate the DNA methyltransferases DNMT1 (the target of the
MDS drug 5-azacytidine), DNMT3a and DNMT3b, which affects their
binding to the EZH2-targeted gene promoters. Aims. In the present stud-
ies we determined the effects of panobinostat on the interaction between
the PRC2 proteins EZH2 and EED, and DNMT1, in the cultured and pri-
mary acute leukemia cells. Methods. In CML blast crisis (CML-BC) K562
and LAMA-84 cells, treatment with 250 nM panobinostat disrupted the
interaction of DNMT1 with Ezh2, as well as abrogated the chaperone
association of DNMT1 and EZH2 with HSP90. Results. This resulted in
proteasomal degradation of DNMT1 levels, which were restored by co-
treatment with the proteasome inhibitor bortezomib. This was also seen
following treatment with the HSP90 inhibitor 17-DMAG (250 nM).
Additionally, panobinostat depleted the mRNA expression of DNMT1
in K562 cells. Panobinostat-mediated down regulation of DNMTT1 lev-
els was also associated with increase in the levels of JunB mRNA, which
is known to be repressed by DNA hyper-methylation in CML-BC cells.
Depletion of DNMT1 by shRNA or the DNA methyltransferase
inhibitor decitabine treatment also increased JunB mRNA levels. Treat-
ment with panobinostat and/or the decitabine induced JunB mRNA
expression in CML cells. While treatment with panobinostat did not,
decitabine treatment decreased the JunB, ERa and E-Cadherin promot-
er DNA methylation. However, utilizing chromatin immunoprecipita-
tion (ChIP) analysis, panobinostat was shown to decrease the binding of
DNMTT to 183 bp region in the promoter upstream to the JunB ORE
Panobinostat also decreased Suv39H1 binding, as well as decreased 3Me
K9 H3 and histone H3 acetylation levels in this region. Co-treatment
with panobinostat and decitabine, vs treatment with either agent alone,
caused greater depletion of DNMT1 and induced more JunB mRNA. Co-
treatment with panobinostat and decitabine also caused more loss of
clonogenic survival of K562 cells, as well as induced more loss of viabil-
ity of primary AML cells. Summary. In conclusion, treatment with pan-
DAC inhibitor panobinostat not only depletes EZH2, but also attenuates
DNMTT1 levels, thereby targeting two epigenetic regulatory mechanisms.
Panobinostat also derepresses JunB and sensitizes acute leukemia cells
to decitabine.
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DETECTION OF PROTEINASE 3 (PR3) GENE OVEREXPRESSION AND
NUCLEAR DELOCALIZATION IN CBF ACUTE MYELOID LEUKEMIAS

D. Cilloni,' S. Carturan,' I. Defilippi,' R. Catalano,' E. Messa,’
A. Rotolo," P. Nicoli,' I. Tacobucci,? G. Martinelli,” E. Bracco,’
A. Levis,’ G. Saglio’

'University of Turin, TURIN; *University of Bologna, BOLOGNA; *Hematol-
ogy Institute, ALESSANDRIA, Italy

Background. Proteinase 3 (PR3) gene codes for a serine protease with
a broad spectrum of proteolytic activity. PR3 is involved in the control
of proliferation of myeloid leukemia cells and it confers factor-independ-
ent growth to hematopoietic cells when abnormally expressed. The aim
was to investigate the role of PR3 gene in leukemic haematopoiesis.
Methods. We analyzed the expression levels of PR3 by RQ-PCR in 113
BM samples collected at diagnosis from AML patients. The FAB distri-
bution was as follows: M0=5, M1=12, M2=38, M3=12, M4=37, M5=5,
M6=4. 19 patients were characterized by t(8;21) and 16 by inv(16). More-
over we analyzed the expression levels in 57 BM and 42 PB samples
from 88 MDS patients (44 RA, 32 RAEB and 12 secondary-AML) and in
15 BM and 40 PB samples from healthy volunteers. PR3 protein amount
was analyzed by western blot (WB) and its localization by immunoflu-
orescence assay. The transcriptional activity of CEBP/q, the nuclear fac-
tor that negatively regulates PR3 transcription, was investigated in par-
allel by RQ-PCR, WB and EMSA assay. Gain and loss of function exper-
iments were performed by transfecting COS and 293T cell lines with a
plasmid containing the full length PR3 sequence and HL60, Me-1, and
Kasumi cell lines with specific ShRNA. Results. We found that PR3 gene
is significantly overexpressed in AML samples. The median value of 2-
AACt is 740, (range 15-5043). Interestingly, patients affected by Core
Binding Factor leukemias showed significantly higher PR3 values and
lower CEPB/a levels compared to patients with normal karyotypes (NK)
(1<0,0002 for t(8;21), p<0,001 for inv16). EMSA assay demonstrated the
absence of CEBP/a DNA binding activity in CBF AML cells but not in
NK AML. In addition, PR3 overexpression was detected in 60 % of the
samples from RA patients (mean value: 10, range 3-268), and in all the
cases of RAEB (mean value 201: range:128-803) and secondary AML
(mean value 589, range 207-7131). WB demonstrated the correlation
between the mRNA and protein amount. Interestingly, immunofluores-
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cence demonstrated the de-localization of the protein within the nucle-
ous in CBF AML but it is completely cytoplasmatic in leukemic cells with
normal karyotype and in MDS. Transfection experiments with PR3 plas-
mid demonstrate that overexpression of PR3 results into a significant
increasing of the proliferation rate and reduced apoptosis. By contrast
transfection with shRNA triggers apoptosis and cell growth inhibition.
Conclusion: PR3 gene expression and protein are significantly increased
in AML and MDS, particularly in CBF leukemias in which the protein
is completed delocalized within the nucleous. PR3 overepression is asso-
ciated with CEBP/o. downmodulation. Ectopic expression of PR3
induces increased proliferation and apoptosis arrest. The mechanism
underlying the nuclear localization of PR3 in CBF leukemias and its
pathogenetic role remains unexplored.

0026

CXCR-4 POSITIVE ACUTE MYELOID LEUKEMIAS (AGE < 60 YEARS):
IMMUNOPHENOTYPIC, CYTOMORPHOLOGIC, CYTOGENETIC, AND
MOLECULAR CHARACTERISTICS

U. Oelschlaegel, B. Mohr, U. Schaekel, E Kroschinsky, M. Schaich,
G. Ehninger, C. Thiede

University Hospital Dresden, DRESDEN, Germarny

Background. The interaction of the CXCR-4 receptor with its ligand
SDE-1 plays a key role in the process of homing and mobilization of
stem cells and might be involved in the trafficking of leukemic blasts,
too. Aims. The aim of our study was to correlate the CXCR-4 expression
with the main diagnostic features of AML. Methods. 682 AML patients
(other than AML M3) under the age of 60 were included in our investi-
gation. CXCR-4 expression was measured in whole bone marrow or
peripheral blood performing multi-color flow cytometry (CD45
FITC/CXCR-4 PE/CD34 PerCP5.5). The cut-off was set at 20% CXCR-
4 positive cells. Cytomorphologic, cytogenetic, and molecular analyses
have been done in parallel. Results. Ninety percent of all patients express
CXCR-4 (616/682 patients). These leukemias were significantly more
assigned to a monocytic phenotype (33% vs 19%, p=0.0228). The per-
centage of CD34", HLA DR, aberrant CD19", or CD7" patients was
clearly lower in the CXCR-4 positive vs negative group (61% vs 83%,
<0.0001; 91% vs 100%, p=0.0330; 4% vs 11%, p=0.0236; 9% vs 17%,
p=0.0802). Furthermore, in CXCR-4 positive patients low risk cytoge-
netics was present less frequently (10% vs 27%, p=0.0002), whereas
patients with high risk cytogenetics were equally distributed in both
groups (22% vs 27 %). There were significantly more NPM1 mutated or
FLTS-ITD mutated cases in the CXCR-4 positive group (38% vs 8%,
p<0.0001; 24% vs 6%, p=0.0005). In addition, the median expression lev-
el of CXCR-4 was higher on blasts of FLT3-ITD positive vs negative
patients (81% vs 71%, p=0.0115). Interestingly, patients with NPM1
mutations expressed signifcantly more CXCR-4 compared to non mutat-
ed cases (87.9% vs 62.7%; p<0.0001), independent from the FLT3 sta-
tus. Conclusions. CXCR-4 positive vs negative acute myeloid leukemias
displayed distinct immunophenotypic and molecular characteristics.
Especially the NPM1 mutation status seems to be correlated with
CXCR-4 expression.
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FLT3 INTERNAL TANDEM DUPLICATION INVOLVING ITS UBIQUITIN
DEPENDENT ENDOCYTOSIS MOTIF SUSPEND MODULATION BY HDM2
AND ARE ASSOCIATED WITH INFERIOR SURVIVAL IN AML

L. Wergeland,' E. Oveland,” S. Gry,® S.L. Bedringaas,* R. Hovland,’
Bruserud,’ B.T. Gjertsen®

'University of Bergen, BERGEN; *Department of Biomedicine, University of
Bergen, BERGEN; *Bergen University College, BERGEN; “Institute of Medi-
cine, University of Bergen, BERGEN; *Center for Medical Genetics, Hauke-
land University Hospital, BERGEN] ‘Department of Medicine, Haukeland
University Hospital, BERGEN, Norway

Background. Internal tandem duplications in the juxtamembrane region
of the receptor tyrosine kinase Flt3 (FIt3-ITD) and elevated expression
of the oncogenic E3 ubiquitin ligase Hdm?2 are frequent features of acute
myeloid leukemia (AML). Hdm?2 is a well known suppressor of p53, but
is also associated with endocytosis of cell surface receptors. Recently we
have shown that Hdm2 and Flt3 are reciprocally modulated upon DNA-
damage therapy of AML cells in vitro and in vivo. Aims. To elucidate the
mechanism behind the Flt3-Hdm?2 modulation and the impact of vari-
ous Flt3-ITDs. Furthermore, determine if the Flt3-Hdm2 modulation
may have a clinical impact in AML. Methods. Primary AML cells and cell
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lines (NB4 and MV4-11) with wild type Fit3 (Flt3-wt) or mutated FIt3
(FIt3-ITD) were used with Flt3 ligand (FL), small molecular inhibitors and
small interfering RNA (siRNA) to elucidate the relation between Flt3
and Hdm? on protein level, mRNA expression and modulation of apop-
tosis. Results. Kinase inhibition of Flt3 increase Hdm?2 in Flt3-wt cells, but
not in FIt3-1TD cells. Modulation of FLt3 and Hdm?2 by siRNA indicates
that their protein levels are mutually dependent. Cell lines with FIt3-ITD
have a more rapid cycling of receptors on the cell surface than cells with
Flt3-wt. A sequence alignment of the juxtamembrane region of Flt3 and
other related tyrosine kinase receptors lead to the identification of a
putative Ubiquitin dependent endocytosis motif (UbE) in the juxtamem-
brane region of Flt3. Based on transfection studies of mutant FIt3 and
Hdm?, internalisation of Flt3 is dependent on both Hdm?2 E3 ligase activ-
ity and Flt3 UbE domain. A subset of AML patients with Flt3-ITD has
a duplication of this domain (FIt3-2xUbE). These patients have a reduced
level of surface Fit3 which significantly correlates to an elevated level of
Hdm?2, and survival data suggest a negative prognostic impact in the
presence of FIt3xUbE. Conclusions. FLT3 receptor turnover involves
Hdm?2, and FIt3-ITD results in dysregulated receptor turnover attenuat-
ed for Hdm2-induced Flt3 down-regulation. A novel type of FIt3 muta-
tions (FIt3-2xUDE) is associated with the Hdm2-Flt3-signalling pathway
and may have prognostic impact within the group of FIt3-ITD positive
AML patients.
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MICRORNA PROFILING OF EVI1 DEREGULATED MYELOID LEUKEMIA
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Background. Chromosomal rearrangements involving the EVI1 gene
are a recurrent finding in malignant myeloid disorders. These transloca-
tions or inversions contribute to ectopic expression of the EVI1 gene.
EVI1 transcriptional activation has also been reported in approximately
5 % of acute myeloid leukemia (AML) patients without chromosomal
defects affecting the EVI1 locus. Survival of patients with EVI1 overex-
pressing leukemias is poor and new insights into the molecular pathol-
ogy are needed as a basis for development of targeted therapies. Recent-
ly, microRNA deregulation was identified as a major contributor to can-
cer initiation and progression. Moreover, mictoRNA genes were shown
to be directly regulated by activated proto-oncogenes. Aims. The aim of
this study was to investigate which microRNA genes are implicated in
the transcriptional pathways governed by the EVI1 oncogene. Methods.
SiRNA mediated EVI1 knockdown was performed in EVI1 overexpress-
ing AML cell lines Kasumi-3 and UCSD-AML1 and validated by qRT-
PCR and Western blotting. A total of 384 microRNAs were profiled
through automated qRT-PCR using high-throughput quantitative stem-
loop RT-PCR (Applied Biosystems). Integrated statistical analysis (SAM-
analysis, delta Ct and confidence interval analysis) was performed to
identify up- and downregulated microRNAs. Results. After siRNA treat-
ment, a reduction of 90% on mRNA level and a reduction of 70% on
protein level were observed for both EVI1 overexpressing cell lines Kasu-
mi-3 and UCSD-AMLI1. Through integrated analysis several statistical-
ly significant up- (miR-184 and miR-182#) and downregulated (miR-
155, miR-222 and miR-210) microRNAs were identified. Conclusions. We
identified several EVI1 regulated microRNAs after siRNA treatment of
EVI1 overexpressing cell lines which are currently under further inves-
tigation in a large panel of AML patients. Furthermore, microRNA pro-
filing of 326 rearranged EVI1 overexpressing patient samples and non-
rearranged EVI1 overexpressing bone marrow samples is underway. Fur-
ther studies will also include electroporation of antagomirs or microR-
NA mimics for EVI1 regulated microRNAs to asses their contribution to
the leukemic phenotype. The discovery of functionally relevant microR-
NAs may provide new targets for therapeutic intervention in AML.
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CLASS II-ASSOCIATED INVARIANT CHAIN PEPTIDE (CLIP)
EXPRESSION ON AML BLASTS NEGATIVELY AFFECTS ANTI-LEUKEMIC
IMMUNITY BY INTERFERING WITH CD4* T CELL RECOGNITION
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Background. The use of immunotherapeutic strategies during minimal
residual disease (MRD) in AML patients emerges as an attractive modal-
ity to induce effective immune responses against residual leukemic
blasts. As CD4* T effector cells are indispensable in anti-leukemic immu-
nity, the efficacy of HLA class Il-restricted antigen presentation on AML
blasts could be crucial. Previously, we showed that expression of the
class II-associated invariant chain peptide (CLIP), a small remnant of the
Invariant Chain (Ii) involved in the process of HLA class I antigen pres-
entation, on AML blasts predicted a shortened disease-free survival
(Chamuleau et al; Canc Res 2004). Aims. To investigate the contribution of
CLIP/HLA-DR expression on AML blasts in anti-leukemic immune
escape. Methods. Variable CLIP/HLA-DR amounts were created on var-
ious AML cell lines as a model to analyse the effect of CLIP on CD4' T
cell recognition. Selected cell lines were retrovirally transduced with spe-
cific Ii siRNAs. Differences in CLIP/HLA-DR were determined flow cyto-
metrically by comparing CLIP to HLA-DR MFI ratios. Proliferation of
healthy donor CD4" T cells was measured by ["H]-thymidine incorpo-
ration after 5 days of culture. Furthermore, leukemic blasts from an AML
patient were sorted for CLIP*and CLIP- fractions by flow cytometry and
co-cultured with PBMCs from the same patient. Cell growth and the
TCR-Vp repertoire of cultured CD4" T cells were analysed for 28 days.
Results. Kasumi-1 and THP-1 AML cell lines were selected for our mod-
el, as both expressed HLA-DR and CLIP. Both cell lines were silenced for
Ii to down-modulate CLIP levels on the cell surface. Indeed, Ii-silenced
cells not only showed a decrease of Ii, but also a marked down-modu-
lation of CLIP amount per HLA-DR molecule (fold decline in CLIP/DR
ratio of 1.4 for Kasumi-1 and 2.0 for THP-1). Non-modulated (DR*CLIP*)
and modulated (DR+CLIP-) cells acted as stimulators for healthy donor
CD4' T cells in functionality assays using different stimulator to respon-
der (S/R) ratios. Modulated DR*CLIP- Kasumi-1 and THP-1 cells induced
strong S/R-dependent increases in CD4' T cell proliferation compared to
non-modulated DR*CLIP* controls, as 2.6- and 3.3-fold increases were
respectively found at the highest S/R ratio (means of two experiments
performed in triplicate). Blocking of HLA-DR on stimulator cells using
the L243 antibody abrogated CD4" T cell proliferation, thereby confirm-
ing HLA-DR restriction of the proliferative response. These results were
further supported by co-culture experiments with blasts and PBMCs
from an AML patient. In the presence of CLIP- blasts, PBMCs remained
viable during 28 days, while no PBMCs survived in co-culture with CLIP*
blasts, indicating an adverse role of CLIP in CD4* T cell proliferation.
Interestingly, TCR-Vp analysis of CD4" T cells in co-culture with CLIP-
blasts showed a 10-fold increase of a VB8 CD4* T cell clone (~70% of
total CD4* T cells) at day 28, as opposed to negative controls. Summary
and Conclusions. These data support our hypothesis that CLIP expression
on AML blasts abolishes the anti-leukemic CD4" T cell response, both
in an allogeneic and autologous setting. These findings may have impor-
tant consequences for the design of cellular immunotherapy in AML.
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THE ROLE OF C-FLIP IN ACUTE MYELOID LEUKEMIA

D.P. McLornan,' M.E McMullin,” K.I. Mills,” P.G. Johnston,®
D.B. Longley®
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Background. Acute myeloid leukemia (AML) is a heterogeneous disease
and overall prognosis is poor. Defects in apoptosis certainly contribute
to this aggressive clinical phenotype. The anti-apoptotic protein c-FLIP
(cellular FLICE-Inhibitory Protein) is a key inhibitor of processing and
activation of Caspase 8 at the Death Inducing Signalling Complexes
(DISCs) formed by both the FAS and TRAIL (ITNF-related apoptosis-
inducing ligand) receptors. Differential splicing gives rise to both a long
(c-FLIPL) and short (c-ELIPS) isoform. Aims. i) Investigate the role of c-FLIP
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in mediating drug resistance in AML. ii) Investigate if c-FLIP expression
has prognostic significance in AML. Methods. Knock down of c-FLIP gene
expression was carried out using a siRNA (FT siRNA) targeted against
both isoforms in the U937 and K562 cell lines. Transient transfections
were performed via standard nucleofection protocols (AMAXA™). The
effects of c-FLIP gene silencing were studied alone and then in combi-
nation with standard induction agents and recombinant human TRAIL.
Cell viability was assessed via Trypan Blue Exclusion Assay and apop-
tosis assessed via activation of Caspase 8, Caspase 3 and PARP cleavage
in addition to the percentage of cells in the sub G0/G1 region as deter-
mined via standard Propidium Iodide Flow Cytometry protocols. The
expression of FLIP and other antiapoptotic proteins have been assessed
at both a protein and mRNA level from bone marrow aspirate samples
(n=30) obtained following full ethical consent. The Microarray data was
obtained from standard Affymetrix™ chips. Results. FT siRNA alone
leads to apoptosis in the U937 cell line, but not the K562 cell line, as
detected via immunoblotting for Caspase3 processing and PARP cleav-
age. Silencing c-FLIP also sensitises the U937 cell line, but not the K562
cell line, to the standard induction agents of Cytarabine and Etoposide
but not to the topoisomerase II inhibitor Daunorubicin. In addition, FT
siRNA sensitises both the U937 and K562 cell lines to recombinant
human TRAIL with a dramatic increase in the percentage of apoptotic
cells detected via Flow Cytometry and enhanced PARP and Caspase 8
activation. Microarray profiling of a large number of AML samples
(n=318) demonstrated heterogeneity of c-FLIP m RNA expression and
this appears to be independent of World Health Organisation (WHO)
subclassification. Looking at each of the cytogenetic categories (Poor
/Standard and Good risk) individually, when RNA expression is divided
into < or > mean, then those with > mean FLIP expression persistently
have poorer overall survival (Log Rank %* 58.284213, p value = 2.74818e-
011). In the clinical samples there is wide intra-individual variation in c-
FLIP, XIAP and Bcl-2 family member expression at both the protein and
gene level and correlations with conventional risk factors and the end-
points of overall survival and recurrence free survival will be made. Fur-
ther work will be performed to establish if there is correlation of gene
expression with protein expression of c-FLIP isoforms. Conclusions. These
results indicate that c-FLIP may be a key regulator of AML cell survival
with potential prognostic significance. Targeting c- FLIP may be a ther-
apeutic strategy for AML.
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IMMUNOGLOBULIN AND T CELL RECEPTOR REARRANGEMENTS
IDENTIFICATION REVEALS POTENTIALLY NEW SUBGROUP WITHIN
PEDIATRIC ACUTE BIPHENOTYPIC LEUKEMIAS

J. Volejnikova,' E. Mejstrikova,” E. Fronkova,” T. Valova,’
L. Reznickova,’]. Zuna,J. Stary,” O. Hrusak,” J. Trka’

2" Medical School, Charles University Prague, PRAGUE; *2" Medical School,
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Background. Acute biphenotypic leukemia (BAL) is an uncommon type
of leukemia in which blasts markedly express antigens of more than one
lineage. Whereas coexpression of antigens from different lineage is fre-
quently observed in childhood leukemias, international EGIL classifica-
tion based on immunophenotype was developed to distinguish cases
with significant level of aberrant expression. EGIL provides a precise
definition of BAL, although several weak points, eg. no regards to high
heterogeneity of BAL, are discussed. Original lineages of cells undergo-
ing malignant transformation and the mechanism of aberrant expres-
sion are different among BAL subgroups and are not yet entirely known.
Immunoglobulin and T-cell receptor (Ig/TCR) gene rearrangements, aris-
ing during hematopoiesis, can indicate commitment to the lymphoid
lineage and reflect the maturation stage of leukemic blasts. Aims. Our aim
was to determine the lineage of BAL origin using Ig/TCR rearrangement
analysis in a cohort of BAL cases diagnosed during 10-year period of
national-wide childhood acute leukemia (AL) immunophenotyping.
Methods. In all cases, complete morphological and immunophenotypic
examination together with molecular genetic analysis of most frequent
childhood AL genetic aberrations (TEL/AML1, BCR/ABL, MLL
rearrangements) was performed. We analyzed complete and incomplete
immunoglobulin heavy chain (IgH) rearrangements, light chain (IgL)
rearrangements to the k deleting element, complete rearrangements of
TCRy, TCRS, TCRp and incomplete rearrangements of TCRd and TCRp.
Results. Between 09/1996 and 08/2006, 38 of 730 childhood AL patients
fulfilled the EGIL criteria for BAL: 33 at diagnosis (29 ALL/My", 4
AML/Ly"), 8 at relapse (6 ALL/My~, 2 AML/Ly"), 4 at both diagnosis and
relapse. In cases with B-cell primary lineage, incidence and maturity of
Ig/TCR rearrangements generally reflected immunophenotypic assign-
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ment of leukemic blasts: In pro-B/My* BAL, low total number of
rearrangements was detected including mostly incomplete or complete
IgH rearrangements, with no IgL rearrangements. On the contrary, pre-
B/My* BAL had 1-2 complete IgH rearrangements on one or both alle-
les and 1-2 IgL rearrangements, suggesting that leukemogenic hit
occurred during the light chain recombination. Usage profiles of V and
] gene segments and length of hypervariable CDR3 regions did not dif-
fer significantly from published non-BAL data, except for more frequent
D3.9 segment use in BAL (p=0.004). In TEL/AML1" leukemias, upregu-
lation of recombinase activation genes caused by TEL/AML1 fusion pro-
tein was described. Similarly to non-BAL TEL/AML1" leukemias, we
found multiple Ig/TCR rearrangements in BAL TEL/AMLI" cases. Sur-
prisingly, 4 of 6 pro/pre-T-ALLs with coexpression of myeloid markers
had germline configuration of Ig/TCR genes; the same was observed in
AMLs with coexpression of T-lymphoid markers (4 of 4 germline). Sum-
mary. Pattern of Ig/TCR rearrangements in BAL with primary B-cell lin-
eage reflected lineage and developmental stage determined by flow
cytometry. In TEL/AML1* BAL cases, multiple Ig/TCR rearrangements
were observed similarly to non-BAL TEL/AML1" leukemias. We describe
a specific subset of T/myeloid leukemias with germline configuration of
Ig/TCR genes, resembling AML cases with T-lymphoid marker coex-
pression. These cases represent potentially a unique newly identified
subgroup of childhood AL.
Funding: supported by GAUK 7393/2007, VZMSMO0021620813.
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GENE TARGETS OF 11Q23 AMPLIFICATION AND CONCOMITANT 5Q
DELETION IN AML/MDS CELLS
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S. Nagel,' H.G. Drexler,' R A.E MacLeod'

'German Collection of Microorganisms and Cell Cultures, BRAUNSCHWEIG;
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Some patients with acute myeloid leukemia (AML) and myelodys-
plastic syndromes (MDS) carry genomic amplification of the 11q23-24
region (amp11q), and which is considered a bad prognosis marker. While
MLL remains a favored candidate, several reports highlight alternative
candidates. Remarkably, amp-11q is invariably accompanied by dele-
tions affecting the long arm of chromosome 5 (del5q) possibly marking
disease progression. We addressed two main issues, namely concerning
the identity of amp11q gene target(s) in AML/MDS, and whether the
obligate partner 5q- gene target(s) match those unaccompanied by
amp11q. Studies were performed on amp11q/del5q cell lines established
from AML/MDS patients, using control cell lines with del5q alone. Cell
lines were cytogenetically analysed by classical cytogenetics and FISH
followed by array comparative genomic hybridization (aCGH) using
Affymetrix 100K arrays to yield respective commonly deleted/amplified
regions (CDR/CAR) on 5q/11q. Global gene expression was studied by
transcriptional profiling using Affymetrix U133+2.0 arrays, reverse tran-
scription (RT)-PCR, and realtime-PCR. Gene expression was also meas-
ured after treatment with lenalidomide which is believed to reactivate
del5q target genes. aCGH analysis showed CAR at 11¢22.3-25 at 106-
135 Mbp, bimodally peaking at 118 Mbp and 129 Mbp in all
del5g/amp11q cell lines. Three 5q CDR were present: at 104-134, 136-
140, 162-3 Mbp. Expression analysis at 11q revealed that several peak-
CAR genes were differentially overexpressed, showing upregulation,
either de novo - CHEK1, PAFAH1B2, KIAA0999, ATP5L; or intensified -
MLL, NFRKB, H17/FOXRED1, when compared to del5q alone. Known
candidate del5q genes RPS14 and SPARC lay within a minor CDR (140-
155 Mbp) present in 2/4 cell lines only. Commonly downregulated genes
inside the 5q CDR in del5q/amp11q cells included CXXC5, HINT]1,
PCYOXI1L, BRDS, PAIP; while KIAA04333, PJA2, TNFAIP8, RAPGEF6,
HSPA4, SKP1A, were downregulated throughout. Proven MLL down-
stream targets, MEIS1, HOXA9 and HOXA7 were inconspicuously
expressed in amp11q cells, however, where the top10 upregulated genes
comprised Céorf106, DLG1, PIPSKIA, ARFGEF1, EPS15L1, NMD3, NNT,
CDKS8, KIAA1008, IQCB1; while ZA20D3, C210rf56, ODAG, KCNN4,
ADAR, P2RX1, GLG1, GMFG, ADD3, FL]12770 were downregulated.
Lenalidomide treatment reactivated the putative 5q target gene SPARC
more intensively and progressively in AML cells with an MDS history
than in de novo AML. Our data downplay the significance of MLL as an
amp11q target, unless after upregulation its signalling properties in AML
qualitatively differ from translocation cases. We have shortlisted alter-
native target genes upregulated in amp11q, and their potential down-
stream partners. Although a handful of 5q genes were differentially reg-
ulated in ampl1q cells, patterns of 5q downregulation were broadly
similar implying a common disease entity. Further work is in progress
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to determine which additional del5q genes are lenalidomide responsive
to serve as potential functional targets. These data validate the first cell
line model for amp11q AML with a history of MDS. Signalling pathway
analysis of conspicuous target genes will be performed using both NCBI-
DAVID and in-house software packages.
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PANOBINOSTAT (LBH589) + DOXORUBICIN: A PRECLINICALLY
SYNERGISTIC COMBINATION AGAINST ACUTE MYELOID LEUKEMIA
(AML) CELL LINES REPRESENTING A CLINICALLY PROMISING
COMBINATION FOR PATIENTS WITH AML

P. Maiso," E.M. Ocio,' E. Colado,” M. Garayoa,' P. Atadja,’
A. Pandiella,' J.E San Miguel'

'Universidad de Salamanca, SALAMANCA, Spain; *Hospital Universitario
de Salamanca, SALAMANCA, Spain; *Novartis Institutes for Biomedical
Research, CAMBRIDGE, MA, USA

Introduction. The combination of cytarabine with an anthracyclin has
been the gold standard for the induction treatment of acute myeloid
leukaemia (AML) patients for the last three decades. Nevertheless, 20-
50% of patients fail to adequately respond to this scheme and among
those that achieve complete response (CR) there is a relapse rate of
around 50%. Therefore, novel strategies are needed in order to improve
the outcome of these patients. Methods. The efficacy of the combination
of panobinostat (LBH589; a potent pan-DAC inhibitor) with each one
of four other agents (cytarabine, doxorubicin, fludarabine and borte-
zomib) was analyzed both in vitro (in four AML cell lines: HEL, HL-60,
KG-1 and MV4.11, by means of MTT) and ex vivo (in freshly isolated
cells from 6 AML patients by multiparametric flow cytometry). In addi-
tion the toxicity in normal hematopoietic cells was analyzed. Mechanis-
tic studies (apoptosis, cell cycle profile, DioC6 staining, Western Blot and
GEP analysis by microarrays) were performed in the HEL cell line.
Results. Panobinostat potentiated the effects of cytarabine and fludara-
bine, and slightly improved that of bortezomib. The combination of
panobinostat with doxorubicin (P+D) showed the highest synergistic
effect. Therefore, remaining experiments focused on this combination.
Forty-eight hours of culture with P+D showed a very important syner-
gistic effect in the four AML cell lines (HEL, HL-60, KG-1 and MV4.11).
This efficacy was confirmed in ex vivo experiments in blast cells isolat-
ed from six AML patients. In all six cases a potentiation was observed
with P+D as compared to the efficacy of the single agents. In four cas-
es this potentiation was in the synergistic range. Interestingly no poten-
tiation was observed in terms of toxicity on non leukemic residual
hematopoietic cells from the same patients’ samples. Mechanistic exper-
iments showed that P+D activated apoptosis (as assessed by Annexin V
staining and PARP- and caspases-cleavage by Western Blot) in a time-
and dose-dependent manner at concentrations that did not induce any
cytotoxic effect when panobinostat and doxorubicin were used as sin-
gle agents. P+D activated the intrinsic pathway of apoptosis with loss
of mitochondrial membrane potential (by DioC6) and subsequent
release of Cytochrome C to the cytoplasm. A decrease in MCL-1 and
BCL-X cleavage was also observed with the combination while not with
the single agents. P+D also induced cell cycle arrest. To evaluate the
effect of these drugs and to determine overlaps between each effect, we
compared the gene expression profile (GEP) of HEL cells exposed to
each treatment. We identified a total of 841 probe sets significantly
deregulated after 12 hours of treatment with P+D, 285 with the same
dose of panobinostat for 24 hours and 43 for doxorubicin for 24 hours.
Interestingly, 588 probe sets were exclusively deregulated after P+D
treatment, indicating that panobinostat and doxorubicin affect different
groups of genes and pathways. The classification of these genes revealed
a clear effect on DNA damage and c-jun pathways. Conclusion. P+D
show a marked synergistic activity against AML cells, with unique
mechanism of action, and represent an attractive combination for clin-
ical investigation.
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ABT-737 TARGETS THE COOPERATION OF BCL2 AND ONCOGENIC
NRAS IN AN /N VIVO MULTI-STEP MODEL OF ACUTE MYELOID
LEUKAEMIA

S. Beurlet,' N. Omidvar,’ C. Le Pogam,’ F. Herventin,*

L. Sarda-Mantel,' P. Merlet,* A. Janin,” C. Leboeuf,” M.E. Noguera,’
A. Soulie” N. Setterblad,” M. Pla,” M. Konoplova,” M. Andreef®

C. Chomienne,* R.A. Padua’

'Inserm, PARIS, France; *University of Cardiff, School of Biosciences, CARDIFE,
UK; *Inserm U718, PARIS, France; ‘Hopital Bichat, PARIS, France; *Inserm
U728 Hopital Saint Louis, PARIS, France; °Hopital Saint Louis, PARIS, France;
‘Institut universitaire hématologie Hopital Saint Louss, PARIS, France; *NMD
Anderson Cancer Center, TEXAS, USA

Myelodysplastic syndromes (MDS) are clonal stem cell hematological
disorders, which evolve to acute myeloid leukemia (AML) and thus mod-
el multi-step leukemogenesis. The prognosis of this disease is poor and
until recently no therapeutic strategies were available. Activating RAS
mutations and over-expression of BCL-2 are prognostic features of
MDS/AML transformation. Using NRASD12 and BCL-2, we created
two distinct models of MDS and AML; expression of hBCL-2 in a prim-
itiv compartment by MMTV-TLR results in a disease resembling human
MDS with bone marrow blasts of 15% and increased apoptosis assayed
by TUNEL on liver sections, whilst the myeloid MRP8 promoter induces
a disease with characteristics of human AML with marrow blasts of up
to 90% and liver apoptosis patterns similar to wild type. Expanded
leukemic stem cell [Lin-/Sca-1+/c-Kit+(LSK)] populations, increased
myeloid colony growth and increased hBCL-2 expression in the RAS-
GTP complex are observed in both MDS/AML diseases, which are trans-
plantable. In the MDS mice the majority of the RAS and BCL-2 doubly
stain localized to the plasma membrane, where active pro-apoptotic
RAS is normally located, whereas in the AML disease RAS and BCL-2
co-localize in the mitochondria, where BCL-2 is normally found. This is
concordant with the signaling profile where ERK is increased with
decreased AKT in the RAS-mediated MDS mice and where both ERK
and AKT are increased in the BCL-2-mediated AML disease. Thus we
suggest that this complex can be a specific target for therapy. When
hBCL-2 is switched off with doxycycline in the MDS mice, only partial
reversal of the phenotype was observed as RAS recruits endogenous
mouse (m)BCL-2 to remain active; thus demonstrating the role of the
complex in the disease (Omidvar ez al., Cancer Research 67:11657, 2007).
In order to target both human and mouse BCL2 the efficacy of in vivo
treatment with the specific BH-3 mimetic inhibitor ABT-737 was deter-
mined. This small molecule links BCL2 and prevents the protein from
inhibiting the pro-apoptotic complex BAX/BAK. We show that the treat-
ment reduced efficiently the progression of the disease, increased the
peripheral blood platelet counts, decreased the bone marrow blast and
cleared the tissue invasion in the MDS mice or reduced tissue infiltration
of the AML. In vivo imaging by SPECT using Tec-99m-labelled Annexin
V shows that ABT-737 induces apoptosis of the blasts cells that infiltrate
the liver and the spleen of the treated mice, which was confirmed by
TUNEL on liver sections. ABT-737 can reduce the myeloid colony
growth and the LSK expansion of these mice. This is concordant with
the confocal study of these treated mice that show a decrease of co-
localization in marrow cells of the AML-like mice and a reduction in RAS
activity as both human and mouse BCL2 are targeted. In conclusion ABT
737 diminishes the formation of the RAS/BCL-2 and rescues many dis-
ease associated features. This represents the first in vivo progression mod-
el of MDS/AML dependent on the formation of a BCL-2:RAS-GTP com-
plex.
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A DOUBLE BLIND PLACEBO-CONTROLLED RANDOMIZED PHASE IlI
STUDY OF HIGH DOSE CONTINUOUS INFUSION CYTOSINE ARABI-
NOSIDE (ARAC) WITH OR WITHOUT VNP40101M (CLORETAZINE® ) IN
PATIENTS WITH FIRST RELAPSE OF ACUTE MYELOID LEUKEMIA (AML)
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Background. VNP40101M is a novel alkylating agent which preferen-
tially targets the O6 position of guanine resulting in DNA cross-links and
has shown anti-leukemic activity in clinical trials. Aims. This abstract
provides an update on a multi-center Phase III study that was conduct-
ed to compare overall response rate (ORR), defined as CR and CRp, and
safety of VNP40101M + araC vs placebo + araC, in patients with AML
in first relapse. Secondary endpoints were response duration, progres-
sion-free and overall survival (OS). Methods. Eligible patients were at
least 18 years old, and in first relapse after CR1 of 3-24 months. Patients
were randomized using a 2:1 schema to araC 1.5 g/m’ (d1-3) +
VNP40101M 600 mg/m”’ (treatment group), or araC 1.5 g/m’ (d1-3) +
placebo (control group). Patients with at least 20% blast reduction in
the bone marrow could receive a second induction. Patients with CR or
CRp could be consolidated according to original randomization, but at
alower dose of VNP40101M (400 mg/m?®) or placebo. The study design
included a planned interim analysis of 50% patients enrolled (210
patients) for safety and efficacy by a data safety monitoring board
(DSMB), which is detailed below. Results. Median age for 210 patients
was 59 years; 63% patients had CR1 <12 months (median 290 days).
ORR for treatment vs control group was 37 % vs 19% (p=0.004); medi-
an OS for treatment vs control group was 128 vs 182 days (=0.039). An
independent safety review revealed on-study mortality (defined as death
from any cause <30 days, or due to an adverse event <60 days from
treatment) in 39 % (55/140) of treatment group patients, and 8.6% (6/70)
of control group patients. 67 % (37/55) of treatment group deaths were
due to infection, sepsis, or pneumonia. 18% (10/55) of treatment group
deaths were due to pulmonary events (8/10 ARDS [4 with a history of
prior BMT], 7/10 with intercurrent infection) occurring between days 9-
96. Control group deaths were due to sepsis/pneumonia (2), AML (2), or
multi-organ failure (2). Grade 3-4 neutropenia was reported in 95% of
patients following first induction; however median time to neutrophil
recovery was longer in the treatment vs control group (32 days vs 25
days). Summary and Conclusions. VNP40101M + araC is an active regimen
in relapsed AML. In this study, higher ORR was achieved with
VNP40101M + araC; however, any efficacy advantage could not trans-
late to a survival benefit given the discrepancy in on-study mortality. Fur-
ther study of VNP40101M in combination with araC in this population
will include VNP40101M at a lower dose (400 mg/m’) in combination
with araC for induction, and standardized antimicrobial/antifungal and
growth factor support.
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A PHASE | STUDY WITH CP-4055 IN PATIENTS WITH HAEMATOLOGIC
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Background. CP-4055 (cytarabine 5’-elaidic acid ester) is a novel cyto-
toxic nucleoside analogue. Cytarabine is the backbone of therapy in
leukaemia. CP-4055 has similar mechanism of action to cytarabine but,
unlike cytarabine, it is independent of nucleoside transporters for cellu-
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lar uptake. Aims. The aim is to determine the maximum tolerated dose
(MTD) and the preferred infusion time in patients (pts) with haemato-
logic malignancies. Methods. Following informed consent pts received IV
CP-4055 over 2-4 hours (hrs) (Arm A) or 24 hrs (CIV, Arm B) in a day (d)
1-5 g3w schedule. The starting dose in Arm A was 300 mg/m?/d and in
Arm B 200 mg/m’/d, with standard definitions of dose limiting toxicity
(DLT) for haematologic malignancies. Dosing increments were by 50%
or by 30% in case of grade 2 non-haematologic toxicities. Results. In the
ongoing study, 77 pts [46 male, median age 60 yrs (range 21-92); ECOG
PS 0-1: 59 pts, ECOG PS 2: 18 pts; AML 67 pts, ALL 3 pts, CMML-AML
2 pts, CML-BP 2 pts, BAL 1 pt, MDS 1 pt, CLL 1 pt; mean 3 lines prior
chemotherapy (range 0-7)] have been treated at 3 US and 1 European
centres. MTD has been determined at 2500 mg/m’/d for both Arm A and
B. Ten pts are ongoing at 2000 mg/m’/d. Safety: nausea, diarrhea, fever,
thrombocytopenia, elevation of liver function tests (LFTs), constipation
and anemia were the most common possibly related AEs. All DLTs were
reversible elevations of LFTs. Efficacy: 2 CR, 1 CRp and 2 PR were
reported at doses 875-2500 mg/m’/d (all AML, age 33-92 yrs). 23 pts
with stable disease/mild myelosuppression received > 2 courses of CP-
4055. Summary and Conclusions. Patients with haematologic malignancies
tolerate CP-4055 well. The MTD was determined at 2500 mg/m’/d for
both 2-4 hrs IV and CIV. Clinical activity has been observed with man-
ageable non-haematologic toxicity.
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REDUCED INTENSITY CONDITIONING (RIC) ALLOGENEIC STEM CELL
TRANSPLANTATION (ALLO-SCT) FOR PATIENTS WITH ACUTE MYELOID
LEUKEMIA (AML): LONG TERM RESULTS OF A DONOR vs
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Standard myeloablative allo-SCT is a well established therapy for
adult patients with AML. However, because of the high incidence of pro-
cedure-related toxicity, this procedure is often limited to younger
patients in good medical condition. RIC regimens have emerged as an
attractive modality to decrease transplant-related toxicity. However, the
issue of possible higher relapse rates after RIC allo-SCT is still under con-
siderable debate, and no randomized studies between RIC-allo-SCT for
AML and chemotherapy alone are yet available. This report describes
the long term results of 95 consecutive AML patients, diagnosed
between Nov. 1999 and Dec. 2003 in a single institution, and who were
considered as potential candidates for RIC-allo-SCT. Using a genetic
randomization through a donor vs no donor comparison, the aim of this
analysis was to assess the real benefit of RIC-allo-SCT for adult AML
and its impact on clinical outcome. In this series, 35 patients (37 %; donor
group) had an identified HLA-identical sibling donor, while the remain-
ing 60 patients had no HLA-matched related donor (no donor group). As
per institutional policy, HLA-matched unrelated donors were not con-
sidered during the study period. No significant differences in patients or
AML features were found between the two groups. In the donor group,
25 patients (71%; median age, 51 (range, 26-60)) could actually proceed
to the RIC-allo-SCT. The 10 remaining patients with an identified donor
did not receive allo-SCT because of early relapse after CR (n=2), patient
or donor refusal (n=6), and psychiatric disorders appearing before allo-
SCT (n=2). The current median follow-up is 60 months. In an intention-
to-treat analysis, the KM estimate of leukemia-free survival (LES) was
significantly higher in the donor group as compared to the no donor group
(»=0.008; 60% vs 23% at 7 years). When restricting the analysis to
patients who could actually receive the RIC-allo-SCT (median follow-
up, 40 months from time of allo-SCT)), the difference in LES was also sig-
nificant between this group of 25 patients (trransplant group) and the
remaining 70 patients (no transplant group) who did not receive allo-SCT
(»=0.0002; 72% vs 24% at7 years). In the transplant group, RIC-allo-SCT
was performed at a median of 209 (range, 119-413) days after diagno-
sis. No major toxicities were encountered during RIC administration
(fludarabine, busulfan and ATG), and only 3 patients died from trans-
plant-related toxicity, for a cumulative incidence of TRM of 12%
(95%CI, 3-32%) at last follow-up. This relatively low TRM translated
towards a significantly higher overall survival (OS) in the transplant group
as compared to the no transplant group (p=0.0003). In the intention-to-treat
analysis, OS was still significantly higher in the donor group as com-
pared to the no donor group (p=0.003; Figure 1). After controlling for all
relevant factors, in the multivariate analysis, only actual performance of

RIC-allo-SCT (p=0.0005; RR=4.1; 95%CI, 1.8-9.1), was significantly pre-
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dictive of an improved LFS, further confirming the overall benefit of
RIC-allo-SCT for adult AML patients. Based on these long term results,
and given the low overall TRM rate observed in this high risk popula-
tion, we conclude that if a matched related donor is identified, RIC-allo-
SCT should be proposed since it represents a valid and potentially cur-
ative option for AML patients not eligible for standard myeloablative
allo-SCT.
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F60008 is a semi-synthetic derivative of triptolide. Triptolide was
shown to induce apoptosis in a broad range of human tumor cell lines
and in various leukemic cell lines as well as in primary acute myeloid
leukemia (AML) blasts. Therefore, the first phase I study of F60008 was
conducted in adult patients with refractory or relapsing acute leukemias.
The primary objective was to establish the maximally tolerated dose
(MTD) of F60008 given as one 30 minute infusion for 5 consecutive
days every 15 days. Dose escalation was based initially on an accelerat-
ed titration design with 50% dose increment and one patient by dose
level (DL). Twelve DLs from 0.15 to 13 mg/m’/day were explored. After
occurrence of a fatal acute respiratory distress syndrome concomitant
with pulmonary leucostasis at 13 mg/m’/day, lower DLs of 8.5, 5.7 and
7 mg/m’/day were studied in cohorts of 3 to 6 patients. A total of 29
patients were treated: 26 AML and 3ALL. There were 18 males and 11
females with a median age of 57 years (range: 30-79). Ten of them
(34.5%) had secondary AML. DLT was defined as any non-hematolog-
ical grade > 3 toxicity or grade 4 pancytopenia >6 weeks. The MTD was
the DL at which 2 out of 6 patients developed a DLT during the first
cycle. At 8.5 mg/m’/day, 6 patients were treated and 2 of them experi-
enced grade 4 cerebellar toxicity. This DL met the criteria for MTD and
the lower DL of 5.7 mg/m®/day was given to a cohort of 6 patients with-
out reporting of DLT. An intermediate DL of 7 mg/m’ was thus tested
in 7 patients (6 evaluable for MTD) and was also associated with the
occurrence of grade 4 cerebellar toxicity in 2 patients. Overall, the most
common drug-related adverse events were grade 1-2 nausea (17.2% of
patients), grade 1-2 diarrhoea (13.8%), grade 3-4 neutropenia (10.3%) in
addition to cerebellar toxicity (17.2%). The MTD was 7 mg/m’/day and
the recommended dose (RD) was 5.7 mg/m*/day. One complete remis-
sion (CR) and one CR without full platelet recovery were reported at 8.5
mg/m’/day; and one CR with pancytopenia was seen at 5.7 mg/m*/day.
All responses were in AML patients. In order to study a possible sched-
ule-dependency of F60008 toxicity, the study protocol was amended to
test the total daily dose given in 2 equal doses at 12 hours interval for 5
days. At 3 mg/m’ bid (daily dose of 6 mg/m’), no DLT was seen in 3
patients but at 4 mg/m’ bid (daily dose of 8 mg/m’), 1 of the 3 patients



developed grade 4 cerebellar toxicity which led to stop accrual. In con-
clusion, F60008 given once a day for 5 consecutive days has activity in
refractory or relapsing AML patients at doses >5.7 mg/m*/day which is
the RD of this regimen. The DLT was cerebellar toxicity. Other regi-

mens warrant further exploration.
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Background and Aims. Secondary acute myeloid leukemia (AML) is
regarded as an entity with a poor prognosis and patients were normal-
ly treated as high-risk AML. However, due to progress in elucidating the
impact of cytogenetic and molecular markers for the prognosis and treat-
ment outcome the entity of secondary AML may be as heterogeneous
as the de novo disease. Thus, scoring systems are needed to subdivide this
entity. Patients and Methods. Between February 1996 and November 2004
a total of 232 patients with secondary AML were treated within the
AMLI6 trial of the German Study Initiative Leukemia (DSIL). Secondary
AML was therapy-related in 80 patients (tAML) and following a
myelodysplastic syndrome in 232 patients (mdsAML). All patients
received double induction therapy. Consolidation therapy contained
high-dose Ara-C and for patients <60 years the option of autologous or
allogeneic hematopoietic stem cell transplantation (HSCT) according to
cytogenetic risk. Results. Patients with mdsAML were older, had a high-
er percentage of CD34" blast cells, but in a lower extend aberrant kary-
otypes than patients with tAML. CR rate was 41%, 3-year overall sur-
vival (OS) 19% and 3-year relapse-free survival (RES) 21% for all patients
with secondary AML. In the multivariate analysis disease status
(mdsAML vs tAML) was not an independent prognostic factor for treat-
ment outcome. However, age proofed to be one of the strongest prog-
nostic factors for treatment response and survival. Patients older than 60
years had a CR rate of 21%, a 3-year OS and RFS of 14% and 3% com-
pared to 47 %, 26% and 33% of their younger counterparts (»<0.0001,
p=0.001 and p<0.0001), respectively. Looking at the group of patients <60
years thrombocyte count (p<0.0001) and NPM mutational status
(=0.04) at diagnosis were independent predictors for survival. Using
these two at diagnosis parameters a prognostic model for survival was
established for patients <60 years. The low-risk group had a 3-year over-
all survival of 71 %, the intermediate risk group of 33% and the high-risk
group of 5% (p<0.0001). Conclusions. The poor prognosis of patients with
secondary AML is mostly conferred by an advanced age. For secondary
AML patients <60 years we provide a new prognostic model for risk
stratification using thrombocyte count and NPM mutational status at
diagnosis.
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Background. Pediatric acute myeloid leukemia (AML) is a heteroge-
neous disease, in which early treatment response and cytogenetic abnor-
malities are the most important prognostic factors. AML is thought to
arise from two different types of genetic aberrations, i.e. type-I (prolif-
eration enhancing) mutations and type-II (differentiation impairing)
mutations. Recent studies have focused on the potential to use gene
expression profiling to classify AML. Aims. To determine whether gene
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expression signatures generated in a training cohort could correctly pre-
dict cytogenetic subgroups in a second and independent group of pedi-
atric AML cases. Methods. We used Affymetrix Humane Genome U133
plus 2.0 oligonucleotide microarrays to generate gene expression profiles
of 256 children with AML. Probe set intensities were normalized using
the variance stabilization (VSN) procedure of R (version 2.2.0). This
group was divided into a training cohort (n=170) and a validation cohort
(n=86). The training cohort was further subdivided into a group of
patients to identify predictive genes and to build a classifier and a 2™
group to test the accuracy of this classifier. Differentially expressed genes
between AML subgroups were calculated using a linear model correct-
ed for random effects, and corrected for multiple testing (Bioconductor
package: Limma). Results. The classifier was built with the top 15 discrim-
inating probe sets of every cytogenetic subgroup. Based on well-known
cytogenetic subgroups [including MLL-gene rearrangements, t(8;21),
inv(16), t(15;17) and t(7;12)] we identified a classifier that could reliably
predict these subgroups. Moreover, when applied to the independent
validation cohort of 86 patients, this classifier achieved a mean accura-
cy and sensitivity of more than 99% to correctly predict all cytogenetic
subgroups in this independent validation cohort. Conclusions. In conclu-
sion, gene expression profiling can correctly predict the majority of well-
known cytogenetic subgroups in pediatric AML, with a high accuracy
and high sensitivity, and can therefore be used as a diagnostic tool to
assess the main cytogenetic subgroups.
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Background. In a remarkable proportion of adult AML patients (40-
50%), no clonal abnormalities are found on standard cytogenetic
analysis. In this group of patients, several gene mutations have been
described, allowing to discriminate subgroups with distinct clinical
outcome. Among these molecular signatures, FLT3, a receptor tyrosine
kinase with important roles in hematopoietic stem/progenitor cell sur-
vival and proliferation, has been demonstrated to be mutated in about
1/3 of AML cases, identifying a subgroup of patients characterized by
disappointing overall cure rates. Thereg(;re, roughly 60% of patients
with normal karyotype are not classifiable by this specific mutation.
Aims. Given the prognostic role, in our experience, of MRD as deter-
mined by multiparametric flow-cytometry (MPFC), we investigated
a group of patients with normal karyotype to compare the prognos-
tic information coming from this parameter where no specific muta-
tion of FLT3 have been detected. Methods. We analyzed a group of 127
AML cases entered into the EORTC/GIMEMA protocols
AMLA10/AMLA2 (age<61yrs) or AML13/AML15/AML17 (age >61 yrs).
By applying the maximally selected log-rank statistics, the threshold
discriminating MRD negative from positive cases was set at 3.5x10*
residual leukemic cells, a level that selected, at the post-consolidation
time-point, two groups of patients with distinct prognosis.
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Results. Seventy-two out of 127 (56%) had a normal karyotype.
Among these 72, 53 were studied for FLT3 mutational status; in 13
(25%) a mutated variant of FLT3 was detected. Among the remain-
ing 40 patients with normal karyotype and unmutated FLT3, 39 were
evaluable for the MRD status at the post-consolidation time-point: 9
patients were MRD neg. and 30 MRD pos.. These two subsets
showed a distinct outcome in terms of 5-years RES, with FLT3
neg./MRD neg. showing a favorable prognosis as compared to FLT3
neg./MRD pos. (83 vs 23%, p=0.031). Interestingly, the latter group
shared with those FLT3 positive a similar poor prognosis (Figure 1).
When FLT3 status was combined with the mutated status of Nucle-
ophosmin (NPM1) exon-12 gene, the favorable impact of NPM1 muta-
tions on OS and EFS clearly emerged in the group of normal-kary-
otype AML without FLT3 mutations. In fact, in a subset of 44 patients
where both the mutations were investigated, this combined analysis
identified 8 out of 44 (18%) patients FLT3 unmutated/NPM1 mutat-
ed with a better outcome (5-years OS 50% and RFS 50%, respective-
ly) which was however poorer than that of FLT3 unmutated/MRD
neg. cases (Figure 1). Conclusions. MRD determination at the post-con-
solidation check point may help at improving the prognostic assessment
of AML patients with normal karyotype, identifying a subgroup of
patients with a better outcome as compared to those carrying specific
molecular patterns.
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Background. Allogeneic stem cell transplantation (allo-SCT) in patients
16 to 60 of age with acute myeloid leukemia (AML) in first complete
remission (CR) seems to have an negative short (Watson et al. Eur ] Can-
cer 2004) and long term (Messerer er al. Haematologica 2008) impact on
quality of life (QoL). In particluar, impaired leisure time activity, diffi-
culties in role functioning, sexuality, and financial affaires as well as a
reduced global health status have been reported after allo-SCT. Howev-
er, the disease and treatment affect different phases of life such as the
phase of professional education and family founding, the phase of the
full nest with children in house followed by the empty nest phase where
children leave home. Aims. To investigate the effects of postremission
strategy in different age cohorts on QoL. Methods. Patients (age 16-60
years) from two multicenter treatment trials (AMLHD93, AMLHD98A)
of the German-Austrian AML Study Group (AMLSG), treated between
1993 and 2004, completed a self-report questionnaire issued via the
AMLSG Clinical Trials Office. Patients completed the EORTC Quality
of Life-Core Questionnaire (QLQ-C30) supplemented by self-assessed
concomitant diseases (18 organ complexes), late treatment effects and
demographic details including percentage of disability. The QLQ-C30
incorporates 9 multi-item scales with five functional scales (physical,
role, cognitive, emotional, social), three symptom scales (fatigue, pain,
nausea/vomiting) and a global health and quality-of-life scale. Age
groups based on age at diagnosis were defined as follows: i) age group-
1: 16-34 years; ii) age group-2, 35-49 years; iii) age-group-3, 50-60 years.
Results. A total of 1198 patients were registered for the two trials; of 491
patients alive at the time of QoL questionnaire, 394 were in first CR and
245 of these returned the questionnaire (62%). The median time from
diagnosis to the QoL assessment was 4.8 years. The distribution of
postremission therapy and of age group was n=77 allo-SCT (61 MRD,
16 MUD), n=50 autologous SCT, and n=118 conventional chemothera-
py (CCT), as well as n=56 age group-1 (16-34 years), n=116 age group-
2 (85-49 years) and n=73 age group-3 (50-60 years). Concomitant dis-
eases were statistically less frequent (y=0.007) in age group-1 compared
to age groups 2 and 3. The comparison of the percentage of
employed/self-employed patients was restricted to age groups-1 and 2
due to natural retirement in age group-3. In age group-1 the percentage
of employed/self-employed patients was 79 % compared to 54% in age
group-2 (p=0.002). Of note, there was no difference between the treat-
ment strategies in age group-1 which was in contrast to the results in age
group-2 where 63% of patients after CCT were employed/self-
employed compared to 48% after SCT with no difference between allo-
SCT and auto-SCT. Impairments in sexual life were more frequent in the
age groups-2 (52%) and 3 (53%) compared to age group-1 (30%)

16 | haematologica | 2008; 93(s1)

(»=0.005) and, of note, these impairments were significantly more fre-
quent in patients after SCT in age groups-2 and 3 (v=0.008). The gener-
al feeling/perception of a positive attitude in life was in trend more fre-
quent in age group-1 (77 %) compared to age group-2 (57 %) and 3 (63 %)
(»=0.03) with no difference between postremission strategies. Conclu-
sions. There seems to be a differential impact of postremission strategies
on QoL according to different age groups with an unfavorable impact
of SCT strategies especially in middle aged patients.
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Background. Several studies have recently pointed out the adverse
impact of KIT mutations (mutKIT) on relapse incidence (RI) and overall
survival (OS) in patients with t(8;21) AML. By contrast, the prognostic
significance of mutKIT in patients with inv(16) remains unclear. Aims.
Purpose of this study is to evaluate the prevalence and the effect on out-
come of mutKIT in inv(16)(p13q22). Patients and Methods. 50 adults with
inv(16) AML at diagnosis (median age 46.6 years, range: 17-88; M/F: 30
/20), were centrally analyzed for mutKIT in exon 2, 8, 10, 11 and 17.
Mutations were detected using sequencing and other sensitive assays
such as ARMS (amplification refractory mutation system) PCR for
D816Y and D816H, enzymatic digestion with HINFI for D816V and
with TspS09I for N822K. Results. KIT mutations were documented in
17/50 patients (34 %). Among the mutKIT cases, we detected mutations
inexon 17 (n=12), exon 8 (n=4) and exon 10 (n=1). We found no signif-
icant difference between the mutKIT vs the unmutated (KIT-) patients
in WBC count at presentation (WBC 13.9x10%/Liter, range 4.4 to 277.5
vs 19.4x10%/Liter, range 2.5 to 130; Mann-Whitney U test: p=0.649). 42
patients (age <60 years) received intensive chemotherapy; of them, 13
resulted mutKIT upon mutational screening. CR was achieved in 13 of
13 mutKIT patients (100%) vs 27 of 29 KIT-patients (93%), (Fisher’s
exact test: >0.999). With a median follow-up of 26 months (range: 2 to
147), the Kaplan-Meier plots showed a worse Rl among the mutKIT vs
the KIT- patients (log-rank test: p=0.04; Figure 1). We didn't observe any
difference in OS between the two groups of patients (log-rank test:

p=0.44).
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Conclusions. KIT mutational status seems to influence the incidence of
relapse, but not OS, in patients with inv(16) aged 60 years old or
younger.
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Introduction. The prognosis of AML in patients over 60 years of age
remains very poor. As in younger patients karyotype is a major prognos-
tic factor. Elderly patients with poor risk cytogenetics have a dismal out-
come and complete remission (CR) rates with conventional chemother-
apy are usually < 45% (and <25% if complex abnormalities). GO has
been used in combination with chemotherapy in relapsed or newly diag-
nosed AML, but with reduced doses in order to decrease hepatic toxic-
ity. Methods. In this multicentric open-label Phase II study we have eval-
uated the combination of I (8 mg/m/D x D1-5) + C (100 mg/m/D x D1-
7) with GO (6 mg/m on D3) in AML patients aged 60-75 years with
poor risk cytogenetics and fit enough to undergo cytotoxic chemother-
apy. Other inclusion criteria were: CD33* AML, PS 2, de novo or second-
ary AML (excluding M3 and Ph1 + AML), no cardiac, renal or hepatic
dysfunction. Results. 44 pts aged 60-74 (median 68) were treated in 13
GOELAMS centers. Karyotype results were: complex (>5 abnormalities)
in 24/44 (54%), chromosome 5 abnormalities in 24/44 with a significant
association with complex Karyotype(p=0.02), chromosome 7 abnormal-
ities in 29/44 and 3q21-21 abnormalities in 7/44. In 13 cases (30%) AML
was secondary (chemoinduced 11, prior myeloproliferative or myelodys-
plastic syndrome 2). Median duration of hospitalisation was 31 D (4-51).
In CR patients median duration of neutropenia was 19 D (14-28) and
median duration of thrombocytopenia was 15D (5-29). Bacterial or fun-
gal infections were documented in 71% of cases. 7 patients had severe
bleeding including 3 deaths, (2 cerebral hemorrhage, 1 intestinal bleed-
ing). Grade 2 hepatic dysfunction was seen in 30% of patients including
3 (7%) pts with veino-occlusive disease (one death). There were 17
(38%) CR (16 CR, 1 CRp), 6 (14%) toxic deaths and 21 (48%) failures.
Prognosis factor impacted CR were PS (21) with 21% vs 66% p=0.003
and complex karyotype (25 Abn) 16% vs 65% p=0.001.Only 7/17 Pts in
CR received a consolidation therapy. OS, EFS and cumulative incidence
of relapse at 24 months were respectively 7.5%, 6.8% and 77 %. In mul-
tivariate analysis, complex karyotype (25 abn) and LDH 21000 UI/L
remain the most significant prognosis factors for OS. Also, Median OS
was 3 vs 11 months for isolated cytogenetics abnormalities group vs
complex karyotype group respectively. Conclusion. In this population of
elderly but relatively fit patients with poor risk cytogenetics AML the
addition of GO 6 mg/m’ to conventional chemotherapy did not appear
to increase the CR rate or OS in the whole population . However, CR
rate and OS are significantly improved in the isolated cytogenetics abnor-
malities group indicating that alternative therapy must be defined for eld-
erly patients with complex karyotype.

Overall Survival by caryotype

P=0.0004
fogRank test
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Introduction. The addition of gemtuzumab-ozogamicin (Mylotarg-GO)
to an induction regimen including synergistic drugs, such as intermedi-
ate dose of cytarabine (Ara-C), idarubicin and fludarabine (FLAI), could
reduce treatment failure in AML patients. Nevertheless, the role of this
antibody target-therapy in first-line chemotherapy in patients younger
than 65 years has not yet been defined. Patients and Methods. The primary
goal of this prospective phase II pilot study was to evaluate the efficacy
and the safety profile of FLAI plus GO as induction regimen. Thirty con-
secutive AML patients were classified, according to FAB, as follows: M0
(2 pts), M1-M2 (9 pts), and M4-M5 (16 pts). All patients were younger
than 65 with a median age of 53 years (range 25-65). The M/F ratio was
16/14, and 21/30 (70%) of patients were poor-risk at diagnosis. CD33
expression exceeded 20% in all cases. The induction regimen (FLAI-GO)
included fludarabine (30 mg/m?®) and Ara-C (2 g/m’) on days 1-5, idaru-
bicin (10 mg/m’) on days 1, 3, and 5 and GO (8 mg/m’) on day 6.
Hematopoietic stem cell transplant (HSCT) was planned for all patients
in first complete remission (CR) after consolidation with intermediate
doses of Ara-C and idarubicin (IDAC-IDA). Cytogenetic, multidrug-
resistance phenotype, FLT3 mutation, and WT1 expression analyses
were performed at diagnosis in all patients. WT1 expression and cyto-
genetic (in positive cases) analyses were performed after induction to
detect and follow MRD. Results. Patients were evaluated for response,
treatment-related adverse events, overall survival and relapse free sur-
vival. After induction with FLAI-GO, CR rate was 90% (26 of 29 evalu-
able pts); one patient achieved partial remission and two were resistant.
There was only one case of death during induction (DDI). After FLAI-
GO, the mean value of WT1 dropped from 4200+2777 copies/104ABL
to 1924399 copies/104ABL. The toxicity of FLAI-GO was comparable
to FLAI alone; 57 % of patients experienced transient and reversible GO
infusion-related adverse events (especially fever and chills), but no cas-
es of veno-occlusive disease occurred during CHT or after HSCT. After
amedian follow-up of 13 months (range 1-24), 25/30 (83 %) patients are
alive (25/25 in CR). The probability of 1-year OS and RFS was 90 and
80%, respectively. Allogeneic and autologus HSCT was performed in 16
(54%) and 4 (13 %) patients, respectively. Conclusions. These preliminary
results suggest that FLAI-GO is a feasible, effective and well tolerated
induction regimen for AML patients younger than 65 years, with a high
response rate. These results encourage the testing of this new regimen
in a multicenter prospective trial. Compared to our previous published
experience with FLAI alone, the addition of GO increases the
antileukemic efficacy (74 vs 90% of CR). The majority of patients that
received FLAI-GO obtained an optimal tumour debulking, with a
favourable safety profile and low DDI (3%), which allowed a consoli-
dation therapy with HSCT early and in a high proportion of cases (67 %).
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FACTORS INFLUENCING CLINICAL DECISION MAKING IN ELDERLY
PATIENTS WITH ACUTE MYELOID LEUKEMIA (AML). REPORT ON 340
CONSECUTIVE PATIENTS JUDGED AS UNFIT TO RECEIVE INTENSIVE
INDUCTION CHEMOTHERAPY

E Ferrara,' S. Palmieri,' G. Gianfaldoni,’> F. Leoni’
'Cardarelli Hospital, NAPOLI; *Department of Hematology, FIRENZE, Italy

Background. The incidence of AML increases progressively with age.
Older patients more often have adverse biologic risk factors and pres-
ent with clinically relevant comorbidities. As a consequence, a relevant
selection is operated as to inclusion into clinical trials based on intensive
induction chemotherapy (IC). However, a lack of validated guidelines
results in a considerable heterogeneity in the therapeutic attitude
between individual clinicians, clinics and geographical districts. Aims. In
this report we analyzed a series of 340 consecutive patients with AML
aged over 60 years, accounting for 48 % of the whole AML patient pop-
ulation observed throughout the period of the study, observed at two
hematologic Institutions in Italy, who were considered as not eligible to
receive IC. The aim was of defining most relevant reasons of exclusion
taken into account in the daily practice. Methods. 340 patients with AML,
with the exception of APL, aged over 60 years in the period from Janu-
ary 1995 to December 2007 were analyzed. All were judged as not eli-
gible to receive IC aimed at complete remission achievement. Results.
The median age was 75 years (range 61-94); 80 % of patients were aged
over 70 years and 18 % over 80 years. 210 patients (62 %) had de novo
AML, while 130 (38%) had AML secondary to myelodysplatic syn-
drome. Median performance status (PS) was 3 (range 1-4). In particular,
35 patients (11%) had PS 1, 106 (32%) PS2, 135 (40%) PS 3 and 60 (18
%) PS 4. A concomitant disease (mainly cardiac, hepatic or chronic
obstructive pulmonary disease) requiring appropriate treatment was
present in 286 patients (82%) Less frequently (11%), severe neurologic
disorders were found. 20 % of patients had other neoplasms (prostate
cancer, lung cancer, colon cancer, others) and in 50 % of them malignan-
cy was active. Documented infection at diagnosis was demonstrated in
15 % of patients. Of note, only 5 % of patients, judged as not eligible
to IIC, were intensively treated after improvement of clinical status fol-
lowing supportive therapy. Specific reasons for exclusion from IC were:
age over 80 (%), poor PS (75%), severe concomitant disease requiring
specific treatment (60%), active infection (12%), concomitant malig-
nancy (10%), distance from the hematologic institution (10%), lack of
caregiver (5%) and patient’s refusal (7%). Supportive care was given to
all patients, while hydroxyurea was used in the case of leukocytosis (45
% of patients). Median survival was 3 months. Hospitalization was
required in75 % of patients because of infectious (70%) and hemorrhag-
ic complications (34 %). Of interest, the rate of inclusion into IC was no
different by comparing two distinct decades, i.e. 1995-2000 and 2000-
2005 (p=0.34), while age by itself had a major. Conclusions. Near half of
older patients with AML are excluded from clinical trials aiming at CR
achievement. In most cases, selection is operated according to clinical or
logistic factors, while relevant biologic features such as cytogenetics at
diagnosis are not taken into account. The adoption of well defined
comorbidity scales could help for a standardization of elderly AML
patient population.
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PEGFILGRASTIM IN PATIENTS WITH AML OLDER THAN 60 YEARS.
AN ANALYSIS OF THE AML97#38 AND AML2004#69 STUDIES OF THE
EAST GERMAN HAEMATOLOGY AND ONCOLOGY STUDY GROUP
(OSHO)

HXK. Al-Ali
University of Leipzig, LEIPZIG, Germany

Limited data exist concerning the efficacy of pegfilgrastim in AML.
Outcome of patients >60 years after induction-chemotherapy followed-
by pegfilgrastim was analysed in the AML2004-study and compared to
the outcome of patients who received filgrastim or no G-CSF following
the same induction in the AML97-study. Pegfilgrastim serum concentra-
tions and their correlation to WBC recovery are presented. Methods.
Informed consent was obtained from all patients. 138 patients (77m/61f)
received induction-chemotherapy (cytarabine 2 g/m’iv day 1,3,5,7 and
mitoxantrone 10 mg/m’iv day 1,2) followed-by pegfilgrastim 6mg (sc)
day 10 in the AML2004 study (group-A). 408 patients (212 m/196f)
received the same induction-chemotherapy in the AML97-study fol-
lowed-by filgrastim 5 pg/kg/day starting day 10 until ANC recovery
(>0.5x10°/L) (n=236,58%) (group-B) or no G-CSF (n=147,36%) (group-
C). Patients who received G-CSF later than day 10 were excluded.
Results. Gender, cytogenetics, and de novo vs secondary AML were sim-
ilar in both studies. Median age in AML2004-, and AML97-study was
68 and 66 years respectively (p=0.001). TRM in the AML2004- and
AML97-study was 17 % and 13% respectively (»=0.3). Complete remis-
sion rate (CR) was 57 % in both studies. CR in group-B and group-C
were 60% and 51% respectively (p=0.04). There was no statistical dif-
ference in CR between group-A and group-B (p=0.6). In multivariate
analysis, favourable cytogenetics (#=0.001) and filgrastim-treatment
(»=0.04) were associated with higher CR. For group-A, ANC>0.5x10"/L
and WBC>1x10°/L occurred at a median of 24 and 23 days respective-
ly. In multivariate analysis, age <70 years, and CR were associated with
earlier ANC and WBC recovery. Patients <70 years recovered at a medi-
an of 22 compared to 28 days for patients >70 years (v=0.002). Patients
achieving CR, recovered at a median of 23 compared to 26 days for
patients not in CR (p=0.0001). In the AML97-study, WBC>1x10°/L
occurred at a median of 23 days. In multivariate analysis, filgrastim-
treatment, and occurrence of CR were associated with an earlier ANC
and WBC recovery. Median duration of neutropenia grade 4 was 21 for
group-B compared to 25 days for group-C (p<0.0001). For patients
achieving CR, pegfilgrastim- and filgrastim-treatment were associated
with an earlier ANC and WBC recovery compared to group-C patients
in CR (p<0.0001). Median serum concentrations of pegfilgrastim at peak
level and at WBC recovery were 87.6(range 8.4-445) and 2.7 (range 0.2-
40.2) ng/mL respectively. On day 21 of chemotherapy-cycle, median
serum pegfilgrastim was 6.8 (range 1.9-64.7) ng/mL. There was no cor-
relation between peak levels and WBC recovery. Therapeutic levels >2
ng/mL were measured for a median of 17(range 9-27) days after a sin-
gle application. Conclusions. Pegfilgrastim had no negative impact on CR,

, or duration of neutropenia compared to filgrastim in patients with
AML >60 years treated with the same induction-chemotherapy. An in-
trial analysis, demonstrated not only the expected faster recovery from
grade 4 neutropenia (particularly in patients achieving CR) but also an
increase in CR rate with filgrastim-treatment compared to no G-CSE
Whether this is true for pegfilgrastim needs to be evaluated in studies.
Some patients had sub-therapeutic pegfilgrastim levels on day 21 of
chemotherapy-cycle. Measuring serum pegfilgrastim levels at regular
intervals might identify patients who might require additional doses.
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THE OUTCOME OF PATIENTS =60 YEARS WITH ACQUIRED APLASTIC
ANEMIA TREATED WITH IMMUNOSUPPRESSIVE THERAPY (IST): NO
DIFFERENCE IN RESPONSE RATE AND SURVIVAL BETWEEN
STANDARD vs ATTENUATED IST

Y. Kao, W. Xu, ].M. Brandwein, ].H. Lipton, H.A. Messner,
M.D. Minden, A.C. Schuh, A.D. Schimmer, K. Yee, V. Gupta

Princess Margaret Hospital, TORONTO, Canada

Background. Immunosuppressive therapy consisting of Antithymo-
cyte-globulin (ATG) and cyclosporine (CSA) is the current standard of
care for younger patients with acquired aplastic anemia (AA) who are
not candidates for bone marrow transplantation. However, the optimal
IST strategies for older patients are not well established due to concerns
related to intolerability or toxicities associated with standard doses of IST
used in younger patients. Aims. To evaluate the outcome of IST in an uns-
elected population of older patients (=60 years) with AA and to identi-
fy prognostic factors for survival. Methods. Retrospective chart review of
all consecutive patients =60 years treated at Princess Margaret Hospital
(PMH), Toronto, Canada for AA between 1993 and 2007. The diagno-
sis of AA was established according to the standard criteria (Internation-
al Agranulocytosis and Aplastic Anemia Study, 1987). Results. The study
includes 24 consecutive patients treated with IST at PMH. Median age
was 70 years (range 61-78) and median follow up of survivors was 48
months (range 8-103). The severity of AA was: very severe (n=9), severe
(n=13), and non-severe (n=2). Standard dose treatment was defined as
ATGAM (160 mg/kg) or thymoglobuline (18.75 mg/kg) with or without
CSA. Attenuated treatment was defined as £50% dose of ATGAM/thy-
moglobuline with CSA or CSA alone. Seven patients received standard
dose treatment, and 17 patients received attenuated treatment. The deci-
sion regarding treatment intensity was made by the treating physician
based on the physician’s perception of tolerability of treatment in the
individual patient. Six patients (25%) died early within 3 months of
starting IST due to sepsis (n=4), bleeding (n=1), or cardiac complications
(n=1). Out of 18 patients evaluable for response, 12 achieved CR/ PR
according to criteria defined by Camitta (Acta Haematologica, 2000).
The 2-year cumulative incidence of response was 42% (95% CI 26%-
69%). Of the responders, three patients subsequently had relapse and
received a second course of ATG with 2 out of 3 achieving a second
response. The 10-year cumulative incidence of evolution to clonal dis-
orders (MDS/AML/symptomatic PNH) was 19% (95% CI 6%-65%).
The 3-year probability of overall survival and failure-free survival was
49% (95% CI 27 %-68%) and 16% (95% CI 4%-35%), respectively.
Moderate or severe co-morbidities (»=0.03) as determined by Charlson
Co-morbidity Index and very severe AA (p=0.007) were associated with
significantly inferior overall survival. There was no impact of standard
vs attenuated treatment intensity on response rate (43% vs 53%, p=0.4)
or 3-year survival (43% vs 51%, p=0.6). Early mortality appears higher
in the standard treatment group although not statistically significant
(43% vs 18%, p=0.4). Summary and Conclusions. Early mortality is a major
problem in the treatment of older patients with AA. Future studies
should focus on reducing the early mortality by investigating better sup-
portive care strategies and less toxic IST regimens.

0049

DEVELOPMENT OF A DISEASE SEVERITY SCORING SYSTEM FOR TYPE
1 GAUCHER DISEASE

M.D. Cappellini,' T. Cox,” E.H. Giannini,’ G.A. Grabowski,’

W.L. Hwu," H. Mankin,” A.M. Martins,® C. Sawyer,” S. Vom Dahl,?
N. Weinreb,” M. Yeh,” A. Zimran"

'University of Milan, MILANO, Italy; *University of Cambridge, CAM-
BRIDGE, UK; *Cincinnati Children's Hospital Medical Center, CINCINNATI,
USA; *National Taiwan University Hospital, TAIPEI, Taiwan; *Massachusetts
General Hospital, BOSTON, USA; *Universidade Federal de Sao Paulo, SAO
PAULO, Brazil; ’Genzyme Corporation, CAMBRIDGE, USA; °St. Franziskus-
Hospital, COLOGNE, Germany; *University Research Foundation for Lysoso-
mal Storage Disorders, CORAL SPRINGS, USA; “Sha'are Zedek Medical
Center, [JERUSALEM, Israel

Background. A validated disease severity scoring system (DS3) for type
1 Gaucher disease (GD1) is needed to monitor progression and treatment
response in individuals and to compare patient cohorts in clinical stud-

Copenhagen, Denmark, June 12 — 15, 2008

ies. Aims. To develop and test the reliability and validity of a DS3 to
assess and monitor GD1 in routine clinical care and to stratify for dis-
ease severity in clinical studies. Methods. DS3 domains were established
by an expert physician group using nominal group technique (NGT)
consensus formation methodology. Items within domains were select-
ed by Delphi survey of 32 international physician experts in GD1. The
expert group analyzed survey data (including preliminary screening for
reliability, feasibility, and face, content, discriminant, and predictive
validity) to determine appropriate measurement techniques for each
variable. Measurements were weighted considering how much morbid-
ity and mortality each contributes to GD1. Severity scores for sample
patient cases determined by NGT were compared to scores determined
by the DS3 and the Zimran SSI, an existing severity scoring index for
GD1. Results. The DS3 includes bone, hematological, visceral, and physi-
cian- and patient-reported domains. Clinical domains were populated
with weighted measurements of GD1 signs and symptoms. Patient case
scores assigned by the expert group were more highly correlated with
DS3 scores (Pearson r=0.98) than those obtained with the existing SSI
index (Pearson r=0.88). Conclusions. This provisional DS3 provides for
accurate assessment of GD1 status. Testing of reliability and validity
will continue for ultimate implementation of the DS3 in clinical practice
and trials.

0050

DEFICIENCY OF RED CELL BOUND CD55 AND CD59 IN PATIENTS WITH
RHEUMATOLOGICAL DISORDERS

A. Sarantopoulos,' E. Terpos,” S. Masouridi,’ J. Stavropoulos,’
G. Karagiannidis,’ P. Konstantopoulou,® C. Antoniadis,* G. Vaiopoulos,’®
]. Meletis®

'Second Blood Transfusion Centet, Laikon General Hospital, ATHENS,;
*Department of Medical Research, 251 General Air Force Hospital, ATHENS;
*First Dpt of Medicine, University of Athens School of Medicine, Laikon Hospi-
tal, ATHENS; *Department of Rheumatology, Asklepieion Hospital, ATHENS,
Greece

Background. Inappropriate activation or blockage of the inhibition of
complement system may be responsible for tissue damage in rheuma-
tological disorders. CD55 and CD59 are complement regulatory pro-
teins that are linked to the cell membrane via a glycosyl-phosphatidyli-
nositol anchor. They are reduced mainly in paroxysmal nocturnal hemo-
globinuria (PNH). The aim of this study was to evaluate the presence of
CD55 and/or CD59 deficient erythrocytes in patients with rtheumatolog-
ical disorders and explore possible correlations with clinical parameters.
Patients and Methods. CD55 and CD59 expression was evaluated in ery-
throcytes surface of 54 patients (10M/44F; median age 62.5 years) with
different rheumatological diseases: 23 had rheumatoid arthritis (RA), 16
systemic lupus erythematosus (SEL), 11 Sjogren syndrome (SS), and 4
scleroderma. At the time of evaluation, all but 8 patients were under
anti-inflammatory therapy. The detection of CD35- and CD59-deficient
red cells was performed using the sephacryl-gel microtyping system
(DiaMed-ID MicroTyping System PNH test, Cressier-sur-Morat,
Switzerland). The presence of the deficient red cells was blindly scored
by two independent observers and expressed semiquantitatively as
100%, 75%, 50%, 25% and 10%. In all samples with CD55- or CD59-
negative populations Ham and sucrose lysis tests were also performed.
Eight PNH patients and 121 healthy subjects were also studied as con-
trol groups. Results. Anemia was present in 29 patients (53 %); none had
positive direct Coombs test. Interestingly, all but one patient (with RA)
had erythrocyte populations with CD55 and/or CD59 deficiency. More
specifically, deficient red cells for both CD55/CD59 antigens were
detected in 18 patients (33%): in 14 patients erythrocytes were deficient
for both antigens at a proportion of 10%, while 4 patients had erythro-
cytes with 25% of CD55 deficiency and 10% of CD39 deficiency. Iso-
lated CD55 negativity was observed in 33 patients (61%): 31 had red
cells with 10% CD55 deficiency and only 2 had erythrocytes with 25%
CD55 deficiency. Isolated CD59 deficiency was detected in only one SS
and one scleroderma patient. There were no clinical or laboratory evi-
dence of hemolysis in our patients. Among 121 normal subjects, two
(1.6%) had red cells with double negativity for CD55/CD59, while 3
(2.4%) had erythrocytes with an isolated CD55 or CD59 deficiency;
these red cells were counted for not more than 10% of the total. All
patients with PNH had a simultaneous CD55/CD359 deficiency. Positive
Ham and sucrose tests were found only in PNH patients. There was no
correlation between the presence of these defective red cells and the
type of rheumatological disease, type or length of anti-inflammatory
therapy, presence of anemia, or titers of anti-nuclear or other detected
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auto-antibodies. Summary and Conclusions. Our study provides evidence
supporting the presence of erythrocytes with CD55 and/or CD59 defi-
ciency in patients with rheumatological disorders. A reduction in
CD55/CD359 synthesis, blockage or masking of these molecules by auto-
antibodies, or proteolytic cleavage in relation to activation of comple-
ment on erythrocyte surfaces may be responsible for this acquired phe-
nomenon. Further studies using molecular techniques will be required
for clarifying the exact role of this deficiency to the increased suscepti-
bility of these populations in complement lysis.

0051

DETECTION OF CIRCULATING ANTI-ERYTHROPOIETIN ANTIBODIES IN
PATIENTS WITH END STAGE RENAL DISEASE ON REGULAR
HEMODIALYSIS

M. Attia, M. Eldin, M. Labib, A. Omer
Faculty of Medicine, Ismailia University, ISMAILIA, Egypt

Background. Recombinant human erythropoietin (tHuEPO) has been
successfully and safely used to treat anemia in patients with end stage
renal disease (ESRD). The safety profile of tHuEPO had been considered
to be excellent with possible exception of hypertension and increased
risk of dialysis access thrombosis. Recently, antibody-mediated pure red
cell aplasia (PRCA) associated with administration of tHuEPO has been
identified as a cause of major concern. The use of tHuEPO therapy can
stimulate the development of neutralizing anti-EPO antibodies which
probably cross react with the patient’s endogenous EPO as well and
lead to anemia that is more severe than even before the onset of rHuE-
PO therapy. Aims. It was to detect and evaluate the presence of anti-EPO
antibodies in patients with ESRD on regular dialysis who are using
tHUEPO. Methods. Serum anti-EPO antibodies were detected by quan-
titative ELISA technique in a total of 90 patients who are currently on
regular hemodialysis and using rHUuEPO alpha subcutaneously for more
than 6 months. The dose and type of tHuEPO administrated in all stud-
ied patients was insignificantly different. All patients were subjected to
full history taking and clinical examination. Complete blood count, retic-
ulocytes count, serum creatinine, blood urea, serum albumin, serum fer-
ritin, and hepatitis markers were done for all. Patients known to have
hematological disease that cause bone marrow failure were excluded.
Results. Our results showed that 35 patients (38.9%) had the anti-EPO
antibodies in their blood, while 55 patients (61.1%) didn't have the cir-
culating Abs. The mean hemoglobin (Hb) level was significantly lower
in the antibody positive group (8.8 mg+1.35) than in the antibody neg-
ative group (9.42 mg+1.32) (»=0.000). The reticulocytes count was also
significantly much lower in the patients who had anti-EPO antibodies
with mean of 1.99 (x1.14) vs 3.15(x0.89) in the antibody negative
(»=0.000). The dose of EPO administrated in both studied groups was
insignificantly different. Conclusions. The incidence of anti-EPO Abs is
high in ESRD patients on maintenance hemodialysis. Its presence is
associated with increased incidence of anemia possibly due to immune-
mediated inhibition of erythropoiesis as evidenced by reticulocytopenia.
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FLOW-CYTOMETRIC ANALYSIS OF BONE MARROW GRANULOCYTIC
PROGENITOR/PRECURSOR CELLS IS A USEFUL TOOL FOR
ESTABLISHING THE DIAGNOSIS OF CHRONIC IDIOPATHIC
NEUTROPENIA

H. Koutala, M. Velegraki, M. Ximeri, G. Gvazava, M. Psyllaki,
C. Kalpadakis, G. Eliopoulos, H. Papadaki

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

Background. Chronic idiopathic neutropenia (CIN) is defined as the
persistent, unexplained reduction in the number of peripheral blood
neutrophils. The diagnostic criteria of CIN are exclusion criteria: (a) neu-
tropenia more than three months, (b) no evidence for any underlying dis-
ease associated with neutropenia, (c) no history of exposure to irradia-
tion, use of chemical compounds or intake of drugs to which neutrope-
nia might be ascribed, (d) normal bone marrow (BM) karyotype, (e) neg-
ative serum anti-neutrophil antibodies. Aims. To study the immunophe-
notypic quantitative and qualitative characteristics of BM granulocytic
progenitor/precursor cells in patients with CIN compared to normal
subjects and investigate the possible utility of flow-cytometry in estab-
lishing the diagnosis of CIN. AMethods. Heparinized BM aspirates
obtained from 16 patients with CIN and 28 healthy controls after
informed consent, were stained within 12 hours of collection using a
whole blood lysis technique and a panel of directly conjugated antibod-
ies. Five-parameter, 3-color flow-cytometry was performed using CD45
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vs side scatter (SSC) as the basic scattergram to define the granulocytic
progenitor/precursor cell gate. The following populations were defined:
the CD347/CD33" cells corresponding to the granulocytic progenitors;
the DR cells corresponding to myeloblasts; the CD137/CD16" cells com-
prising mainly to promyelocytes; the CD11b"/CD16, CD11b*/CD16%"
and CD11b"/CD16"*" cells comprising mainly the myelocytes,
metamyelocytes, and bands plus neutrophils, respectively. CD10 anti-
gen, mainly expressed in bands and neutrophils among cells of the gran-
ulocytic lineage, was also studied. The myeloperoxidase (MPO) positive
cells and SSC properties (mean SSC value) of total granulocytic cells
were also evaluated to assess overall granularity. Results. The proportion
of the CD34'/CD33" granulocytic progenitor cells did not ditfer signifi-
cantly between patients and controls. A significant increase was
observed in the proportion of DR* myeloblasts in CIN patients
(8.10+4.23%) compared to controls (4.59+1.24%; p=0.0033) suggesting
a shift-to-the left of the granulocytic series. The proportion of
CD137/CD16" cells (promyelocytes) did not differ significantly between
patients and controls. However, a significant increase was obtained in
the proportion of CD11b"/CD16 cells (myelocytes) in patients
(26.46+7.73%) compared to controls (17.99%=+5.09%; p<0.0001) that
was associated with a significant decrease in the proportion of
CD11b*/CD16%" (metamyelocytes) and CD11b*/CD16**" (bands and
neutrophils) cells in the patients (26.82+6.29% and 31.16+9.43%, respec-
tively) compared to controls (21.76+5.44% and 49.02+11.88%, respec-
tively; p=0.0056 and p<0.0001, respectively). In accordance with the
low proportion of the mature cells of the granulocytic series was the low
proportion of the CD10" cells in the CIN patients (13.48+14.93%) com-
pared to controls (37.15+11.87 %, p<0.0001). The proportion of MPO*
cells and the mean SSC value did not differ significantly between
patients and controls suggesting normal granularity of granulocytic pre-
cursor cells in CIN. Conclusion. Flow-cytometric analysis of BM granu-
locytic cells in CIN patients indicates a shift to-the-left with increased
proportion of myeloblasts and myelocytes and decreased percentages of
metamyelocytes, bands, and neutrophils compared to controls. The
granular content of cells is normal suggesting the lack of dysplastic fea-
tures of granulocytic series in CIN. Since diagnosis of CIN is mainly
based on exclusion criteria, we suggest flow-cytometric immunopheno-
typing as an additional, useful tool for establishing diagnosis of CIN.

0053

PRESENCE OF THREE POINT MUTATIONS IN THE ELA2 GENE OF A
PATIENT WITH SEVERE CONGENITAL NEUTROPENIA (SCN)

M. Lanciotti, G. Caridi, S. Pigullo, T. Lanza, C. Dufour
G. Gaslini Institute, GENOVA, Italy

Background. Severe congenital neutropenia (SCN) is an inborn disor-
der of granulopoiesis with a marked propensity to develop acute
myeloid leukemia and myelodysplasia. Mutation of the ELA2 gene
encoding neutrophil elastase are responsible for most cases of SCN and
cyclic neutropenia (CN) a related but milder disorder of granulopoiesis.
To date more than 50 distinct mutations of the ELA2 gene have been
identified in patients with CN or SCN. With a few exceptions, specific
ELA2 mutations are associated with SCN or CN, but not both, suggest-
ing a genotype-phenotype correlation. Aims. Here we report the rare
phenomenon of the presence of three point mutations in the ELA2 gene
of a patient with SCN with a severe phenotype, characterised by long-
lasting fungal pneumonia and myelodysplasia evolved to acute myeloid
leukemia. The study of this case could give more information on the
pathological mechanism of the congenital neutropenia. Methods. The
ELA2 gene (GenBank Y00477) were amplified from genomic DNA
extracted from peripheral blood of the patient and her parents and direct-
ly sequenced on ABI PRISM 3100. PCR fragments were also subcloned
and individual clones were isolated and sequenced. Paternity and mater-
nity were confirmed by specific microsatellite markers analysis. Results.
Sequencing of ELA2 in genomic DNA of patient identified three differ-
ent heterozygous single-base substitutions. One de novo mutation
(2192G>A) generates a nonconservative amino acid missense substitu-
tion (V53M) within exon 3, it is described associated with CN pheno-
type. The second mutation is a previously undescribed single-base
change (2240G>A) within exon 3 leading to amino acid missense sub-
stitution (V69M). This mutation was inherited from her unaffected
mother. The third was a undescribed de novo intronic mutation (IVS3-
22G>A). Both the undescribed mutations were neither detected in 80
healthy controls nor in 70 unrelated subjects who had neutropenia with-
out ELA2 mutations, so that a polymorphic change could be excluded.
The subcloning and sequencing of PCR amplified segment revealed that
all three mutations always occurred together in cis on the maternal allele.



Summary and Conclusions. The presence of more than one mutation in
ELA2 gene in a patient with SCN or CN is a very rare phenomena. So
far only two cases (1 SCN and 1 CN) with a double mutation have been
described. In both cases the presence of two mutations seems to have a
positive effect on the diseases giving a clinical mild phenotype. On the
contrary in our case the presence of the three mutations seems to have
a sinergistic negative effect on the disease giving an extremely clinical
severe phenotype. In fact the de novo V53M mutation has been report-
ed in a case of CN which is a mild syndrome, with no increased propen-
sity to develop acute myelogenous leukemia or mielodysplasia. The
V69M mutation seems to be silent in the case of the unaffected mother,
but it could have some synergistic effect on the structure of the patient
protein giving rise to a particularly disrupting structure. The peculiarity
of this case offers the opportunity to investigate molecular mechanism
distinguishing SCN from CN.
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QUANTITATIVE EXPRESSION OF CD64 ON NEUTROPHIL
GRANULOCYTES AS EARLY MARKER OF SEPSIS OR SEVERE
INFECTION

G.B. Lobreglio, P. D'Aversa, L. Leo, S. Scolozzi, G. Fiore
A.O. Card G. Panico, TRICASE, Italy

Background. One of the most important aspects of infectious disease
in recent decades has been the increase in cases of sepsis, endocarditis
and bacteremia. Relevant studies have indicated that quantitative neu-
trophil (PMN) CD64 (high-affinity Fc receptor) expression is a worth-
while candidate for evaluation as a more sensitive and specific labora-
tory indicator of sepsis or the presence of a systemic acute inflammato-
ry response. Aims. We prospectively evaluated performance of CD64
expression on PNMs as improved laboratory indicator of severe infec-
tion, sepsis/septic shock and compared it to serum procalcitonin (PCT),
interleukin 6 (IL-6), other standard laboratory tests (ESR: erythrocyte
sedimentation rate, CRP: C-reactive protein) and to the final results of
blood cultures. Methods. 30 clinical samples, divided into two groups
(Gr. 1, Gr. 2) were analysed. Gr. 1: 14 patients admitted in different Emer-
gency Department of the hospital with clinical diagnosis of sepsis; Gr.
2: 16 samples as outpatients. In all samples the levels of leukocyte neu-
trophil CD64 were measured with Leuko64 kit (Trillium Diagnostics,
Maine, USA) on haematology platform, CELL-DIN Sapphire (Abbott
Laboratories, Abbott Park, USA); the other parameters mentioned were
determined with different immunoassaies. Leuko64 test was considered
positive for an index of expression of CD64 > 1,5. Results. Among 11
patients with positive blood cultures 10 had CD64 index >1,5; by con-
trast all the patients without infection had CD64 index <1,5: sensitivity
91,7 %; specificity 100%. As shown in Table 1 there is a poor or fair cor-
relation between CD64 index and other biochemical parameters. Sum-
mary and Conclusions. The rise of neutrophil CD64 index in patients with
positive blood cultures suggests that it is an improved laboratory param-
eter in identifying patients with sepsis; moreover, the test is easy to per-
form on a routine hematology analyzer and thus may find a wider spread
in clinical practice for studying early onset infection.

Table 1. Correlation indexes of the several markers pair and CD64 index
against blood cultures result.

Correlation markers Correlation index (r)

CD64 index - PCT 0,4740
CD64 index —IL-6 0,4047
CD64 index - CRP 0,5921
CD64 index - ESR -0,0495

Blood cultures + : 11 CD64 index >1,5: 10

Blood cultures -: 19

CD64 index <1,5: 20

Copenhagen, Denmark, June 12 — 15, 2008
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ALTERATIONS OF MESENCHYMAL STROMAL CELLS IN PATIENTS WITH
APLASTIC ANEMIA

V. Petrova, N. Nifontova, A. Mikhaylova, J. Drize
National Hematology Research Centre, NIOSCOW, Russian Federation

Baclkground. Ineffective hematopoiesis in patients with aplastic anemia
(AA) could be caused by hematopoietic stem cells (HSC) failure, disor-
dered interactions between HSC and stromal cells and alterations in stro-
mal microenvironment itself. Mesenchymal stromal cells (MSC) and
their early progeny fibroblast colony forming units (CFU-F) are the pro-
genitors of stromal microenvironment. Aims. The goal of the study was
to investigate the main properties of CFU-F and MSC of AA patients.
Methods. MSC were isolated by cultivating 2,5-3 1 106 mononuclear cells
from the bone marrow in the 25 cm’-cultivation flasks in a-MEM with
10% of fetal calf serum. Cells were passaged on average once in 10 days.
To induce osteogenic differentiation MSC were cultivated with dexam-
etasone, ascorbate-2-phosphate and NaH2PO4. CFU-F frequency was
calculated using standard assay. To characterize alterations in the expres-
sion of FGF2 and BAP4 in MSC and CFU-F semi-quantitative analysis
of RT-PCR products was performed using Phospholmager Cyclone,
Packard Bell (USA) after Southern blot hybridization with appropriate
sequences. The expression level of B-actin was used as a normalization
factor. Results. The ability to establish MSC cultures was the same for
donors and patients with AA. There were no CFU-F detected in the bone
marrow of 3 out of 20 tested AA patients; 4 out of 20 contained regular-
sized colonies, equal to the ones of the donors, and in 13 cases the
formed colonies were much bigger than the donors’ ones judging by
size estimated using the electronic images by means of Scion Image soft-
ware (28,7+1,3 px/mm? vs 9,1+0,5 px/mm’ , p<0.001). The increase in
CFU-F frequency and size of the colonies could be a consequence of
alterations in the expression level of such genes as FGF2 and BMP4. The
expression level of these genes in donor cultures was approximately the
same in MSC and CFU-F (for data see Table). In MSC the FGEF2 expres-
sion in donors and AA cultures did not differ, but in CFU-F the expres-
sion level of this gene increased gradually and reached maximum in
patients with refractory anemia. The expression of BMP4 decreased in
cultures from AA patients and increased up to donor’s level in cultures
from patients with severe AA. There was inverse negative relationship
between the ability of AA MSC to perform osteogenic differentiation,
estimated as +, 2+ and 3+, and expression of BMP4 (/3+ 0.08, /2+ 0.29,/+
1.00, /-/ - 1.06).

Table 1.
Group CFU-F MSC Relative expression level
Number |% % of CFU-F MSC
per 10¢ | enlar- | osteoge-
bmcells (ged |nic FGF2 |BMP4 |FGF2 |BMP4
colon- | differenc-
ies iation
Donors | 3098 |0 100 054+ |087¢ (065t (092%
104 0.1 032 |009 |027
AA 50.68+ |57.14 (80 077+ |019% (083t (034t
19.91 0.32 007 (023 |0.12
Severe |50.47 + |90 57.2 10+ 1,24+ |082+ |1.282
AA 11.48 0.15 024 (026 |0.28
Ref. A |99.0¢ |25 25 15+ 0812
53.6 0.08 0.26

Conclusions. The data suggest that the ability of MSC to osteogenic dif-
ferentiation reduced in AA patients accompanying the alterations in
BMP4 expression. The number and the size of CFU-F increased in
patients correspondingly the deterioration of the disease. Simultaneous-
ly the expression level of FGF2 significantly increases in the CFU-E It
seems that alterations in the number of stromal precursor cells and
changes of gene expression profile indicate the attempts of the organism to
enlarge the hematopoietic territory for improvement of hematopoiesis.
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MULTIFOCAL LANGERHANS CELL HISTIOCYTOSIS IN ADULTS.
SINGLE CENTER EXPERIENCE

D. Bogdanovic,' M. Cemerikic Martinovic,' D. Jovanovic Perunicic,’
N. Bogunovic,' B. Milenkovic,” M. Pavlovic,® L. Medenica,*
P. Kendereski,” R. Colovic,* P. Mandaric,” D. Colovic!

'Institute of Hematology CCS, BELGRADE; “Institut of lung diseases and
TBC, BELGRADE; *Institute of infectious and tropic diseases, BELGRADE;
“Clinics for dermatovenerology CCS, BELGRADE; *Institute of endocrinology
CCS, BELGRADE; ‘Institute for digestive surgery CCS, BELGRADE, Setbia

Langerhans cell histiocytosis (LCH) is rare, clonal disease character-
ized by histocyte proliferation. Langerhans cells have specific
immunophenotype and specific Biirbeck granule on electron
microscopy. This disease is very rare in adults and most data are based
on appearance of LCH in children. In adults, most of cases are single eosi-
nohillic granuloma and multifocal disease is uncommon. Patients. In
period of last 12 years, in a single center, we have evaluated and treat-
ed 6 patients with multifocal LCH. Patients were confirmed by specific
immunohistochemistry profile, HLA-DR", S-100*, CD1a*, CD68* (Dako,
Danmark) with also had positive Histiocyte X Ag" (Immunotech,
France). We had predominance of male gender (5 males and one female),
mean age of 54 years at presentation. The occurence of LCH was very
different. Patients had the following types of the LCH 1) fever with
bone marrow infiltration and infiltration of spleen; 2) multiple infiltrates
in lungs with diabetes insipidus; 3) skin infiltration with erythrodermia,
pulmonary lessions and cervical and axillar lymph node infiltrates; 4)
multiple recidivant changes in lungs with affection of mediastinal lymph
nodes; 5) multiple changes affecting spleen, liver, bone marrow and
CNS; 6) multiple lymph node infiltration in neck. Treatment. From our 6
patients, in one we had noted spontaneous dissappearance of the dis-
ease after elective splenectomy, and we found previous intermittent
course (fibrous scars in spleen and liver). In two patients lung surgery
was necessary followed by short term corticoids. Two patients were
treated with chemotherapy. Patient No 3 with eryhtrodermia was treat-
ed by LCH-1A protocol adjusted for adults, but patient No 5 was treat-
ed with LCH-2 protocol after limitted surgery and afterwards by other
chemotherapy (CHOP MTX) and by intratecal chemotherapy due to
progression of the LCH in CNS. One patient was treated only by
involved field radiotherapy. Besides the patient with CNS disease, who
subsequently died due to progression, other five patients, all males, are
in good condition, and all are in remission of the LCH lasting several
years after treatment. Conclusions. Multifocal Langerhans cell histocyto-
sis in adults is much rare disease than in childhood. It runs as chronic,
intermittent disease, and do not need prompt chemotherapy except in
cases with disease progression (scoring system of the International His-
tiocyte Society). Elective surgery is efficient in patients with lung affec-
tion and also radiotherapy has its place in selected cases. The establish-
ment of specific LCH-AT protocol will provide better treatment strate-
gy in future therapy of adults with LCH.

0057

HIGH PROPORTION OF MIXED CHIMERISM WITH T-CELL DEPLETED
PERIPHERAL STEM CELL TRANSPLANTS FOLLOWED BY T-CELL
ADD-BACK IN PATIENTS WITH APLASTIC ANEMIA

E Verholen, E. Levrat, E. Roosnek, M. Terrettaz, C. Helg, J.R. Passweg,
C. Chalandon

Service d'hématologie, GENEVE, Switzerland

Stable mixed chimerism has been described as being beneficial in
patients with aplastic anemia after stem cell transplantation, as these
patients were protected from severe graft vs host disease and from rejec-
tion, the major drivers of mortality in these patients. Patients with mar-
row failure syndrome do not need full donor chimerism as they do not
benefit from a graft-versus-malignancy effect. Here we describe a pro-
tocol resulting in high rate of stable mixed chimerism in patients condi-
tioned with cyclophosphamide + ATG and transplanted with peripher-
al stem cells depleted by Campath with add-back of T- lymphocytes
post-transplant at different dose levels, according to donor-recipient rela-
tionship. We included 10 patients in this protocol, median age was 35,5
(15-58) years, 5 were male, donors were identical siblings in 7, mis-
matched related in 1 matched unrelated in 1 and mismatched unrelated
in 1, respectively. Stem cell dose was 11.5 (5.4-40.2) CD34x10%kg. Time
to neutrophil engraftment was 15 (8-17) days and to platelet engraftment
14 (8-24) days. Median follow-up of surviving patients is 627 days (13-
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2533). Acute grade II GVHD was observed in 1 patient (with the mis-
matched unrelated donor), this patient died subsequently, while all oth-
er patients remain alive. There is mild chronic GvHD in 1, none of the
patients lost the graft. Chimerism analysis showed full donor chimerism
in 2, transient mixed chimerism (defined as mixed chimerism develop-
ing into full donor chimerism) in 1, and stable mixed chimerism in 6, lim-
ited to mononuclear cells in 1 and observed in the granulocyte and
mononuclear compartment in 5. Mixed chimerism remained stable for
up to 4 years. A protocol of conditioning with cyclophosphamide and
ATG and GvHD prophylaxis with T-cell depletion using Campath and
T-cell addback may induce stable mixed chimerism in a large proportion
of patients with aplastic anemia with low GvHD and graft failure risks.

0058

IDENTIFICATION OF NEW RPS19 DELETIONS IN DIAMOND-BLACKFAN
ANEMIA USING THE MLPA TECHNIQUE

P. Quarello,' E. Garelli,' A. Carando,' M.E Campagnoli,' A. Brusco,’
P. Pappi,” M. Barberis,” I. Dianzani,® U. Ramenghi'

'Hematology Unit, Pediatric Department, University of Turin, TURIN, Italy;
*Department of Genetics, Biology and Biochemistry, University of Turin, TURIN,
Italy; *Department of Medical Sciences, University of Eastern Piedmont,
NOVARA, Ttaly

Background. Diamond-Blackfan anemia (DBA, MIM105650) is a rare
congenital pure red cell aplasia due to an intrinsic defect in erythropoi-
etic progenitors. Defects in the RPS19 gene are the main known cause
of DBA and account for 25% of patients. In literature four complete
deletions of RPS19 gene found by FISH and microsatellite analysis were
described (Gustavsson et al 1997, Gustavsson et al 1998, Campagnoli et al
2004). Other 4 partial gene deletions (exon 3, 4 and 5) were reported by
a haplotype analysis approach (Orfali et al, 2004) or by sequencing
(Draptchinskaia et al 1999, Proust et al 2003). The usual PCR-based
methodology used for conventional mutation detection fails to detect
heterozygous deletions. The aim of this study is to establish the actual
contribution of unidentified deletions to the overall detection rate of
RPS19 mutations. Patients and Methods. DBA Italian patients (pts) that did
not carry RPS19 mutations but were apparently homozygous (55 pts) for
the intragenic RPS19 SNPs (c.1-450T>C; c¢.71+80_71+81insC;
c.71+89C>G; ¢.356+14A>G; ¢.357-90C>T; ¢.412-175C>T) were includ-
ed in this study. The analysis was made using Multiplex ligation-depend-
ent probe amplification technique (MLPA; MRC-Holland, Amsterdam).
The MLPA kit is designed to detect deletions/duplications of one or
more exons of the RPS19 gene. Deletions of probe recognition sequences
were identified by a 35-50% reduced relative peak area of the amplifi-
cation product. Results. We identified three heterozygous deletions that
spanned the whole gene. Neither RPS19 intragenic deletions nor dupli-
cations were found. No deletions were discovered in 8p23.3-8p22, a
region linked to DBA (Gazda et al, 2001). Conclusions. Our study shows
that large deletions in the RPS19 gene are more frequent than expected,
representing around 12% of all mutations detected in our cohort (vs an
average of 6% reported in literature). RPS19 is involved in at least 27 %
of Italian DBA patients.
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ASYMPTOMATIC CEREBRAL MICROBLEEDS IN PATIENTS WITH
APLASTIC ANEMIA

S. Sharma, P. Malhotra, V. Lal, P. Singh, N. Varma, S. Varma

Post Graduate Institute of Medical Education and Research, (PGIMER),
CHANDIGARH, India

Background. Severe thrombocytopenia is an important risk factor for
the development of intra cerebral hemorrhage (ICH). The present guide-
lines recommends prophylactic platelet transfusion in patients whose
platelet count is below 10,000/uL. However, sometimes serious episodes
of hemorrhage do occur at relatively high platelet counts emphasizing
the importance of factors other than platelet count in the cause of bleed.
Recent studies suggest that cerebral microbleeds (CMB) seen on T2* -
weighted gradient echo magnetic resonance imaging (GE-MRI)
sequences as rounded areas of signal loss, generally less than 1cm are an
indicator of imminent ICH. Aims. The aim of the present study was to
find out the prevalence of CMB in patients of Aplastic anemia (AA) who
are neurologically asymptomatic and relate with future development of
ICH in them. Methods. Twenty-six patients of AA (diagnosed by stan-
dard criterias) below 40 years of age underwent GE-MRI brain for eval-
uation of CMB. All patients underwent evaluation for AA in the form



of complete blood count, bone marrow aspiration and trephine biopsy,
serum chemistries, infectious disease markers. Patients received differ-
ent types of treatment (Allogeneic stem cell transplant, antithymocyte
globulin and cyclosporine, danazol and supportive treatment) based on
their financial affordability as they did not have health insurance. All
patients were followed up for atleast 6 months for development of overt
ICH. Results. The median age of the patients was 20.5 years (range 12-
40 years). The median values of complete blood counts were hemoglo-
bin 5.7 gm/dL (range 2.5-9.2 gm/dL), white cell count 2320 (800-
7000/uL), platelet count 11500 (700-45000) at the time of GE-MRI of
brain. Three patients (11.5%) had CMB at baseline. Additionally two
patients had asymptomatic cerebral macrobleeds (>1 cm). During follow-
up period of 6 months, four patients developed spontaneous ICH (two
documented on imaging and two presumed on the basis of symptoms).
Out of these 4 patients, only one patient had documented CMB at diag-
nosis while other three patients did not have CMB at the time of diag-
nosis. Conclusions. Asymptomatic CMB were found in 11.5% of patients
with AA below 40 years of age. The overall prevalence of asymptomatic
ICH (CMB & macrobleeds) was 19.2%. The present study could not
demonstrate association between presence of CMB at the time of diag-
nosis of AA and future development of spontaneous ICH.
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ENERCA2, THE EUROPEAN NETWORK AIMED AT IMPROVING THE
DIAGNOSIS, EPIDEMIOLOGICAL KNOWLEDGE AND MEDICAL
EDUCATION ON RARE AND CONGENITAL ANAEMIAS

P. Aguilar-Martinez,' on behalf of the ENERCA2’

'CHRU de Montpellier, MNONTPELLIER, France; *Hospital Clinic
Provincial, BARCELONA, Spain

Background and Aims. ENERCA is an European project co-financed by
the EC Rare Disease Programme (DG SANCO) and co-ordinated from
the Hospital Clinic i Provincial of Barcelona. Its primary goal is to con-
tribute to the better knowledge, diagnosis, treatment and prevention of
rare anaemias (RAs) in Europe. Here, we describe the achievements of
the second phase of this project, ENERCAZ2, ran from September 2005
to August 2008. Methods. The ENERCAZ Expert Group includes 12 mem-
bers from several European countries and is organized into 9 working
packages (WPs) with specific goals. Each ENERCA2 WP has been work-
ing on a specific field dealing with rare anaemias. The main objectives
of the current project are: 1) The provision of a fully revamped website,
ENERCA website (wwiw.enerca.org), launched in July 2006, providing two
key information sources: a free-access section for patients, their families
and the general public and an extranet section with restricted access for
the professional community (WP1); 2) The intensive collection of epi-
demiological data concerning, i) neonatal screening on hemoglo-
binopathies in Europe (WP3), ii) membrane disorders, especially dealing
with CDA (WP7) and on the indications of splenectomy for patients
with hereditary spherocytosis (WP9), iii) red cell enzymopathies and
their clinical and therapeutic aspects (WP7); 3) The construction of Euro-
pean databases on CDA (WP7) and thalassemia (WP9); 4) The organisa-
tion and the provision of a specialised European EQA dedicated to red
cells diagnosis (HbA2 determination, specialized red cells cytology)
(WP6); 5) The collection of data on experts European centres specialized
in these disorders and the construction of lists of definitions of most of
the uncommon anaemias, of support organizations listed by countries
(WP1, WP4 and all the WPs). Results. The obtained information is avail-
able to the public in the free section of the website and to registered pro-
fessionals, who have access to eight major ENERCA sections: 1) Expert
Centres by countries, 2) Diagnosis flowcharts, which allow entering the
patient's data and obtaining a basic orientation on the type of anaemia,
3) Professional on-line forum aimed at sharing data on ditficult patient's
records, 4) Database and registries section, which will allow to identify
existing registries on RAs and to promote the development of new ones,
5) Guidelines and recommendations, prepared by several ENERCA WPs,
6) Medical Alert Card (MAC) that can be downloaded from the website,
7) Quality Assurance Programmes for laboratory diagnosis of RAs, 8)
Newsletter (ENERCA News), published 3-4 times a year, which pro-
vides updated information on rare anaemias and on the ENERCA Expert
Group activities. Conclusions. ENERCA is intended to promote cross-bor-
der cooperation among experts in Europe with the aim of implement-
ing the creation and availability of easy-to-understand information for
patients and updated knowledge on RAs in all its scientific, diagnostic,
epidemiological and educational aspects for health professionals and
services.
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SEVERE IRON OVERLOAD IN TRANSFUSION DEPENDENT DIAMOND
BLACKFAN ANEMIA PATIENTS
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U. Ramenghi*

'University of Turin, TURIN; *San Luigi Gonzaga Hospital, TURIN; *Pedi-
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2

Background. The mainstay of Diamond-Blackfan anemia (DBA) treat-
ment is corticosteroids: approximately 80% of the patients (pts) initial-
ly respond. The remaining 20% who are unresponsive to corticosteroids,
and others, who may become refractory despite an initial response or
encounter unacceptable toxic side-effects, are placed on a chronic trans-
fusion therapy. Iron overload represents a serious complication of poten-
tially lifesaving blood transfusion. Methods. We report a retrospective
analysis of iron overload and its related complications in a cohort of 29
transfusion dependent Italian DBA pts (16 females and 13 males). These
pts performed at least an evaluation of liver iron concentration (LIC)
measured by the non invasive technique of magnetic liver susceptome-
try using a Superconductive QUantum Interference Device (SQUID)
between June 2000 and June 2007. All pts were treated with chelation
therapy. This population was compared to a group of transfusion
dependent pts afFected by B-thalassemia major matched for sex and
years of transfusion dependence in order to identify potential differ-
ences in the amount of iron overload, type and age at onset of iron relat-
ed complications. Results. The median age at the first SQUID evaluation
was 11 years (y), the median transfusion therapy duration was 8 y and
the median chelation therapy (Deferoxamine s.c.) duration was 6 y.
Deferoxamine was well tolerated in all pts. At first SQUID evaluation
median ferritin level was 1700+1147 ng/mL, median LIC (Liver Iron Con-
centration) was 2045+1209 +g/Fe/g liver w.w.. A severe iron overload
(LIC> 2000) was observed in 15 pts (52%), 10 pts (34%) showed a mod-
erate (LIC 1000-2000) and 3 (10%) a mild (LIC 400-1000) iron overload.
Iron overload was absent in 1 pt only. We found that DBA pts, compared
with the group of B-thalassemic pts, showed a statistically higher LIC
(Welch Two Sample t-test; p<0,01). At the first SQUID evaluation 9 pts
showed at least one complication related to iron overload. The total
number of complications was 14: 4 pts had hypothyroidism, 4 hypogo-
nadism, 3 osteoporosis, 2 diabetes mellitus, one strumental cardiopathy
and one hypog)arathyroidism . The median time of first complication
was 14 years from diagnosis, 12,8 years from the beginning of regular
transfusions therapy. Conclusions. Secondary hemochromatosis is a major
medical problem in transfusion-dependent pts. We found a very severe
iron overload in transfusion dependent DBA pts, significantly higher if
compared with B-thalassemic pts. This difference might be explained by
anon optimal chelation therapy (late onset, type, dose, prescription and
compliance) in addition to an unknown biological mechanism that lead
to an early severe iron overload. Therefore, we suggest that every patient
receiving transfusions must have an accurate record of iron intake and a
regular monitoring of iron overload and to test the efficacy/compliance
of chelation treatment. Physicians taking care of transfusion dependent
DBA pts must be concerned about the frequent and early complications
such as cardiac toxicity, hypothyroidism and osteoporosis.
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PULSED DEXAMETHASONE FOR THE TREATMENT OF PATIENTS WITH
AUTOIMMUNE HEMOLYTIC ANEMIA

ER. Mauro, I. Del Giudice, S. Coluzzi, D. Armiento, M.S. De Propris,
M.C. De Nicold, M.C. Arista, L. Quattrocchi, M.G. Mazzucconi,
G. Girellj, R. Foa

University La Sapienza, ROMA, Italy

Background. Continuous steroid administration, as recommended by
Damashek et al. more than 50 years ago, is still the gold-standard first-
line therapy for autoimmune hemolytic anemia (AHA). While the activ-
ity of high dose dexamethasone has been largely investigated in immune
thrombocytopenic purpura, little is known in AHA. Aims. The aim of this
study was to evaluate the therapeutic activity and toxicity of dexametha-
sone pulse therapy in AHA patients. Methods. Twenty-five patients with
a newly diagnosed AHA (17 cases) or a first relapse of AHA (8 cases)
were treated. The median age of patients was 64 years (range: 20-76),
15 patients were females anég 10 males. The immunohematologic study
revealed an anti-erythrocyte antibody (AeAb) in all cases (IgG: 16; [gM:
4;1gG + IgM: 2; IgA: 1;1gG +IgA: 2). An idiopathic AHA was diagnosed
in 17 cases (68%,), while in 8 (32%) a concurrent disease was identified.
(tumor: 2; autoimmune disease: 5, lymphoproliferative disease: 1
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case). Treatment consisted of at least 6 courses of dexamethasone 20
mg, total dose, administered iv or im for 5 consecutive days, every 3
weeks. Between each dexamethasone course, patients received pred-
nisone orally at the initial dose of 0.5 mg/kg/day. During the subsequent
courses, prednisone was slowly tapered by 5 mg every 1- 2 weeks to a
minimum dose of 10 mg 3 times a week in patients who reached a Hb
value 212g/dL. After 6 courses of dexamethasone, response was assessed
according to the Hb value combined with the evaluation of the direct
antiglobulin test (DAT). Patients with no detectable AeAb and persist-
ent Hb values 212 g/dL were considered as complete responders (CR)
and steroid treatment withdrawn. Patients with persistent AeAb, but
with a Hb increase of at least 3 g/dL, were considered as partial respon-
ders (PR). Three further dexamethasone courses were given to PR
patients with Hb values <12 g/dL, while patients with a persistent Hb
value 212 g/dL underwent a maintenance dose of 10 mg three times a
week. All patients received folic acid supplementation, trimethoprim-
cotrimoxazole as Pneumocystis carinii prophylaxis and proton pump
inhibitors as prophylaxis of related gastritis. Bisphosphonates were giv-
en as prophylaxis of osteoporosis. Red cells were infused in the presence
of severe and symptomatic anemia. Results. Response was assessed in 20
cases. The OR was 85% (CR: 10%; PR: 75%) and was similar in previ-
ously treated and untreated patients, while it was higher, though not sig-
nificantly, in IgG cases compared to IgM+IgG cases (87 % vs 75%;
p=0.04). To date, an hemolytic relapse was observed in 1 case. The medi-
an duration of response of patients with PR and maintained with low
doses of prednisone was 25 months (range: 3-64), and 9 and 41 months,
respectively, in the 2 patients with idiopathic AHA who achieved a CR.
No significant side effects were recorded. Conclusions. Pulsed dexam-
ethasone therapy is effective and well tolerated in AHA patients. How-
ever, CR are rare. Additional studies need to be designed to explore new
dexamethasone schedules and the association with other treatment
approaches such as rituximab.
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IMPROVEMENT OF HEMOGLOBIN LEVEL AND REDUCTION OF
TRANSFUSION REQUIREMENT IN FOUR PATIENTS AFFECTED BY
MYELODYSPLASTIC SYNDROMES AND PRIMARY MYELOFIBROSIS
RECEIVING DEFERASIROX TREATMENT
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A. Rotolo,' D. Gioia,” A. Roetto,' E. Bracco,' A. Levis,> C.
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"University of Turin, TURIN; *Hematology Institute, ALESSANDRIA; *Vita
Salute S.Raffaele, UNIVERSITY AND IRCC OF MILAN, Italy

Background. Transfusional iron overload is a frequent problem that
clinicians have to face during treatment of patients affected by both
myelodysplastic syndromes (MDS) and primary myelofibrosis (PMF). As
a matter of fact, patients affected by low risk MDS or PMF have a rela-
tively long term survival and develop, during the progression of disease,
a transfusion requirement . That is why an iron overload and second-
ary hemosiderosis leading to a multi-organ failure frequently occurs. In
order to avoid this complication, patients are now quite routinary treat-
ed with iron chelation (ICT), mainly due to the availabilty of oral chela-
tors like Deferasirox. It has been recently reported that chelation thera-
py can reduced transfusion requirement and improve haemoglobin (Hb)
levels in patients affected by MDS and PME Aims. Aims of our study
were to evaluate the effects of ICT with the oral iron chelator
Deferasirox on Hb level improvement and transfusion reduction in a
population of MDS and PMF patients with transfusional iron overload.
Methods. We retrospectively analized a population of 10 patients affect-
ed (7 MDS and 3 PMF) presenting with transfusional iron overload. Iron
parameters and hemocromocytometric values were evaluated before
chelation therapy and after one, three, six, and when available nine and
twelve months of ICT. Statistical analysis was performed using the
Mann-Whitney U test to compare continuous variables. A p<0,05 was
considered significant. Results. Three MDS and one PMF patients out of
10 receiving ICT with Deferasirox showed an increase in haemoglobin
level after few months of treatment. The median haemoglobin improve-
ment calculated at the time of the best response was 2 g/dL (0,5 g/dL).
Two MDS patients reached within three and nine months a complete
transfusional independence. The mean ferritin level was 4754 mg/L
+1633 (median 4786) before starting chelation therapy. The response
was not correlated with ferritin reduction as in only one case serum fer-
ritin was significantly reduced after three months. In the other cases, sta-
ble levels were maintained by low dosage of the drug .There were no
statistically significant differences between the responders and non
responders groups in terms of age, mean ferritin and Hb level before
starting ICT, ferritin reduction during treatment and deferasirox daily
dosage. None of the patients receiving chelation therapy for transfu-
sional iron overload affected by thalassemia major or intermedia shows
a comparable response in terms of hemoglobin level improvement. Sum-
mary and Conclusions. Here we describe four cases (three patients affect-
ed by MDS and one by PMF) in which iron chelation therapy with
Deferasirox results into a significant improvement of the Hb levels and,
in two cases, also into a complete transfusion independence. This almost
unexpected effect of iron chelation treatment can be observed within
few months and even with a very low drug dosage. Our observations
confirm what already described sporadically and requires further inves-
tigations in order to better understand this peculiar Deferasirox’s activ-
ity not observed during treatment with other iron chelators.
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P53 MUTATIONS IN A LARGE COHORT OF CLL PATIENTS WITH 17P
DELETION: DETAILED ANALYSIS OF MUTATION PROFILE, ALTERNATIVE
MECHANISMS OF INACTIVATION, CLONE SIZE AND CLONAL
EVOLUTION
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Background. The prognosis of CLL with 17p deletion is very poor.
While it is generally accepted that inactivation of p53 (by mutation)
underlies regractoriness of CLL with 17p deletion, no study has analysed
a large cohort of CLL patients with 17p deletion with respect to TP53
mutations and investigated other mechanisms of p53 inactivation. Meth-
ods. In order to assess the incidence of TP53 mutations in CLL with 17p
deletion we studied TP53 mutations in a large cohort (n=94 patients) of
these patients. We used DHPLC to screen for TP53 mutations (Exons 2-
11). Aberrant DHPLC profiles lead to sequencing of the respective exons.
A sub-group of cases were also studied with an array based p53 muta-
tion platform to confirm the absence of mutations. In addition, detailed
genetic studies (VH-mutation status, ZAP70, FISH) were available for the
patients. Results. We found mutations in the protein coding region of
p53in71 of 94 CLL patients (76 %) with 17p deletion. In the vast major-
ity of the cases the clone size (mutated) correlated very closely with the
FISH results. Only few cases had more than one mutation (2/73). The
majority of mutations were located in the DNA binding domain of p53.
While we found no mutations in exons 2, 3, 10 and 11, 88% of the muta-
tions were located in exon 5 to 8. As further evidence that mutations may
also be observed in cases with 17p deletion in a sub-clone, we also
observed mutations in cases with less than 20% of cells carrying the
17p deletion. The analysis of follow-up samples in a number of these cas-
es with low grade 17p-deletion showed definite evidence for the selec-
tion of the p53 deficient clone (mutation and deletion). Importantly, the
mutation occurred prior to exposure to chemotherapy. In spite of this
clear evidence for a classical tumor suppressor mechanism underlying the
resistance to chemotherapy in cases with 17p deletion, there remain cas-
es where no mutation in the exons of TP53 can be detected by DHPLC,
direct sequencing and an array based p53 mutation analysis, suggesting
that in these cases alternative mechanisms lead to inactivation of pd3.
These mechanisms (e.g. alternative splicing, downregulation, function-
al defect) are currently under investigation (p21/p53 FACS, mRNA analy-
sis). Conclusions. The current study supports the role of p53 inactivation
(by mutation) underlying the chemo-resistance of CLL with 17p deletion.
The extend of mutations of the remaining allele and the demonstration
of coexisting mutations even in cases with deletions in only the minor-
ity of cells suggests that p53 is the main biological target of 17p deletion
and its clinical consequence.

Molecular ~ Systems,
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GENOME-WIDE DNA ANALYSIS IDENTIFIES RECURRENT IMBALANCES
PREDICTING OUTCOME IN CHRONIC LYMPHOCYTIC LEUKEMIA WITH
17P DELETION
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Background. Deletion of 17p(p53) identifies a rare subset of chronic
lymphocytic leukemia (17p- CLL) with aggressive behavior. However,
not all 17p- CLL behave poorly, and intrinsic mechanisms of dismal prog-
nosis cannot simply be recapitulated by the genes deleted at the 17p
locus. At present, chromosomal imbalances within the most aggressive
17p- CLL subset have not yet been defined. Genome-wide DNA analy-
sis of copy number (CN) changes and loss of heterozygosity (LOH) is a
new tool that can profile common recurrent chromosomal changes of
pathogenetic significance in cancer. Aims. We aimed at identifying the
recurrent genotype regulating tumor behavior of 17p- CLL by using very
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high-density SNP arrays. Methods Genome-wide DNA-profiling was per-
formed in 18 patients with 17p- CLL (17p13.1 deletion in more than
60% nuclei) by means of the Human Mapping 250K-Nspl arrays
(Affymetrix, Santa Clara, CA, USA). Diagnosis and patients’ manage-
ment was performed according to 1996-NCI guidelines. Samples were
collected at diagnosis and investigated for CD38 and ZAP-70 expres-
sion, mutational status of IGHV- and TP53-genes, and 13g-, 12+, 11g-
and 17p- aberrations. Time from diagnosis to first treatment ) and
overall survival (OS) were chosen as indicators of clinical behavior.
Results. All cases had multiple DNA imbalances with a median of 7 gains
(range 2-11) and 10 losses (range 2-21) larger than 1Mb. Imbalances
appeared more frequent in 17p- CLL than in unselected CLL. Concor-
dance rate between FISH and SNP-arrays was >98%. Deletions of
13q14.3 locus occurred in 9/18 (50%) cases. The remaining most com-
mon deletions affected several loci on 8p (8p12, 8p21.1-p23.1, 8p23.1-
p23.3), and the 9q21.33-q22.2 region. The most frequent gains targeted
chromosome arms 2p (2p14-p16.1, 2p22.3-pter), 3q (3q24-q29), 8q
(8g23.3-qter, 8q24.13-q24.1, 8q24.3), and 17q (17q21.2-q21.82, 17¢21.32-
q22). Losses at the 8p or 17p13 loci were associated with concomitant
gains of 8q or 17q arms in 4/5 8p- or 4/18 17p- CLL, respectively, sug-
gesting the presence of i(8q) or i(17q) isochromosomes. Among all alter-
ations identified in 17p- CLL, 8p-loss (containing TRAIL-R1/2 genes)
and 2p16.1-p14 gain (containing REL and BCL11a genes) appeared most
interesting. In fact, 8p loss and 2p16.1-p14 gain also predicted significant
shorter time from diagnosis to treatment (8p-loss) and overall survival
(8p loss and 2p16.1-p14 gain, p<0.05). SNP analysis also detected a high
frequency of LOH. Six patients displayed one or more copy-neutral LOH
regions longer than 5 Mb, suggesting uniparental disomy. Three of these
regions (3p12.2-p12.1, 4g25-g8.1, 6q23.3-q25.1) had been previously
reported in CLL. Summary and Conclusions. The frequency of CN changes
points to a highly unstable genome in 17p- CLL. The remarkable signif-
icant association of 8p loss and 2p14 gain with prognosis even in this
small cohort claims for the role of specitic genes other than TP53 in con-
trolling tumor behavior and activity within the 17p- CLL category.
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HIGH-RESOLUTION SNP-ARRAY PROFILING OF CHRONIC
LYMPHOCYTIC LEUKEMIA
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Background. Genomic aberrations are important prognostic factors in
chronic lymphocytic leukemia (CLL) (Déhner et al., NEJM, Dec. 2000).
With the development of SNP arrays a new screening method for
genomic aberrations is available. Compared to matrix-comparative-
genomic-hybridization (matrix-CGH) and chromosome banding, not
only a higher resolution but also a detection of uniparental disomies
(UPD) as copy number neutral losses of heterozygocity can be achieved.
Material and Methods. The Affymetrix® 500k SNP array-set was used on
samples of 30 CLL patients. Mononuclear cells were separated for CD19
by immunomagnetic beads. The CD19 negative fraction was used as
intraindividual reference. DNA was hybridized to the Affymetrix® 500k
Array Set and data analysed by the Copy Number Analyser for Gene
Chip® (CNAG). FISH analysis (11q, 12, 13q, 14q,17p) was performed on
all patients. Matrix - CGH using a 2.8k array was performed on 28
patients. Results. SNP array analysis showed genomic aberrations in 80%
of all patients. Patients belonging to a good prognostic group defined by
normal karyotype or del(13q) single had additional aberrations only at
a rare frequency (4 in 18 patients). However patients with a del(17p)
showed large genomic complexity with 14 additional aberrations in 4
patients. With respect to common recurrent aberrations, del(13q) was
seen in 56.7 %, biallelic deletion of the critical region 13q14.2-q14.3 in
13.3%, del(11q) in 16.7 %, trisomy 12 as well as del(17p) in 13.3% and
del(6q) was seen in 3.3% of all patients enrolled. All results from FISH
analysis could be confirmed in SNP arrays. This also applied to the detec-
tion of small subclones down to a clone size of 20% aberrant cells. As
compared to FISH, 19 additional copy number polymorphisms were
detected in 10 patients. In comparison to matrix-CGH, SNP arrays
revealed 5 additional copy number changes in 5 out of 28 patients. Alto-
gether 14 UPDs could be detected in 6 patients but failed to be tumor
specific except of one copy number neutral loss of heterozygocity (LOH)
on chromosome 12. Discussion. SNP array analysis is a reliable diagnos-
tic tool to detect genomic aberration in CLL since all aberrations dis-
played in FISH and matrix-CGH were also detectable by SNP arrays.
With respect to FISH analysis, additional aberrations were detected in
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33.3% and with respect to matrix-CGH in 17.9% of all patients. The
high resolution of SNP arrays not only allows to better define break-
points but also to detect smaller affected regions. New analysis soft-
wares, validation experiments and larger numbers of patients are nec-
essary to search for new recurrent aberrant regions. Intraindividual ref-
erence samples are necessary to rule out germline copy number poly-
morphisms and germline UPDs.
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COMMON HERPESVIRUSES AND CHRONIC LYMPHOCYTIC LEUKEMIA:
MOLECULAR EVIDENCE FOR A POTENTIAL LINK WITH A SUBSET OF
PATIENTS EXPRESSING STEREOTYPED IGHV4-34 B CELL RECEPTORS
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The CLL immunoglobulin repertoire is biased and uniquely charac-
terized by the existence of subsets of cases expressing stereotyped B
cell receptors (BCRs), suggesting recognition of a putative common -
though still unknown- antigen. A major BCR stereotype in CLL is shared
by IgG-switched cases utilizing the IGHV4-34 gene. The IGHV4-34 gene
is inherently autoreactive and yet very frequent in normal B cells; how-
ever, IGHV4-34 antibody secretion is minimal in healthy individuals,
suggesting an anergic status of IGHV4-34 cells. All syndromes with
increased IGHV4-34 Abs appear to be associated with B cell prolifera-
tion and B cell lymphotropic viruses, particularly EBV and CMV. Along
these lines, in the present study we explored possible links between
persistent activation by EBV and CMV and development of CLL cases
expressing the IGHV4-34 gene. The study group included 80 CLL cas-
es which utilized 24 different IGHV genes, with an intentional bias for
the IGHV4-34 gene (23/80 cases). Following the 98% identity cut-off val-
ue, 61/80 cases (76.25%) were defined as mutated, whereas the remain-
der (19/80 sequences, 23.75%) had unmutated IGHV genes. A median of
3 (2-9) peripheral blood samples per case (overall 280 samples) were
tested overtime by Real-Time PCR for the presence of CMV/EBV DNA.
The threshold value was based on estimations for viral load correspon-
ding to active (as opposed to latent) infection. Cases were considered as
CMV/EBV positive only if two or more samples from different time-
points exceeded the real-time PCR threshold. Based on Real-Time PCR
results, CLL cases were assigned to three distinct subgroups: i) group A:
50/80 double negative cases; ii) group B: 21/80 single positive cases (EBV-
positive or CMV-positive); iii) group C: 9/80 double positive cases
(EBV/CMV-positive). Striking differences with regard to IGHV reper-
toire were observed between the three subgroups. In particular, the dou-
ble negative group was characterized by diverse IGHV gene usage (21
different IGHV genes) and a low frequency of the IGHV4-34 gene (5/50
cases; 10%). In contrast, the single positive group utilized 12 different
IGHV genes, with a bias for IGHV4-34 (9/21 cases; 42.8%). Finally, all
nine double positive cases utilized the IGHV4-34 gene. Remarkably, 7/9
double positive IGHV4-34 cases expressed the major BCR stereotype as
described above. Double (EBV/CMV) positive cases with stereotyped
IGHV4-34 BCRs also shared unique molecular and clinical features in
that they were uniformly negative for CD38 and ZAP-70, had a young
age at diagnosis and followed a strikingly indolent disease, indicating
diminished responsiveness towards a selecting antigenic element. Based
on these findings, we hypothesize that persistence of common her-
pesviruses could activate CLL progenitors expressing distinctive [IGHV4-
34 BCRs, promoting survival, expansion and, eventually, malignant
transformation.
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THE RECEPTOR FOR HYALURONIC ACID MEDIATED MOTILITY
(RHAMM): CHARACTERIZATION OF AN IMMUNOTHERAPEUTICAL
TARGET WHICH IS ASSOCIATED WITH PROLIFERATION AND SHOWS
PROGNOSTIC VALUE IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA
(B-CLL) PATIENTS
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Background. Differential expression of molecules in chronic lympho-
cytic leukemia (CLL) patients might define prognostic markers and suit-
able targets for immunotherapy. Elevated levels of CD44, which is
another hyaluronic acid receptor, was characterized in B-CLL as nega-
tive prognostic marker and correlated with the proliferative potential of
CLL. Aims. We characterized RHAMM expression in CLL patients. Since
the expression of immunogenic TAA might influence the clinical out-
come by eliciting an immune response, we further characterized the
expression of RHAMM-specific T cells in B-CLL patients. Patients and
methods. Expression of the tumor-associated antigen (TAA) RHAMM as
well as RHAMM-exon4 splice variant was assessed in series of 64 CLL
patients. Immunohistochemisty-staining was performed for RHAMM,
Ki-67 and CD40L in lymph nodes of CLL patients. Functional studies
included CD40L stimulation, mixed lymphocyte cell culture with pep-
tide, Cr release and ELISPOT assays. T regulatory cells were identified
as CD4'CD25"FOXP3" (Treg) by flow cytometry. Results. Increased
RHAMM/TBP ratio was noted in advanced stages of the disease (0.006
in stage A, 0.03 in B and 0.05 in stage C according to Binet classification).
gRT-PCR revealed higher RHAMM/TBP ratio in patients with unmutat-
ed IgVH status compared with mutated CLL cases (0.03 vs 0.0095,
»=0.003). High expression of RHAMM was observed in a patient with
del(17p) RHAMM/TBP ratio=0.077) when compared to a median
RHAMM/TBP ratio of 0.0037 in patients with a normal karyotype. CLL
cases with a higher RHAMM expression showed a significantly short-
er median treatment-free survival (TFS) (14 vs 48.6 months, p=0.0028).
In a bivariate analysis, patients with mutated IgV(H) and low RHAMM
expression showed a longer TES compared to IgV(H) unmutated cases
with a high RHAMM expression (57.3 vs 8.9 months, p<0.0001).
Immunohistochemisty-staining revealed that regions with a high
RHAMM expression also stain positive for Ki-67 and CD40L. Corre-
spondingly, in a functional in-vitro assay, enhanced expression of
RHAMM was observed in CLL cells after stimulation with CD40L.
These results suggest that RHAMM might be and indicator of prolifer-
ation capacity of CLL cells, which are induced to proliferate by CD40L
in lymph nodes. The cytotoxic potential of RHAMM-specific T cells
was shown to lyse both cells loaded with a RHAMM-derived epitope
and CLL cells expressing RHAMM. We further speculated whether the
RHAMM expression is associated with naturally occurring RHAMM-
reactive T cells. Unexpectedly, the frequency of these T cells did corre-
late neither with the RHAMM expression nor with the mutational sta-
tus nor with the stage of disease. However, patients with higher num-
bers of RHAMM-specific T cells tended to a have longer TFS when com-
pared to those with limited numbers of RHAMM-specific T cells (24 vs
8 months, p=0.3). Therefore, it is possible that T cells specific for the
CLL-specific TAA RHAMM have a protective effect. The protective
immune effect of RHAMM-specific T cells might be hindered by an
excess of Treg in patients with B-CLL when compared to healthy vol-
unteers (HV) (n=18 vs n=10). Median Treg % among CD4' T cells was
11.17% in CLL vs 1.87% in HV (¢<0.0001). The inverse correlation of
R3 specific CD8+ T cells and Treg was noted (12=-0.59, p=0.3). Conclu-
sions. RHAMM expression appears to be of prognostic value and might
reflect the proliferate capacity of CLL cells. Our results suggest that
RHAMM represents an interesting target for immunotherapy since
RHAMM specific T-cell responses have a protective effect resulting in
longer TES and RHAMM-specific T cells might directly lyse CLL cells.
In CLL, RHAMM-specific T-cell response might be abrogated by an
excess of Tregs.
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Background. CD38 is a powerful negative prognostic marker for
patients with chronic lymphocytic leukemia (CLL), and has been report-
ed to mediate interactions between CLL cells and the microenviron-
ment, providing proliferation and survival signals for the neoplastic com-
ponent. Aims. Moving from gene expression profiling studies (GEP) com-
paring CLL cases with different CD38 expression levels, we focused on
genes allegedly involved in mechanisms regulating interactions between
CLL cells and tumor microenvironment. Methods. For GEP studies, we
selected purified cells from 12 CD38pos (CD38>30%) and 32 CD38neg
(CD38<10%) CLLs. Functional and validation experiments were per-
formed by utilizing flow cytometry, real-time quantitative PCR (RTQ-
PCR), ELISA and immunohistochemistry (IHC). Results. (i) GEP allowed
the identification of 132 differentially expressed genes (44 down-regu-
lated and 88 up-regulated in CD38pos cases). Genes up-regulated in
CD38pos cases included the C-C chemokines CCL3 (median-log differ-
ence, MLD=1.46) and CCL4 (MLD=1.36), whose over-expression was
confirmed by RTQ-PCR in selected CLL (12 cases), and the integrin
CD49d (MLD=1.14), that is known to correlate with CD38 protein
expression in CLL (Zucchetto et al. Leukemia, 2006). i) In order to evalu-
ate whether CD38 triggering affects the production of CCL3 and CCL4
by CLL, leukemic cells from selected cases of CD38pos CLL (10 cases)
were cultured for 14 and 24 hours (t14 and t24) in the presence of either
the agonist anti-CD38 monoclonal antibody (mAb) IB4 or the non-ago-
nistic anti-CD38 mAb IB6 as control. RTQ-PCR experiments clearly
demonstrated higher levels for both CCL3 and CCL4 transcripts after 14
hours of CD38 engagement as compared to the control condition (t14
mean CCL3 fold increase=18, p=0.041; t14 mean CCL4 fold
increase=13.8, p=0.005). Similarly, ELISA experiments performed on
supernatants, showed a significant CCL3 and CCL4 enrichment after 24
hours of CD38 engagement (t24 mean CCL3 protein levels=0.9 ng/mL,
mean fold increase=14, p=0.003; t24 mean CCL4 protein levels=1.7
ng/ml, mean fold increase=49, p=0.01). Consistently, CCL3 was detect-
ed by THC in neoplastic cells from bone marrow biopsies (BMBs) of
CD38pos but not CD38neg CLL. iii) immunophenotypic analysis of
peripheral blood samples from CLL cases showed detectable levels of
CCL3 and CCL4 receptors (CCR1 and CCR5) in monocytes as well as
in cultured macrophages, which may therefore act as target cells for
CCL3 and CCL4 released by CD38pos CLL cells. Consistently, high
number of infiltrating CD68pos macrophages were found in BMBs of
CD38pos but not of CD38neg CLLs. In parallel experiments, conditioned
media (CM) from CCL3-stimulated macrophage cultures were collect-
ed; these CM were able to induce expression of the CD49d-ligand
VCAM in human umbilical vein endothelial cells (HUVEC). According
to preliminary ELISA experiments, TNFalpha was shown to be among
the cytokines involved in VCAM up-regulation in HUVEC. Again, IHC
analysis of CLL BMBs showed a meshwork of VCAM-1-positive cells in
the context of lymphoid infiltrates of CD38pos but not of CD38neg cas-
es. Conclusion. Altogether, these results identify molecules involved in a
functional cross-talk between CD38/CD49d-expressing CLL and cells of
the tumor microenvironment. This interplay may eventually affect sur-
vival and recirculation of tumor cells via the CD49d/VCAM pair.
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Background. Subsets of B-cell chronic lymphocytic leukemia (CLL) car-
rying a stereotyped B-cell receptor (BCR) have been reported among cas-
es expressing mutated (M) and unmutated (UM) IGHV genes. Aims. To
correlate the presence/absence of stereotyped BCR, or the expression of
particular IGH genes with disease progression or the presence of known
prognosticators. Methods. A HCDR3-driven clustering was performed
by sequence alignment using the ClustalX(1.83) program. HCDR3 amino
acid sequences (n=1426; Kabat criteria) were obtained from 1398 unse-
lected CLL patients. Clusters with homologous HCDR3 were selected
for having a mean alignment score of at least 60/100. Time to treatment
intervals (TTT) were available for 653 cases. Other availlable clinical
parameters were Rai staging (n=654), CD38 (n=661), ZAP-70 (n=518),
CD49d (n=501), and karyotype abnormalities evaluated by FISH
(n=428). Results. We identified 71 clusters with homologous HCDRS3,
utilizing either identical or different IGHV genes. The 32/71 clusters
with at least 3 cases/cluster (confirmedclusters) comprised 247 CLL
(17.3%, UM/M=166/81). Seventeen/32 clusters were UM clusters
(UM/M=153/3), 14/32 clusters were M clusters(UM/M=3/56) and a sin-
gle cluster (expressing IGHV3-21 gene) was considered a mixed one
(UM/M=10/22). Sixteen/32 clusters were common to other CLL datasets
whereas 16 were novel clusters. UM clusters were significantly more rep-
resented in common (UM/M clusters=16/3) than in novel (UM/M clus-
ters=5/11) clusters (»=0.018). By comparing molecular features with clin-
ical parameters, the following findings emerged: i) Patients belonging to
the IGHV3-21 cluster, expressing homologous HCDR3 always associat-
ed with IGLV3-21 gene, had TTT similar to UM cases and shorter than
M CLL (p<0.001). Conversely, IGHV3-21 CLL with heterologous
HCDRS, rarely expressing [GLV3-21 gene, had TTT closely dependent
on their UM/M IGHV mutational status, as in the whole CLL series
(»=0.036). Consistently, in M cases belonging to the IGHV3-21 cluster,
TTT intervals were shorter than in IGHV3-21 M cases expressing het-
erologous HCDR3 (p=0.048). In agreement with these observations,
IGHV3-21 CLL with homologous HCDR3 more frequently expressed
unfavourable prognosticators than IGHV3-21 CLL with heterologous
HCDR3 (p=0.002). ii) An UM cluster expressing genes from the IGHV1
family other than IGHV1-69 comprised 30 cases (UM/M=29/1), all but
one expressing the IGKV1-39 gene. The prognosis of these patients was
poor either if compared to all UM/M remaining cases (#<0.001), or to all
the UM/M cases expressing the same IGHV genes but not included in
clusters (p=0.009). The presence of unfavourable prognosticators was
significantly higher in CLL from this cluster than in their heterologous
counterparts (p=0.009). (iii) CLL expressing the IGHV3-23 gene
(UM/M=25/109) virtually never belonged to clusters (4/134 cases in clus-
ters); TTT in IGHV3-23 M CLL was significantly shorter than in all
remaining M CLL (p=0.019), or in the M CLL subset expressing other
IGHVS family genes (p=0.021). Multivariate Cox proportional hazard
analyses on 174 cases (109 cases if circumscribed to the IGHV3 family),
selected Rai staging (¢=0.0025), FISH (¢=0.0025) and IGHV3-23 (»=0.013)
as independent biologic prognosticators for M CLL. Conclusion: Novel
molecular and clinical features were provided for CLL subsets express-
ing or not stereotyped BCR.
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HOW DOES MBL RELATE TO CLL PATHOGENESIS? A PERSPECTIVE
FROM THE IMMUNOGLOBULIN GENE REPERTOIRE ANALYSIS
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R. Massacane,’ K. Stamatopoulos,’ E. Caligaris-Cappio’
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Background. The presence of Monoclonal B Lymphocytes circulating
in the blood of otherwise healthy individuals is named Monoclonal B
Lymphocytosis (MBL). In the majority of cases, MBL cells show a phe-
notype (CD5*, CD20*, IgM"*) that is virtually identical to that of chron-
ic lymphocytic leukemia (CLL) cells. This resemblance suggests the idea
of MBL as a precursor state of CLL, resembling the relationship between
MGUS and Multiple Myeloma. On the one hand, this hypothesis
appears to be well grounded as MBL is constantly monoclonal, is more
frequent among relatives of CLL patients and affects mainly the elderly
male individuals, as it occurs in CLL. On the other hand, this specula-
tion seems rather simplistic since MBL is at least 100 times more fre-
quent than CLL and the progressive restriction of the immune repertoire,
including the appearance of monoclonality, is known to be part of the
physiological senescence process of the normal immune system. Aims.
We aimed at defining at molecular level whether an association between
CLL and MBL existed, that might support the idea of MBL as precursor
of CLL. Methods. The blood of 1725 healthy individuals >18 years of age
was studied, after informed consent, by flow-cytometric analysis for
the presence of MBL. In the positive cases, we amplified by PCR and
direct sequenced the Immunoglobulin (IG)HV-D-] rearrangements
expressed by 47 MBL cases which were then analyzed on the IMGT
database and aligned to a comprehensive panel of IG sequences from
CLL cases. Results. Eighty-nine MBL cases (5.2% of the total population)
showed a CLL-like phenotype and were subjected to IG gene rearrange-
ment analysis. Sequence analysis of the rearrangements showed a pre-
dominance of IGHV3 genes usage, followed by IGHV4 subgroup genes,
resembling the normal repertoire. Around 80% of MBL cases expressed
mutated IGHV genes and frequently used the IGHV4-59/61 gene which
is rare in CLL, while the most common CLL-related IGHV genes
(IGHV1-69 and IGHV4-34) were absent in MBL repertoire. Less than 7 %
MBL expressed HCDR3 sequences similar to those identified in CLL
(stereotyped receptors), that are present in >25% of the cases. Conclusions.
Our results show that the Immunoglobulin repertoire in MBL is overall
different, in terms of IGHV gene usage and gene family preference, from
that of CLL. Some MBL cases may express CLL-related stereotyped
HCDRS sequences, though at a frequency definitely lower than the one
expected in CLL (>25%). Taken together, our results strongly suggest
that MBL cells do not represent a pre-leukemic condition in all cases.
That notwithstanding, the presence of 2 of these CLL-biased receptors
does suggest that the potential to become a CLL is present within MBL
cells, though at a low frequency, and this is not determined by the sim-
ple fact of showing a typical phenotype or being monoclonal, but is
rather linked to the specific BCR expressed by each MBL case, which
likely provides a different capacity to respond to distinct (antigenic) sig-
nals. A detailed molecular analysis of individual MBL may help to iden-
tify those few cases that necessitate a continuous clinical monitoring to
anticipate disease progression.

0072

HS1 PROTEIN REVEALS ITS ROLE IN NORMAL AND LEUKEMIC B
CELLS MIGRATION
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Background. In Chronic Lymphocytic Leukemia (CLL) the relation-
ships between cell proliferation and accumulation within lymphoid
organs are unclear, as are the rules that control CLL cell migration and
re-circulation between peripheral blood and the lymphoid tissues. Giv-
en the role played by the cytoskeleton in controlling cell shape and
motility, it becomes central to investigate the cytoskeleton organization
of CLL cells. The organization of actin-containing microfilaments and
vimentin-containing intermediate filaments in CLL reveals that adhesion
structures are present and that the in vitro adhesion capacity is marked.
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Previous studies from our group demonstrated that Hematopoietic cell
specific Lyn substrate 1 (HS1), a molecule pivotal in the signal transduc-
tion triggered by the stimulation through antigen receptor, is a putative
prognostic marker in CLL. HS1 function in normal and leukemic B cells
was unknown though , based on the sequence of the molecule, an actin-
binding activity could be hypothesized, as well as a potential role in
cytoskeleton organization. Aims. Based on these evidences, we aimed at
determining the currently unknown specific role of HS1 in normal and
leukemic B cells focusing on a potential role in controlling and regulat-
ing cytoskeleton structure, cell shape and movements. Methods. By
immunoprecipitation experiments, confocal microscopy and mass spec-
trometry analysis of the co-immunoprecipitated bands, we have inves-
tigated HS1 interactions in CLL and normal B cells. To study its function,
we silenced HS1 expression in a CLL cell line (MEC1) using an RNA
Interference approach, and we utilized B lymphocytes from HS1 Knock-
Out mice. Both cell types were then studied for their migration capaci-
ty in in vitro and in vivo assays. Results. We demonstrate that HS1 inter-
acts with distinct cytoskeleton adapters, namely HIP-55 and, unexpect-
edly, Cortactin, which was not known to be present in lymphoid cells,
being considered an epithelial-specific molecule. Further we show that
HIP-55 interacts also with ZAP70, a protein kinase with a prognostic sig-
nificance in CLL. Finally we provide evidence that both leukemic and
normal B lymphocytes, when lacking HS1 expression, are severely
impaired in their spontaneous migration capacity. Conclusions. HS1 inter-
acts with several cytoskeleton adapters and components, likely partici-
pating in the regulation of cytoskeleton in B-lymphocytes. Specifically,
the fact that HS1 complexes with HIP-55, Cortactin and ZAP-70 suggests
that it may be involved in coupling antigen receptor induced signaling
with cytoskeleton regulation in both normal and leukemic B cells. This
might indicate a role in controlling shape and movement in B lympho-
cytes following activation. The impairment in B lymphocyte sponta-
neous migration in the absence of HS1, suggests that this molecule might
be relevant in the regulation of CLL cells migration and homing into the
lymphoid tissues and may represent a novel target for pharmacological
intervention in leukemia.
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CLL TRANSFORMING TO RICHTER'S SYNDROME CARRY STEROTYPED
HCDR3S AT VERY HIGH FREQUENCY (>50%) AND DISPLAY BIASED
USAGE OF HOMOLOGOUS IGHV4-39 GENES
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Background. The prognostic value of specific IGHV gene usage is a
well recognized feature of CLL. Usage of IGHV4-39 at CLL diagnosis
appears to be an independent risk factor of transformation to Richter
Syndrome (RS) in multivariate analysis (Rossi, Br | Haematol 2008, in
press). The potential relevance of specific IGHV gene usage in RS trans-
formation may be further supported by the identification of stereotyped
B-cell receptors in RS. Ajms. To investigate HCDR3 clustering in CLL
transformed to RS. Methods. The study was based on 57 CLL trans-
formed to RS. A consecutive series of 223 CLL was utilized as internal
control group. Analysis of IGHVD] sequences was based on the Inter-
national ImMunoGeneTics resource IMGT®, hup:\\imgt.cines.fr). Clus-
ter analysis was performed with a blind approach using the multiple
sequence alignment ClustalX (1.83) software. HCDR3s of CLL trans-
formed to RS and HCDR3s of CLL belonging to the internal control
group were aligned to HCDR3s of 2984 CLL from our collaborative mul-
ticentric database (Bomben, Blood 2007;110:9094) and from a previously
reported database (Murray, Blood 2008;111:2083-90). Cluster nomencla-
ture was according to Stamatopoulos (Blood 2007;109:259-70) and Mur-
ray (Blood 2008;111:2083-90). Results. Cluster analysis revealed that
32/57 (66.1%) CLL transformed to RS carried stereotyped HCDRS3s.
Prevalence of stereotyped HCDR3s was significantly higher in CLL
transformed to RS than in CLL of the internal control group consider-
ing: i) all cases (RS: 82/57, 56.1% vs CLL: 52/223, 22.3%; p<0.001); ii)



IGHV unmutated cases (RS: 24/39, 61.5% vs CLL: 30/78, 38.4%; p=.018);
and iii) IGHV mutated cases (RS: 8/18, 44.4% vs CLL: 22/145, 15.1%;
p=.000). In addition, the prevalence of stereotyped HCDR3s in CLL
transformed to RS was significantly higher than in CLL from the two
databases investigated (Murray, Blood 2008;111:2083-90; Bomben, Blood
2007;110:909a) when the analysis was conducted: i) for all cases
(p=1.2x10"° and p=7.7%’, respectively); ii) for IGHV unmutated cases
(»=0.008 and p=8.2x10", respectively); and iii) for IGHV mutated cases
(p=6.3x10" and 4.5x10", respectively). Analysis of IGHVD] revealed that
CLL transformed to RS displayed a biased usage of IGHV4-39 (8/57;
14.0%) when compared to the consecutive CLL series used as internal
control group (8/223, 3.6 %) (#=0.002). The biased usage of IGHV4-39 in
CLL transformed to RS was also confirmed when CLL from the two
databases were used for comparison (Murray database: IGHV4-39
96/1967, 4.8%, p=0.002; Bomben database: IGHV4-39: 55/1426, 3.8%,
p=1.6x10"). IGHV4-39 CLL transformed to RS entered a cluster in 7/8
cases (87.5%). According to the nomenclature by Stamatopoulos and
Murray, five cases belonged to subset 8, and 1 case to subsets 10 and 33
each. IGHV4-39 CLL transformed to RS entered a cluster more frequent-
ly than CLL from the databases (Murray database: 31/96, 32.2%, p=.003;
Bomben database: IGHV4-39: 19/55, 34.5%, p=0.007). Conclusions. The
implications of these data are twofold. First, occurrence of stereotyped
HCDRSs is a frequent feature of CLL that transform to RS, potentially
suggesting an important contribution of antigen stimulation in driving
CLL transformation to aggressive lymphoma. Second, these data expand
the notion that IGHV4-39 preferentially associates with RS. The patho-
genetic relevance of IGHV4-39 in RS transformation is further support-
ed by evidence of stereotyped B-cell receptors in the overwhelming
majority of RS cases utilizing IGHV4-39.
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THE METABOLISM OF MEVALONATE AS A SIGNALING PATHWAY
INFLUENCING TUMOR-HOST INTERACTIONS AND DISEASE
PROGRESSION IN CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)
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Background. The mevalonate (Mev) pathway is essential for the post-
translational modification of proteins involved in cell growth and differ-
entiation. It also generates intermediate metabolites that are specifical-
ly recognized by the V92 yd T-cell subset. V2 T cells play an important
role in immune responses against tumor cells. They represent less than
5% of peripheral blood lymphocytes but can be efficiently expanded in
vitro upon exposure to Zoledronic acid (Zol). Aims. The aim of this work
was to evaluate whether the Mev pathway might be regarded as a sig-
naling pathway influencing tumor-host interactions in CLL. Methods.
Sixtyseven previously untreated CLL patients were evaluated for in vit-
ro V2 T cells expansion upon stimulation with Zol + interleukin-2 (IL-
2). The IgVH mutational status was analyzed by cDNA PCR amplifica-
tion and sequencing. The level of activity of the Mev pathway was deter-
mined by 1) the analysis of gene expression profile (GEP) data 2) the bio-
chemical quantification of the intermediate metabolite Isopentenyl piro-
phosphate (IPP). yd T cells subset distribution and natural killer receptors
(NKRs) profile were evaluated by multicolor flowcytometry. Resuls.
Based on the i1 vitro V32 proliferative response to Zol+IL2, 60% of CLL
patients were defined as responders (R) and 30% as non-responsders
(NR). Interestingly, our data have shown a strict and significant correla-
tion among the Vdelta2 proliferative response to Zol + IL-2 and the IgVH
mutational status of the leukemic cell. Indeed, 100% of R patients were
mutated (M), whereas 70% of NR patients were unmutated (UM). To
gain further insight into this association, we evaluated the activity of the
Mev pathway in tumor cells of M and UM patients. Both the GEP data
and the biochemical analysis have shown a significantly higher activity
of the Mev pathway in UM CLL cells. The higher amount of IPP pro-
duced by UM CLL cells most likely determines a chronic stimulation of
Vo2 T cells in vivo. Indeed, a predominance of effector memory and ter-
minally differentiated effector memory (TEMRA) V82 T cells expressing
the inhibitory NKR ILT2 was observed in NR patients. The expression
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of ILT2 on V&2 T cells was paralleled by high level of expression of the
corresponding ligand HLA-G on CLL cells. HLA-G expression is associ-
ated with an unfavorable outcome in CLL. The association of R/NR sta-
tus with biological markers of disease aggressiveness (i.e., [gVH muta-
tional status and HLA-G expression) prompted us to determine whether
R/NR status might associate to other features of disease aggressiveness
and to predict tumor progression in CLL patients. Results from this
analysis showed a significantly higher frequency of poor-risk cytoge-
netic abnormalities and a significantly shorter time to first treatment in
NR as compared to R patients. Conclusions. Based on these data, we pro-
pose that the high rate of activity of the Mev pathway in UM CLL cells
might determine a chronic stimulation of V2 T cells thus leading to
their in vivo differentiation into functionally impaired TEMRA. There-
fore, we have identified a novel mechanism of immune escape which is
at least partially contributing to disease progression in UM CLL.
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THE PROLIFERATIVE RESPONSE TO CPG-ODN STIMULATION PREDICTS
DISEASE PROGRESSION IN B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA
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Baclkground. Chronic lymphocytic leukemia (CLL) B-cells from certain
patients exhibit marked proliferation following stimulation with
unmethylated CpG-oligodeoxynucleotides (CpG-ODN). We observed
that proliferation induced by CpG-ODN occurs primarily in leukemic B-
cells from patients with progressive disease and unmutated immunoglob-
ulin VH genes. Aims. We correlated this proliferative response, IgVH,
CD38, ZAP-70 and cytogenetic abnormalities to progression-free sur-
vival (PES) to detect the prognostic value of a new biological marker.
Methods. The proliferative response to CpG-ODN stimulation was inves-
tigated in 65 CLL patients by analysis of [’H] thymidine incorporation. We
evaluated the proliferative response based on the stimulation index (SI)
(cpmCpG / cpmMedium). A value of SI greater than 3 was considered
indicative of a proliferative response. We also studied IgVH mutational
status, CD38, ZAP-70 and high risk and low risk chromosome alterations
detected by FISH analysis. We performed K test to evaluate the grade of
accordance among CpG-ODN and other biological parameters. Results.
Thirty-nine patients were men and 26 were women. Median age was 65
years. At presentation 49 were Binet stage A, 12 stage B and 4 stage C.
Proliferative response to CpG-ODN stimulation showed 31 proliferating
cases and 34 non-proliferating. About IgVH 33 cases were mutated and
29 unmutated. CD38 was tested in 63 cases; 14 resulted positive. ZAP-
70 was studied in 63 patients; 26 were positive. FISH analysis was per-
formed in 59 patients, 49 patients were low-risk and 10 high risk. The bio-
logical data are shown in Table 1.

Table 1.
Biological lparameters CpG-0DN CpG-ODN
(cut-off) proliferating non-proliferating
IgVH Unmutated 22 (71%) 7 (22%)
(98%) Mutated 9 (29%) 24 (78%)
CD38 Positive 11 (35%) 3(9%)
(30%) Negative 20 (65%) 21 (91%)
Zap 70 Positive 17 (55%) 9 (29%)
(20%) Negative 14 (45%) 23 (71%)
FISH High risk 8 (29%) 2 (7%)
(HR: 11g-; 17p-) Low risk 20 (71%) 29 (93)

(LR: +12; normal; 13q)

Patients from the proliferating subset had a significantly shorter medi-
an PES (44 months vs 87 months, p=0.002). By univariate analysis, the
variables significantly associated with longer PFS were: mutated Ig VH
genes (p=0.001), ZAP-70 expression (=0.009) and proliferative response
to CpG ODN stimulation (p=0.002). By multivariate analysis the only
independent variable associated to longer PES was mutated Ig VH genes
status (HR = 3.553; 95% CI: 1.628-7.751). Kappa test showed the
strongest grade of agreement between proliferative response to CpG
ODN stimulation and IgVH genes mutational status (k=0.47, <0.0001).

We also evaluated PFS according to proliferative response and VH
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gene mutation status. The combination of non-proliferating cases with
mutated VH genes (38.7%) had a significantly longer median PFS (not
reached at 199 months); non-proliferating cases with unmutated VH
genes (11.4%) (60 months); proliferating cases with mutated VH genes
(14.5%) (60 months); proliferating cases with unmutated VH genes
(85.4%) (30 months), (Logrank=15.249; p=0.002; Breslow=14.978;
p=0.002). Summary and Conclusions. Cases with a positive proliferative
response have significantly shorter PES, indicating that the proliferative
capacity of the leukemic cells is an important determinant of the clini-
cal course in CLL. These data confirm that the proliferative response to
CpG-ODN stimulation is strongly correlated with adverse biological
prognostic features, in particular with unmutates I[gVH genes. A new
biological information emerged by combination of IgVH and CpG.
About 35% of patients with CpG non proliferating and IgVH mutated
genes can be considered as super stable patients.
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UDP-GLUCURONOSYLTRANSFERASE 2B17 GENE EXPRESSION
IS A NOVEL MARKER FOR PROGNOSIS IN CHRONIC LYMPHOCYTIC
LEUKEMIA
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Background. UDP-glucuronosyltransferase (UGT) 2B17 glucuronidates
androgens and their metabolites. UGT2B17 shows by far the most dra-
matic difference in gene expression between the Asian and Caucasian
normal populations and is associated with an increased prostate cancer
risk in Caucasians. Interestingly, Asians have a strikingly lower inci-
dence of chronic lymphocytic leukemia (CLL). In previous microarray-
analysis we found that UGT2B17 RNA is differentially expressed
between high and low risk CLL. Aims. i) To evaluate UGT2B17 gene-
expression as prognostic marker for CLL; ii) to determine the genetic
background (UGT2B17 polymorphism) of Caucasian CLL patients.
Methods. i) Real-time PCR results of 136 PBMC-samples of Austrian B-
CLL patients were compared with clinical data and CLL risk factors. In
addition, we analyzed CD19-sorted cells from selected CLL patients
and normal controls. ii) Conventional hot start PCR with 214 DNA sam-
ples of Austrian CLL patients and 449 samples of Austrian age-matched
healthy donors (307 men, 142 women) were compared regarding the dis-
tribution of UGT2B17 gene polymorphism. This polymorphism consists
of deletions encompassing the entire UGT2B17 coding region. (geno-
type: ins/ins, ins/del, or del/del). Results. UGT2B17 gene-expression
ranged from 0 - 264,12 (median: 2,026) compared to normal PBMC (set
as 1). Expression correlated with LPL-expression (p<0,0002), mutation-
al status (p=0,001), CD38-expression (p=0,007), LDH-elevation
(»=0,009), Binet-stages B and C (p=0,013), and 14q aberrations (p=0,044),
and showed inverse correlation with 13q-deletion (»=0,013). Time to
first treatment was significantly shorter in patients with high UGT2B17-
expression (>2,026; p=0,00003) (Figure 1). UGT2B17 levels were up to
3 logs higher in CD19+selected CLL cells compared to CD19 negative
cells. RNA expression was higher in ins/ins compared to ins/del patients,
but was absent in del/del patients.
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Genotype frequencies in 214 CLL-patients were 38,97 % ins/ins (&
35,04%, @ 44,87 %), 49,74% ins/del (3 51,28%, @ 47,44%) and 11,28%
del/del (8 18,68%, ? 7,69%), respectively. Within healthy donors we
found 42,98% ins/ins (3 43,32%, @ 42,25%), 46,33% ins/del (8
45,60%, ? 47,89%) and 10,69% del/del (3 11,07%, ? 9,86%). There
was no significant difference in polymorphism-frequency between CLL-
patients and healthy subjects or gender. Double deleted patients showed
a tendency for longer time to first treatment compared to ins/ins and
ins/del genotypes albeit not statistically significant (p=0,051). Conclu-
sions. UGT2B17 gene-expression is a prognostic marker for CLL patients
and correlates with genotype. No difference in genotype distribution
between CLL patients and controls was found in a Central European
population. Impact of UGT2B17-expression on response to treatment is
currently being investigated.
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ALTERNATIVELY SPLICED TRANSCRIPTS OF ACTIVATION-INDUCED
CYTIDINE DEAMINASE (AID) IN CHRONIC LYMPHOCYTIC LEUKEMIA.
CORRELATION WITH IGHV GENE MUTATIONAL STATUS AND SURFACE
IMMUNOGLOBULIN ISOTYPE EXPRESSION
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AID plays a key role in class switch recombination (CSR) and somat-
ic hypermutation (SHM). Normal B-cells carry three different AID iso-
forms by alternative splicing of AID mRNA. AID1 mRNA encodes for
the full-length protein and seems responsible for the enzymatic action;
the AID3 isoform lacks amino acid residues critical for AID function.
Dimerization of AID1 and AID3 may play a role in controlling AID
activity. In the present study, we analyzed the patterns of AID splice
variant mRNA expression in CLL and explored possible associations
with IGHV gene mutational status and surface immunoglobulin (sIg)
isotype expression. The study group included 187 patients with CLL, of
which 119 (63.6%) %) carried IGHV genes with <98% homology to the
closest germline gene (mutated), whereas the remainder (68/187 cases,
36.4%) carried unmutated IGHV genes. Twenty-two of 130 cases
(16.9%) with available data expressed surface IgG; the remainder
(108/130 cases; 83.1%) expressed IgM/IgD. Full-length AID transcripts
(AID1) and 2 splice variants (AID2/AID3) were amplified by Real-time
PCR in three different reactions with primers/probes specific for each
isoform. ABL was used as a housekeeping gene and the results were
expressed as AID copies /10.000 copies ABL. A cut-off value of 10 AID
copies per 10,000 ABL copies was used for AID positivity. AID1/2/3
transcripts were detected in 114/94/99 patients, respectively. Seventy-
six of 187 patients (40.5%) carried all three alternatively spliced AID
transcripts; 57/187 patients (30.5%) carried one or two splice variants;
finally, 54/187 patients (29 %) were negative for any AID transcript. Co-
expression of all three alternative splice variants was significantly more
frequent among cases with unmutated IGHV genes (41/68 cases vs
35/119 cases with mutated IGHV genes; p<0.01). On the other hand,
complete absence of AID splice variants was significantly more frequent
among cases with mutated IGHV genes (42/119 cases vs 12/68 cases
with unmutated IGHV genes; p=0.01). Expression of at least one AID
isoform was significantly more prevalent among IgG vs IgM/D cases
(20/22 vs 59/108 cases, respectively; p<0.01); 19/20 AID positive, IgG-
switched cases, carried mutated IGHV genes. Of note, in IgG-switched
cases, the AID3 transcript was always co-expressed with the AID1
and/or AID2 transcript. At the cohort level, the median values of
AID1/2/3 transcripts were 51.5/48.3/50.3 copies per 10,000 copies ABL,
respectively. AID1/2/3 transcript levels varied between different cases up
to 2-log. Significantly higher AID1 transcript levels were observed in
IgG-switched cases (median, 138 copies per 10,000 copies ABL). In con-
clusion, co-expression of all three alternative AID splice variants in CLL
patients with unmutated IGHV genes is indicative of functional inacti-
vation of AID, possibly via formation of AID1/AID3 or AID2/AID3
dimers. Increased levels of full-length AID1 transcripts in IgG-
switched/IGHV-mutated CLL cases alludes to the potential role of the
AID1 transcript in both SHM and CSR, in keeping with normal B cells.
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REGULATION OF CXCR4 EXPRESSION BY VEGF AND SEMA3A IN
B-CELL CHRONIC LYMPHOCYTIC LEUKAEMIA

B.P. Power,' PM. Murphy,” ].H. Harmey,' P.T. Thornton®

'Royal College of Surgeons Ireland, DUBLIN; *Department of Haematology,
Beaumont Hospital, DUBLIN; *Department of Haematology, Connolly Hospi-
tal, DUBLIN, Ireland

B-cell Chronic Lymphocytic Leukemia (B-CLL) is characterized by the
accumulation of B-CLL lymphocytes in the blood, marrow and second-
ary lymphoid tissues. B-CLL cells have a long survival owing to alter-
ations in the normal pathways of apoptosis. In the marrow and lym-
phoid tissues CLL cells are in close contact with stromal cells that con-
stitute distinct microenvironments. The secretion of the CXCR4 ligand
CXCL12 by stromal cells attracts B-CLL cells and provides protection
from spontaneous or induced apoptosis. Studies in other cell types have
shown VEGEF signalling to be involved in regulating CXCR4 expression
levels. Our aim in this study was to examine the role of VEGF signalling
in regulating CXCR4 levels in CLL cells. Expression levels of VEGF recep-
tors (VEGERs)-1 and 2 in CLL samples were determined by flow cytom-
etry. Expression of the VEGFR co-receptor Neuropilin-1 (NRP1) in CLL
samples was examined by Western blot. Informed consent was received
from all patients. Treatment of CLL cells from patients with the NRP1
ligand SEMASA which is a competitive inhibitor of VEGF binding to
NRP1 resulted in decreased CXCR4 expression levels as determined by
flow cytometry (n=8, p<0.05). Culture of CLL cells with a VEGF block-
ing antibody resulted in a variable change in CXCR4 levels which
appears to correlate with VEGFR1 expression levels. Treatment of CLL
cells with the VEGER signalling inhibitor SU5416 caused a decrease in
cell survival in a number of patient samples which also appears to cor-
relate with VEGFR1 expression levels. These results show that signalling
through VEGF receptors and the VEGEF co-receptor NRP1 plays a role in
regulating CXCR4 levels in CLL cells. This pathway may therefore rep-
resent a target for future treatment in CLL.
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ABERRANT GENE EXPRESSION PATTERN OF ANGIOGENESIS-RELATED
FACTORS CHARACTERIZES B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA

R. Maffei, S. Martinelli, I. Castelli, R. Santachiara, P. Zucchini,
M. Fontana, S. Fiorcari, G. Bonacorsi, R. Marasca, G. Torelli

University of Modena and Reggio Emilia, MMODENA, Italy

Baclkgtound. Chronic lymphocytic leukemia (CLL) B cells display defec-
tive apoptosis and prolonged survival that are ascribed not only to intrin-
sic defects but also to aberrant microenvironmental signals. Emerging
evidence suggests that angiogenic signalling pathways play important
role in CLL. Aims. The aim of the study was to define the pattern of
angiogenic factors expressed by circulating CLL B cells and then to inves-
tigate the ability of CLL to enhance the basal angiogenic potential when
exposed to hypoxia condition. Methods. The spontaneous gene expres-
sion levels of several angiogenesis-related factors such as vascular
endothelial growth factor (VEGEF), basic fibroblast growth factor (bFGF),
angiopoietin-1 (Angl) and -2 (Ang2) and thrombospondin-1 (TSP1) were
measured by Real-time PCR in a cohort of 120 CLL patients and 5 nor-
mal controls. Ang2 plasma concentrations were detected using ELISA
assay. The degree of bone marrow (BM) angiogenesis was quantified in
26 CLL patients by immunohistochemical staining using antibody to
CD34 and by measuring the microvessel number. For hypoxia treat-
ment, CD19" cells from 6 CLL patients were cultured in an air-tight
chamber infused with a pre-analyzed air mixture containing 1% O2/5%
CO2/94% N2. After 24h culture under either normoxic or hypoxia con-
ditions, the expression levels of angiogenesis-related factors were eval-
uated by Real-time PCR. Results. Circulating CLL B lymphocytes spon-
taneously expressed increased levels of Ang2 and bFGE, similar level of
VEGF and diminished levels of both TSP1 and Angl, involved in angio-
genesis inhibition, compared to normal B cells. Higher expression of
Ang2 was detected in high-risk CLL patients characterized by Ig-unmu-
tated genes (p<0.0001), CD38/ZAP-70 positivity (p=0.019), advanced
clinical stage (»=0.018) and unfavourable cytogenetics (p=0.031). Like-
wise, 2-fold increase of Ang2 plasma concentration was observed in Ig-
unmutated compared to Ig-mutated CLL subsets (»=0.035). Of interest,
positive correlation was found between Ang2 expression and the degree
of vascularization in BM compartment (p=0.044). Furthermore, CLL B
cells were able to modulate their angiogenic potential in hypoxic condi-
tions. Hypoxic treatment induced brisk up-regulation of VEGF expres-
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sion, slight increase of Ang2 and down-regulation of bFGF in CLL B cells.
Enhancement of VEGF in hypoxia was variable from patient to patient
with stronger up-regulation in Ig-unmutated CLL (20-fold to several hun-
dred-fold induction) than in Ig-mutated ones (14-, 3-, and 0-fold induc-
tion). Conclusion: We suggest the involvement of Ang2 and VEGF dys-
regulation in precocious switch to a vascular phase and in CLL disease
progression.
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A PROTEOMIC APPROACH TO INVESTIGATE TARGETS ASSOCIATED
WITH B-CELL RECEPTOR SIGNALING IN CHRONIC LYMPHOCYTIC
LEUKAEMIA

L. Eagle,' L. Cawkwell,” D. Allsup®

"University of Hull, HULL; *Post-Graduate Medical Institute, the University of
Hull, HULL, *Department of Haematology, Hull Royal Infirmary, HULL, UK

Chronic Lymphocytic Leukaemia (CLL) results from the progressive
accumulation of tumour cells which do not proliferate rapidly but fail to
undergo death. Stimulation of the B-cell receptor (BCR) by antigen may
prevent apoptosis of the malignant cells and has a relevant role in the dis-
ease with a poor prognosis. A good prognosis is associated with a char-
acteristic BCR unresponsiveness and a bad prognosis is associated with
a BCR that maintains the full capacity to respond to a triggering antigen,
which the cells may be chronically exposed to. We have utilised pro-
teomics as a way of investigating the BCR signaling pathways by iden-
tifying proteins which are differentially expressed in cells which have
undergone sustained BCR stimulation. Protein was extracted from stim-
ulated and unstimulated cells from clinical CLL samples. The extracts
were separated using conventional two-dimensional polyacrylamide gel
electrophoresis (2D-PAGE). The gels were stained with a visible total
protein stain and analysed with statistical software. Proteins with a two-
fold change in expression between stimulated and control samples were
excised from the gels and analysed by matrix assisted laser
desorption/ionisation with time of flight mass spectrometry (MALDI-
TOEF-MS). Changes in protein expression were detected in response to
prolonged BCR stimulation. Targets found include ones which are asso-
ciated with the activation of anaplastic lymphoma kinase (ALK), the
plasma kallikrein-kinin system (KKS), the AKT-1 pathway, the MAPK
pathways, the adenylate kinase system and involvement in the CD40-
dependant activation of B-CLL cells. One of the protein targets found
was increased by over two-fold in two independent clinical samples
after sustained BCR stimulation. Confirmation work on this novel pro-
tein is presently being undertaken in a number of clinical samples. These
biomarkers may be of interest for future therapeutic intervention or
could be utilised as prognostic markers in a novel routine test.
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Figure 1. 2D gel showing differentially expressed proteins.
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CLL WITH T(14;18) : A DISTINCT DISEASE?

N.M.J. Put,' P. Meeus,” B. Chatelain,® M. Stul,' N. Boeckx,* C. Graux,’
G. Bries,” C. Doyen,’ C. Dubois,® S. Marichal,” P. Pierre,’*

A. Van Hoof,’ J. Verschuere,” L. Harlet," 1. Wlodarska,'

P. Vandenberghe,' L. Michaux"

'UZ Leuven / KULeuven, LEUVEN; *OLV Hospital/Centreof Human Genet-
ics, AALST / LEUVEN; *University Hospital of Mont-Godinne, YVOIR; “UZ
Leuven, LEUVEN; *Virga Jesse Hospital, HASSELT; ‘Europe Hospitals, BRUS-
SELS; ’St. Jean Hospital, BRUSSELS; *St. Joseph Hospital, ARLON; *AZ Sint-
Jan AV, BRUGGE; “AZ Zusters van Barmhartigheid, RONSE; '""H. Hart Hos-
pital, ROESELARE - MENEN; "UZ Leuven/UCL St. Luc, LEUVEN / BRUS-
SELS, Belgium

Background. Balanced translocations are uncommon in chronic lym-
phocytic leukemia (CLL), and their significance remains poorly under-
stood. Aims. The aim of the present study was to identify the charac-
teristics of a population of patients with B-CLL and a t(14;18) or vari-
ant. Methods. Clinical and cytogenetic files from patients referred
between 1990 and 2007 for cytogenetic characterization of CLL, and
displaying a t(14;18)(q32;q21) or its molecular equivalent were
reviewed. Morphology was centrally reviewed. FISH was performed to
confirm involvement of BCL2. IgVH mutational status, VD] family
usage, and BCL2 breakpoint were assessed. Results. Thirty patients dis-
played a t(14;18) or variant in the karyotype and 3 in molecular analy-
sis (representing < 2% of CLLs referred during the period of study).
These were mainly males (ratio M/F: 23/10) ranging in age from 34 to
88 years (median 67). Staging data were available in 24 patients: 19 pre-
sented with Binet stage A, 2 with stage B and 3 with stage C. Follow-
up data were available in 29 patients over a period ranging from 1-161
months (median 43). Sixteen/28 required therapy; two were refracto-
ry to therapy. Five died due to disease evolution, and 3 due to another
disease, whereas 17 are still alive and 4 are lost to follow-up.
Immunophenotype was compatible with CLL (Catovsky score =3).
Morphological review confirmed the diagnosis of classical CLL in all
cases. The t(14;18) was the sole aberration in 10 cases, and was asso-
ciated with other changes in 23 cases, i.e. +12 in 13 patients and del(13q)
in 5 patients. Other abnormalities included +X, -X and del(6q) in one
case each. Complexity (=3 changes) was rare (n=4). The translocation
involved most frequently the IgH locus, but variant cases involving the
Ig x or A locus were observed in 3 and 5 cases, respectively. The BCL2
breakpoint was in the major breakpoint region in 14 cases and in the
minor cluster region in 1 case. In 10 cases, the breakpoint was located
elsewhere. VH was mutated in 17 and unmutated in 3 cases. In 20
patients, the 4 following Ig VH families were used : VH3 in 14, VH5 in
4 (all 5.51), VH4 and VH1 each in one case. ] and D usage was known
for 18 patients. J4 was usedin 11,]6 in 3,]5 in 2 cases and J1 and J3 each
in one case. D usage was variable. In three patients D2-8 was seen, D3-
10 in 3 patients, D3-16 and D1-26 each in 2 patients. The 8 remaining
patients all displayed a different D usage. There were no recurrent VD]
combinations. Conclusions. CLL with t(14;18) represents a rare entity.
Population characteristics are comparable to those of CLL patients in
general (middle-aged patients, male predominance, typical
immunophenotype and classical morphology). The t(14;18) was neither
associated with aggressive disease nor with complex cytogenetic
changes. In addition, the majority of the patients displayed mutated
IgVH status, and responded to therapy.
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ANALYSIS OF CHRONIC LYMPHOCYTIC LEUKEMIA CASES WITH
STEREOTYPIC IMMUNOGLOBULIN'S RECEPTORS IN UKRAINIAN
COHORT

N. Bilous, I. Abramenko, A. Chumak
Research Centre for Radiation Medicine, KIEV, Ukraine

Background. The biased repertoire of immunoglobulin heavy-chain
variable (IgHV) gene found in CLL and additional identification of CLL
subsets with stereotyped heavy chain complementarity determining
region 3 (HCDR3) suggest about possible role of antigen(s) in the disease
pathogenesis. The nature of antigens remains to be identified, howev-
er some data suggest that it might be auto-antigens, and microbial or
viral antigens. Aims. Our aim was to analyze of CLL cases in Ukrainian
cohort for distinguishing cases with stereotyped HCDR3s and gain
inside the nature of possible antigens involved. Methods. Reverse tran-
scription, polymerase chain reaction, and direct sequence.

Table 1.
Patie GenBank IgHV gene HCDR3 aa sequence Antigen specificity
nt ne Access no .
ELE EF533678 IgHV4-30-4 AR JGPES VYDFWEGY P YVFDY
DO535056 IgHV3-33 R e anti-PPS Ig
EU099124 IgHV3-49 T- §---) —===--=- Y 6 G---- Cul case
Es3 EF091926 IgHV4-61 AR HRGD YDFWSGYY P YNWFDP
DO322848 IgHV3-11 == DTRP  ==-=ccee = coeee anti-PP5 Ig
EU099131 IgHV4-31 -= VPPPP ¥-—------ - oo ClL case
FA7 EFA07836 IgHV3-15 T LT YVDFUSGY USQ YYVYYVIDV
soserr | 1gweas | AR @ - P T — wneaeraia 140
mssiss | Tgmaan | A3 ave- —-moev T T
Fos | mawmme | Igmea | 4R DT Lireer m vemy
DO322780 IgHV3-33 =K 2Q ===== LN =ce-- anti-PP54 Ig
c36 EF533667 IgHV1-69 AR, RQL LWGGD DY
AF115114 IgHV1-69 -~ GA --F-—- P -—- antihsdies that recognize the capsular
polysaccharide of Neisseria meningitidis
F35 EF175440 IgHV4-59 AR AR YYVDHSGYY FDY
sz | tgmaans | s anti svephylocescal protein A Iy
F14 EU433868 IgHV1-02 AK ?PSF YCTHGYCY TD YYYGHDV
EF177969 IgHV3-30-3 == DHR -==G===% DG ¥-=-=u=u rotavirus specific Ig
DQLO0EET IgHV4-39 -F. GCR ---—--- V Y- CulL case
E70 EF05191Z IgHV1-02 AR ? Y335V PW YVYGMDV
JE T TE T P P p—— Pa— rovavizs speeific Iy
E73 EFL754L5 IgHV3-30-3
AY941901 IgHV3-30
46379 IgVH3-33
EU035240 TgHV3-30-3

Results. Single productive IgHV gene rearrangements from 218 CLL
patients were analyzed. Unmutated IgHV sequences predominated in
the group - 155 (71.1%) cases vs 63 (28.9%) mutated. Ten IgHV genes
accounted for more than 60% of all cases, the most frequent genes were
IgHV1-69 (20.6%), 1gHV4-34 (7.3%), and IgHV1-02 (6%). Alignment
analyses of the HCDR3 sequences revealed that sixty seven (30.7%)
had HCDR3 homology (>60%) with sequences inside CLL cohort or
with CLL sequences available from GenBank database. At that, 54 of
them were referred to 23 of 48 previously described stereotyped CLL
subsets. Another 13 cases along with homologous CLL cases available
from database were referred to 8 subsets, which to our knowledge, had
not been reported earlier. As each of that groups consisted of at least 3
cases, they might be considered as true CLL subsets. We found also,
that several CLL cases from the cohort showed HCDR3 homology with
anti-bacterial or anti-viral Igs (Table 1). Specifically, 4 cases (IgHV4-30-
4,1gHV4-61, IgHV3-15, and IgHV3-11) shared similar HCDR3 with Igs
specific to Streptococcus pneumoniae polysaccharides (PPS), at that, for
3 first cases we found homological CLL case from GenBank database.
One IgHV-69 case showed HCDR3 homology with Ig that recognizes
capsular polysaccharide of Neisseria meningitides, and one IgHV4-59
case - with anti - staphylococcal protein A Ig. Three cases showed
homology with anti-viral Igs: two IgHV1-02 sequences - with rotavirus-
specific Igs, and one IgHV3-30-3 - with anti-rabies virus Ig. Summary. The
restricted IgHV repertoire and high quantity of CLL cases with stereo-
typed immunoglobulin receptors strongly suggests a selection by
restricted set of antigens. It is possible that bacterial and viral antigens
might play a role in CLL pathogenesis.
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CD200 AS A TOOL FOR DIFFERENTIAL DIAGNOSIS BETWEEN B-CELL
CHRONIC LYMPHOCYTIC LEUKEMIA AND MANTLE CELL LYMPHOMA

G.A. Palumbo,' G. Fargione,' N. Parrinello,' K. Cardillo,’
A. Chiarenza,' S. Berretta,' C. Conticello,’ L. Villari,?
E Di Raimondo'

"University of Catania, CATANIA; *Pathology Unit - Ospedale V. Emanuele,
CATANIA; *Istituto Oncologico del Mediterraneo, VIAGRANDE (CT), Italy

A wide spectrum of B-cell lymphoproliferative disorders may become
evident in leukemic phase and be misdiagnosed as Chronic Lymphocyt-
ic Leukemia (B-CLL), because of overlapping disease features. In partic-
ular, in the presence of a CD5 positive B-cell lymphocytosis, it is impor-
tant to differentiate B-CLL from mantle cell lymphoma (MCL) as the lat-
ter is a more aggressive disease with poor response to conventional
chemotherapy. Differential diagnosis between B-CLL and MCL is
assessed by immunophenotypic analysis on freshly isolated cells and in
this respect CD23 is considered a reliable marker because of its positiv-
ity in CLL and negativity in MCL. However, some cases where CD23 is
not discriminant have been reported. In any case the diagnosis of MCL
has to be confirmed by demonstration of cyclin D1 positivity or by the
presence of the t(11;14)(q13;q32) chromosomal translocation detected by
cytogenetics, fluorescence i situ hybridization (FISH), Western blot or
Polymerase Chain Reaction (PCR) analysis. Even though these repre-
sent reliable methods, they are not widely available and time-consum-
ing. Cyclin D1 detection can be accomplished on tissue biopsy only and
not in cell suspension by flow cytometry; moreover, performing analy-
sis on fixed tissues, CD5 and cyclin D1 may show equivocal or even neg-
ative results. In addition, the presence of the chromosomal translocation
t(11;14) is not patognomonic for MCL. In fact, MCL patients without it
are reported and the same translocation can be rarely found in B-CLL.
Therefore, there is a need for finding new markers that allow an easier
differential diagnosis between the two diseases. In this study we attempt
to define the role of CD200 as a diagnostic tool. This antigen (previous-
ly referred to as OX2) is a membrane glycoprotein, belonging to the
immunoglobulin superfamily, that seems to play an immunosuppres-
sive role and regulates myeloid cell activity in a variety of tissues. It is
expressed on a subset of T and all CD19* B lymphocytes (but not on NK
cells), and highly on central and peripheral nerve tissue. Its expression
has also been reported on human myeloma plasmacells and B-CLL cells.
We evaluated CD200 in 91 patients with a CD5+ lymphoproliferative
disease (79 B-CLL and 12 MCL in leukemic phase) by flow cytometry
on fresh neoplastic cells. CD200 was positive in all B-CLL patients, while
it was totally absent in 9 MCL patients and positive in 4, 7 and 16% of
CD5" cells in the remaining 3. To confirm these results, we examined
CD200 by immunohistochemistry on paraffin-embedded lympoid tis-
sues and bone marrow (BM) trephine biopsies from 23 B-CLL and 44
MCL patients. Also with this technique all B-CLL neoplastic cells were
positive for CD200 both in lymphnodes and in BM while all MCL cells
were negative. Notably, in all MCL CD200-negative lympoid tissue biop-
sies, it was possible to observe CD200+ residual dendritic cells (useful
as immunohistochemistry reaction positive control), as already known
in tonsil and splenic follicular dendritic cells. Thus, in our series, there is
a clearcut between MCL cells, in which CD200 is not expressed vs B-
CLL, with high expression as reported by other authors. Therefore,
adding CD200 in flow cytometry and immunohistochemistry routine
panels could be of great help in distinguishing between these two enti-
ties, in particular in patients with a prevalent leukemic expression.
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COMBINED THALIDOMIDE AND FLUDARABINE THERAPY IN CHRONIC
LYMPHOCYTIC LEUKEMIA RESULTS IN DISTINCT MOLECULAR AND
ANTILEUKEMIC EFFECTS

K. Giannopoulos,' K. Giannopoulos,' A. Dmoszynska," M. Kowal,'!
E.W.K. Wasik-Szczepanek,' P. Wlasiuk,' A. Bojarska-Junak,’
J. Rolinski,' S. Stilgenbauer,” L. Bullinger’

'Medical University of Lublin, LUBLIN, Poland; *University of Ulm, ULM,
Germany

Background. Thalidomide (THAL) is a promising immunomodulatory
drug that might not only target leukemia cells but also the tumor
microenvironment. Moreover since angiogenesis plays important role in
chronic lymphocytic leukemia (CLL) THAL based regiments might effec-
tively treat disease. Aims. We aimed to treat CLL patients (pts) with
THAL and fludarabine (FLU) and monitored effects of THAL treatment
in vivo in sequential blood samples. Patients and methods. Forty patients
were included in this study (median age 67, range 43-75 years). In total,
20 patients received THAL+FLU as first line (arm A) and 20 as second or
third line therapy (arm B). Pts received THAL (100 mg po/day) starting
at day 0 (d0). FLU was added for 5 consecutive days every 28 days (25
mg/m’ iv/day) starting at day 7 (d7) for up to 6 cycles. TNF expression
levels were assessed using a high sensitivity ELISA test, and T-cell sub-
populations were analyzed by FACS analysis on d0, d7, and d12. To
evaluate the influence of THAL on gene expression (GEP), 20 (10 from
arm A and 10 from arm B) paired d0 and d7 samples were analyzed
using U133plus2.0 microarrays. Results. The overall response rate (ORR)
was 52,5%, 80% in arm A and 25% in arm B. 25% in arm A achieved
CR but no CR in arm B was observed. THAL therapy was effective in
decreasing the number of CLL cells (CD5*CD19") as assessed by FACS
from 51.75 G/L to 31.7 G/L after treatment on day 7. Subsequent 5 days
of therapy with FLU reduced significantly the number of CLL cells to
16.8 G/L. The number of CD3 lymphocytes showed no significant
change during THAL therapy (2599 cells/mL on day 0 and 2166 cells/mL
on day 7). Addition of FLU decreased CD3" cells to 853 cells/mL on day
12 (p=0.01). Both CD4* and CD8" T cell subsets were significantly
reduced after FLU therapy (p=0.008 and p=0.009, respectively). THAL
induced no effect on CD4* as well as CD8+ T cell populations (p=0.44
and p=0.29, respectively). Interestingly, analyzing in detail CD4 T cells
we found signiticant decrease in the number of CD4+CD25hiFOXP3+
T regulatory cells (Tregs) after THAL from 182 cells/mL to 114 cells/mL
(»=0.05). Tregs were further reduced by FLU to 43.9 after FLU on day 12
(»=0.001). THAL therapy did not reduce the number of other T-cell sub-
populations reported to possess regulatory properties such as
CD8'CD28, CD4+GITR’, CD4°*CD62L" and CD3*TCRyd". In contrast
addition of FLU to therapy decreased the number of CD8*CD28-
(»=0.012), CD3*TCRyd" (p=0.005) as well as CD4'GITR" (»=0.058) and
CD4*CD62L" (p=0.27). The changes in Tregs during THAL therapy dif-
fered in responder vs nonresponder groups of CLL patients showing
greater fold of Tregs reduction in patients who responded to therapy.
However, we observed no significant changes in the plasma levels of
TNF neither after THAL alone nor after FLU. No correlation was
observed between serum TNF level and expression of TNF receptor 1
(TNF R1) nor TNF R2. Interestingly, the expression of TNF R1 was sig-
nificantly higher in patients who did not responded to THAL as deter-
mined by WBC changes after 7 days of THAL therapy (19.98 vs 9.7,
p=0.03).The nonresponder group tended to present with higher levels of
TNF R2 when compared to patients who responded (51.6 vs 33.1,
p=0.17). Paired supervised analysis of GEP data based on sample com-
parison before and during THAL treatment revealed a THAL induced sig-
nature comprising 123 differentially expressed genes (¢<0.001). Compar-
ison of GEP changes observed in vivo with the data contained in Connec-
tivity Map, a public repository of GEP changes induced by in vitro treat-
ment of cells with a wealth of different drugs, revealed a significant cor-
relation of our signature with thalidomide induced changes in breast
cancer cells (MCE7 cells). Interestingly, there was also a significant cor-
relation with signatures induced by imatinib, valproic acid and pred-
nisolone in MCEF7 cells. Gene set enrichment analyses showed 22 dereg-
ulated pathways, including the apoptosis and FAS signaling pathway
which involved expression changes of FAS, FADD, caspase 8 and caspase
3 (p<0.005). Furthermore, we observed a significant association with
CDA40L signaling which has been previously reported to play a role in
immunomodulatory drug action. Conclusions. Combined THAL+FLU
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therapy demonstrated significant efficacy previously untreated B-CLL
and limited efficacy as salvage therapy with acceptable safety profile.
Furthermore, our study provides novel biological insights into the molec-
ular effects of THAL, which might act (i) by enhancing apoptosis of CLL
cells and (ii) by reducing Tregs, thereby enabling T-cell dependent tumor
rejection. THAL therapy revealed a superior safety profile in interaction
with T cells when compared to FLU. Therefore THAL might represent
an interesting therapeutic option for CLL patients.
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RITUXIMAB CONSOLIDATION AND MAINTENANCE THERAPY PROLONG
RESPONSE DURATION IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA
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Monoclonal antibodies in combination with chemotherapy resulted
in more complete responses and longer response duration in B-cell
chronic lymphocytic leukemia (B-CLL), reducing disease burden to lev-
els detectable only by flow cytometry. Moreover, low-dose rituximab
decreases CD20 antigen loss and promotes enhanced targeting in CLL
(Williams, 2006). We performed a phase II study adding rituximab to flu-
darabine (Flu) as therapy for symptomatic, untreated CLL. Remission
status was assessed also by a multiparametric flow cytometric approach
based on the detection of CD19'CD5*CD79b- B-CLL lymphocytes.
IgVH mutational status, CD38, ZAP-70 and cytogenetics were obtained
in all patients (pts) before treatment. We defined as high risk pts having
at least two of these markers: unmutated IgVH, CD38>30%, ZAP-
70>20%, intermediate/unfavorable cytogenetics (trisomy 12 or delllq
or dell7p). Ninety-five CLL pts, median age 61 years (range 37-79)
received six monthly courses of Flu (25 mg/sm’ for 5 days) and four
weekly doses of rituximab (375 mg/m’) starting after completion of Flu
therapy.
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Figure 1. Response duration by Rituximab consolidation/maintenance.

Informed consent was obtained from all pts. According to modified
Rai stages, 11 pts had a low stage, 81 an intermediate stage and 3 a high
stage. Based on NClI criteria, 75/95 (79 %) pts achieved a complete remis-
sion (CR), 16/95 (17%) a partial remission (PR) and 4/95 (4%) no
response or progression. Four pts underwent grade 3 (WHO) infective
lung toxicity, 1 patient acute fatal B hepatitis and 1 patient progressed
towards Richter’s syndrome. Hematologic toxicity included mainly neu-
tropenia (grade 3 and/or 4 in 47 pts) and thrombocytopenia (grade 3
and/or 4 in 5 pts). Forty-one pts either in CR with CD5'CD19*CD79b-
bone marrow (BM) cells >1% (MRD*, n=15 pts) or in CR MRD nega-
tive with CD5*CD19* peripheral blood lymphocytes (PBL) >1000/uL
(n=14 pts) within 1 year after completion of the induction treatment or
in PR (n=12 pts), underwent consolidation and maintenance therapy
with four monthly cycles of rituximab at 375 mg/m’ followed by twelve
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monthly doses of rituximab at 150 mg/m’. The median follow-up dura-
tion was 48 months. All pts experienced a long progression-free sur-
vival (PES) from the end of induction treatment (67 % at 7 years). Nev-
ertheless, CLL pts that underwent consolidation and maintenance ther-
apy (n=41) showed a significantly longer response duration compared
to MRD* not consolidated pts (n=14; 75% vs 9% at 6 years; p=0.00003,
Figure 1). Noteworthy, BM and PBL persistently MRD negative (>1 year)
pts (n=36) showed a very long response duration (95% at 6 years, Fig-
ure 1). A significant shorter PES was observed within CD38" pts (29%
vs 81% at 6 years, p=0.0002), unmutated pts (58% vs 89% at 4 years,
p=0.003) and ZAP-70" pts (44% vs 85% at 6 years; p=0.00002). Notably,
within the high risk subset (n=34), considering only MRD" pts in CR or
PR (n=18), MRD" consolidated pts (n=11) showed a significantly longer
response duration (58% vs 18% at 2 years, p=0.01) in comparison with
MRD" not consolidated pts (n=7). Therefore, consolidation and mainte-
nance therapy with rituximab prolong significantly the response dura-
tion in B-CLL, also within the high risk subset, thus potentially increas-
ing overall survival.

0086

FLUDARABINE PLUS THALIDOMIDE AS FRONTLINE THERAPY FOR
NEWLY DIAGNOSED PATIENTS WITH CHRONIC LYMPHOCYTIC
LEUKEMIA (CLL).

S. Ailawadhi, K.C. Miller, D. Depaolo, A. Whitworth, W. Brady;,
M. Czuczman, Z.P. Bernstein, E Hernandez-Ilizaliturri,
S. Padmanabhan, A. Chanan-Khan

Roswell Park Cancer Institute, BUFFALO, USA

Introduction. Chronic lymphocytic leukemia (CLL) is a malignant hema-
tologic disorder characterized by proliferation of morphologically
mature appearing lymphocytes and a dysregulated tumor microenvi-
ronment that supports tumor cell growth. Fludarabine (F) has demon-
strated its clinical efficacy in CLL and is often used as the first therapeu-
tic option in these patients. To further improve the clinical responses to
F we combined it with thalidomide (T). We hypothesized that T will tar-
get the tumor microenvironment resulting in increased sensitivity of the
tumor cell to E Thus the FT regimen will concurrently target the tumor
cell as well as its microenvironment. Here we report the efficacy and tox-
icity profile of the FT regimen in treatment naive CLL patients enrolled
on a phase I/II clinical study at our center. Methods. All previously
untreated CLL patients requiring treatment as per the NCI-WG (1996)
were eligible for this study. F was given at a dose of 25 mg/m’ IV for 5
consecutive days starting day 8 of each 28-day cycle for a maximum of
6 cycles. T was initiated on day 1 and was given every day continuous-
ly throughout the treatment (6 cycles). The phase I part of the study was
concluded and did not demonstrate any dose limiting toxicity of this
combination (Chanan-Khan et al Blood 2006). The phase II investigated
T at 200 mg/day in combination with E Response assessment was done
as per the Revised NCI-sponsored Working Group Guidelines. Acyclovir
400 mg PO BID, Bactrim DS PO 3 times/week and weight-adjusted low-
dose warfarin were given for prophylaxis of herpes zoster, PCP and
venous thromboembolism, respectively. Results. A total of 35 patients (11
females, 24 males) with a median age of 63 years (range 35-78) have been
enrolled. Rai stage distribution at initiation of treatment was stage I
31% (n=11) stage I1 20% (n=7), stage 111 29% (n=10) and stage IV 20%
(n=7), respectively. The phase I part of accrual included 13 patients while
22 patients were accrued on the phase II of the protocol. Most common
¢ grade 3 hematologic toxicities included neutropenia (20%) and throm-
bocytopenia (11%). There were no = grade 3 non-hematological toxic-
ities with an incidence > 10%. Most common non-hematological toxi-
cities were grade 1 or 2 nausea (23%) and constipation (20%). Tumor
flare was noted in 14% patients (n=5). Response analysis showed that
29 patients were evaluable. Of these, 15 (52%) achieved a CR and 13
(45%) achieved a PR. Thus the ORR was 97 %. Conclusions. FT is a nov-
el and efficacious regimen for treatment naive CLL. This regimen
demonstrated high CR rate compared to historical control (fludarabine
alone). Toxicity was manageable and acceptable. Detailed and updated
results of this study will be presented at the meeting.
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LUMILIXIMAB IN COMBINATION WITH FCR FOR THE TREATMENT OF
RELAPSED CHRONIC LYMPHOCYTIC LEUKEMIA (CLL): RESULTS FROM
A PHASE I/11 MULTICENTER STUDY

J. Byrd,']. Castro,” I. Flinn,® A. Forero-Torres, T. Kipps,”’N. Heerema,'
Y. Kasamon,” W. Wierda,® T. Lin,' H. Mu,” S. Tangri,” S. O'Brien®

"The Ohio State University Comprehensive Cancer Center, COLUMBUS;
*Moores Cancer Center University of California San Diego, SAN DIEGO;
sSarah Cannon Research Institute, NASHVILLE *University of Alabama Birm-
ingham Comprehensive Cancer Centet, BIRMINGHAM; *Sidney Kimmel
Comprehensive Cancer Centet, Johns Hopkins University, BALTIMORE; The
University of Texas/MD Anderson Cancer Centetr, HOUSTON; "Biogen Idec,
SAN DIEGO, USA

Background. Lumiliximab is an anti-CD23 monoclonal antibody that
is being investigated for relapsed CLL. In a previous study, lumiliximab
monotherapy given weekly was well tolerated, achieved sustainable
CD23 receptor occupancy and showed clinical activity. Aims. A phase
/11, multicenter study was conducted to evaluate the safety and effica-
cy of lumiliximab in combination with fludarabine, cyclophosphamide,
and rituximab (L+FCR) for patients (pts) with relapsed CD23* CLL. In
addition, CD23 receptor occupancy on CLL cells and possible effects of
elevated serum CD23 were evaluated. Methods. 31 pts received either 375
mg/m’ (n=3) or 500 mg/m* (n=28) of L+FCR for up to six 28-day cycles.
All pts completed treatment and follow-up is ongoing. A semi-quantita-
tive flow cytometry method was used to measure CD23 receptor occu-
pancy and serum CD23 was analyzed using an enzyme-linked
immunosorbent assay. Results. Median age at study entry: 58 yrs, Rai
Stage I/II: 71%, median # of prior regimens: 2 (1-10). Overall response
rate was 65%: complete response (CR) 52% and partial response13%.
5 of the 8 pts with del (11q22.3) achieved CR. Based on median follow-
up of 16.8 mos (1.5-37.6), KM estimated median progression-free sur-
vival (PFS) for all pts was 19.3 mos. Median PFS for all responders and
CR pts were 23.4 mos and 30.4 mos, respectively. 23 pts (74%) report-
ed a Grade 3 or 4 event. Compared with published FCR data, L+FCR has
a similar safety profile with no additional toxicities. L+FCR sustained
CD23 receptor occupancy which was not affected by elevated levels of
serum CD23. Conclusions. L+FCR is an effective regimen for pts with
relapsed CLL. L+FCR produced an impressive CR rate, an encouraging
PES and a similar safety profile to that of FCR. A large, randomized,
global study of L+FCR vs FCR (LUCID) is ongoing to further evaluate the
safety and efficacy of this regimen.
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IDENTIFICATION OF AN IN VIVO MOLECULAR SIGNATURE OF
SENSITIVITY VS RESISTANCE TO FLUDARABINE IN B CHRONIC
LYMPHOCYTIC LEUKEMIA PATIENTS

E. Moussay,' V. El Khoury,' N. Aouali,' K. Van Moer,' B. Leners,'
E Bernardin,' A. Muller,' P. Nazarov," M. Yatskou,? L. Vallar,'
V. Palissot,! G. Berchem®

'CRP-Santé, LUXEMBOURG,; *Université du Luxembourg, LUXENMBOURG;
SCentre Hospitalier de Luxembourg, LUXEMBOURG, Luxembourg

Background. The B chronic lymphocytic leukemia (B-CLL), the most
common hematological malignancy in Western countries, is character-
ized by the accumulation of CD5" CD19* CD23" B lymphocytes arrest-
ed in G0/G1 phase of the cell cycle. Leukemic B-cells do not fulfill their
immunological role and do not undergo apoptosis anymore due to up-
regulation of anti-apoptotic factors, thus resulting in progressive obstruc-
tion of organs, gradually leading to death of the patients. Due to their
potential to kill non-dividing cells, purine nucleoside analogs, such as flu-
darabine, are often used in first line therapy to treat hematological malig-
nancies. Although the effect of fludarabine against CLL cells is widely
accepted, its mode of action on the molecular level in vivo is poorly under-
stood. A short list of genes regulated by fludarabine in vivo was previ-
ously reported; all of them induced in B cells by p53 after 5 days of treat-
ment. Aims. In this study, we compared the response, at the transcrip-
tomic level, of B cells from CLL patients sensitive or resistant to fludara-
bine in the clinic. We investigated their response to fludarabine up to 9
days after the beginning of the treatment. Design and Methods. For this
purpose, we purified B cells from blood puncture before fludarabine
administration (day 0) and after 1, 2, and 9 days of treatment. All patients
had signed a written informed consent. We then performed a whole-
genome analysis with cDNA microarrays (loop design). Selected genes
were submitted to real-time PCR confirmation. Furthermore, an array-
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based Comparative Genomic Hybridization (CGH) analysis was used to
determine the genetic aberrations of the B cells from these CLL patients.
Additionally, we compared the genomic and transcriptomic data
obtained by high-throughput methods with the clinical data of the
patients. Gene Ontology softwares were used to functionally classify
these genes. Results. Statistical analysis and clustering led us to identify
for each time-point tested a gene expression signature of in vivo sensitiv-
ity and/or resistance to fludarabine of B-CLL patients. Most of i1 vivo-reg-
ulated genes identified could be classified with gene ontology softwares
as part of the cell death mechanisms, cell cycle regulation, DNA dam-
age and repair, kinase activity, enzymatic activity, translation and the
RNA and nucleotide metabolism. In addition to common losses
(del13q14; dell7p13), cytogenetic analysis revealed the presence of
isochromosomes together with other abnormalities in fludarabine-resist-
ant patients. Conclusions. Taken together, our data show significant dis-
tinct profiles between sensitive and resistant patients in response to flu-
darabine treatment and strongly argue in favor of the establishment of
targeted PCR after 1-2 days of treatment as a reliable tool to early deter-
mine the outcome of the therapy of B-CLL patients by fludarabine.
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ABNORMAL SERUM FREE LIGHT CHAIN RATIOS IN CHRONIC
LYMPHOCYTIC LEUKAEMIA ARE SIGNIFICANTLY ASSOCIATED WITH
EARLIER DISEASE-SPECIFIC DEATH

J. Harding,' G. Pratt” R. Holder,” C. Fegan,’ C. Pepper,®
D. Oscier,* G. Mead?

"The Binding Site, BIRMINGHAM, UK; *University of Birmingham, BIRM-
INGHAM; *Cardiff University, CARDIFF; “Royal Boutnemouth Hospital,
BOURNEMOUTH, UK

Background. Serum free light chains (FLC) have prognostic significance
in monoclonal gammopathy of undetermined significance, solitary plas-
macytoma of bone, smouldering myeloma, multiple myeloma, Walden-
stroms macroglobulinaemia and AL amyloidosis. The incidence of
abnormal FLC in other lymphoid malignancies including chronic lym-
phocytic leukaemia (CLL) is unclear with only one published report
which found 8/18 CLL patients with an abnormal FLC. There have been
no studies correlating FLC with other biological variables and clinical out-
comes in CLL or lymphoma. Methods. This is a retrospective study that
analysed 259 (Stage: A, 209; B, 23; C, 21; Male:Female ratio 1.6:1, mean
age 75: range 29-98) archived patient sera. Sera had been collected before
(n=181) or during (n=79) treatment. The levels of FLC and B2M were
assessed using nephelometric immunoassays (The Binding Site) on the
Dade-Behring BNTMII analyser. Previously recorded measurements for
biological and clinical markers (age, sex, CD38, ZAP70, and VH muta-
tional status) were used in Kaplan Meier Survival Hazards and Cox
Regression analysis, outcome was described as alive, cause of death
(COD) related to disease or COD unknown/unrelated.

Table 1. Serum free light chain and B2M in CLL.

Patient Status
All Alive | Disease | Unrelated
specific CcOoD
COD
Kappa K 28.0 225 56 30
(mgiL) (0.32-382) | (045-309) | (0.32-382) | (2.14-177)
Lambda A 21 19.4 28 24
(mg/L) (0.82-216) | (1.63-216) | (6.82-179) (2.83-113)
K/ A ratio 35 2.4 11.2 1.9
(0.2156.1) | (0.02-54) | (0.02-156) (0.09-10)
B2M 45 3.6 9.3 4.9
(mg/L) (0.13-74.2) | (0.13-21.9) | (1.6724) | (1.56-15.8)

Results. The population of CLL patients were analysed (Table 1). Using
Kaplan Meier Survival Hazards, abnormal FLC ratio was a significant
indicator of poorer survival (n=255, Log Rank Mantle-Cox p=0.006).
Using Kaplan Meier Survival Hazards, abnormal FLC ratio was a signif-
icant indicator of poorer survival (n=255, Log Rank Mantle-Cox
p=0.0006). Using Cox Regression analysis (n=179, missing =63, with 17
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cases excluded before the first event) we analysed age, stage, sex, CD38,
ZAP70, mutational status and B2M and found 4 significant, independ-
ent, prognostic factors ZAP70 (p<0.001), mutational status (p<0.002),
B2M (p<0.008) and abnormal ratio (#<0.006). Furthermore, analysis of
patients with an abnormal A ratio showed significant correlation (Spear-
mans p 0.396 p<0.01) with VH3-21, 48 and 53 usage. Conclusions. Elevat-
ed levels of k and A FLC are evident in CLL patients. An abnormal FLC
ratio associated significantly to worse outcome and is independent of the
established markers ZAP70, CD38 and mutational status. VH3-21, 48
and 53 are known to be indicators worse outcome in mutated patients,
here we provide the first indication that an abnormal A FLC ratio may
be indicative of the VH usage. The importance of abnormal FLC ratios
in CLL requires further studies as does the biological rationale for their
occurrence.
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RAI AND BINET CLASSIFICATIONS FOR CHRONIC LYMPHOCYTIC
LEUKEMIA SHOULD RECOGNIZE A ROLE FOR IMMUNE
THROMBOCYTOPENIA, BUT NOT FOR AUTOIMMUNE HAEMOLYTIC
ANEMIA

C. Visco, I. Giaretta, M. Ruggeri, E. Novella, E. Albiero,
E. Pacquola, C. Borghero, E Rodeghiero

Ospedale S Bortolo, VICENZA, Italy

Background. In the era of biologic markers, and of immuno-chemother-
apy, Rai and Binet clinical staging systems provide reliable classification
of patients with chronic lymphocytic leukaemia (CLL) into well-defined
risk-groups. Patients presenting with a haemoglobin level inferior to 10
(Binet C) or 11 g/dL (Rai 3), and/or a platelet count less than 100x10°/L
(Rai 4, Binet C) are still classified as high risk. However, both Rai and
Binet classifications do not distinguish between autoimmune haemolyt-
ic anemia (AHA)/immune thrombocytopenia (IT), and marrow infiltra-
tion as the cause for anemia or thrombocytopenia. Aims. To verify the
prevalence and prognostic significance of IT and AHA in patients with
CLL at presentation. Methods. Four-hundred twenty-five patients with
CLL consecutively diagnosed and followed at our Institution in a 9-year
period were analyzed for the occurrence of AHA and IT at presentation,
or during the first year following diagnosis in those not requiring treat-
ment. Overall survival (OS) of patients developing AHA or IT within the
first year from CLL diagnosis was compared with remaining patients
using Kaplan-Meyer method, starting from the time of CLL diagnosis.
Criteria for diagnosis of IT and AHA were as reported in our previous-
ly published series (Blood 2008;111:1110-6). Rai and Binet stage was 3/4
or Cin 15% and 14% of patients, respectively. Median follow-up was
62 months, with 60% of patients requiring treatment for CLL. Results.
Considering the whole follow-up period, 23 patients were diagnosed
with AHA (5,4%), and 25 with IT (5,8%). Median time to AHA was 44
months (range 0-94), while median time to I'T was significantly inferior
(14 months, range 0-82, p=0.01, by Log-Rank test). Thus, of the 23
patients with AHA, three developed this complication at the time of CLL
presentation, and one in the first year after diagnosis (4/23, 17 %). Con-
versely, IT occurred at CLL diagnosis in six patients, and in the first year
after diagnosis in five (11/25, 44%), significantly more frequently than
AHA (p=0.04). Median OS of the four patients developing AHA within
the first year from CLL diagnosis was not different from other patients
with CLL (90 vs 112 months, p=0.25), whereas patients with IT within
the first year from CLL diagnosis shared a remarkably shorter OS (50 vs
112 months, p=0.0001), which was similar to patients with Rai 4 or
Binet C (44 and 48 months, p=0.23). An un-mutated immunoglobulin
heavy-chain variable-region was frequently observed both among CLL
patients with IT (80%), and AHA (55%). Conclusions. Ditferently from
AHA, rarely occurring at CLL presentation, and whose prevalence
increased when advanced stages were more frequently observed, IT
was not related to disease activity. According to our findings, IT should
be recognized as a possible cause of thrombocytopenia at CLL presen-
tation, and patients classified as high risk in Rai and Binet classifica-
tions, while AHA doesn’t seem to retain a prognostic role in this setting.
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COMPARISON OF CLADRIBINE PLUS CYCLOPHSOPHAMIDE OR
FLUDARABINE PLUS CYCLOPHOSPHAMIDE IN DIFFERENT AGE
GROUPS IN PREVIOUSLY UNTREATED PATIENTS WITH CHRONIC
LYMPHOCYTIC LEUKEMIA (PALG-CLL3 STUDY)

T. Robak,' J.Z. Blonski,' . Gora-Tybor,' K. Jamroziak,' L. Konopka,’
B. Ceglarek,” M. Calbecka,” A. Kostyra,” B. Stella-Holowiecka,’

J. Kloczko,” K. Warzocha,’ I. Seferynska,” A. Dmoszynska,’

M. Kowal, K. Lewandowski,’ ]. Dwilewicz-Trojaczek,” E. Wiater,”

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

'Med Univ of Lodz, LODZ, Poland; *PALG-CLL3, LODZ, Poland

Background. Purine analogues, Cladribine (2-CdA) and Fludarabine
(FA), are highly effective in treatment of chronic lymphocytic leukemia
(CLL). This trial was designed to compare the efficacy and toxicity of 2-
CdA and cyclophsophamide (CC regimen) with FA and cycloph-
sophamide (FC regimen) in different age groups of patients with CLL.
Patients and Methods. The study was started in January 2004 and require-
ment was ended in May 2005. The efficacy and toxicity of CC vs FC
were compared in two groups previously untreated patients with pro-
gressive or symptomatic CLL: aged less than 65 years (134 pts) and aged
65 years and more (151 pts). The primary endpoints of the analysis were
overall response (OR) and complete response (CR). The secondary end-
points were progression free survival (PFS), overall survival (OS) and
treatment-related toxicity. The treatment response and side effects were
evaluated according to NCI-SWOG guidelines. The details of the treat-
ment schedule were published previously (Blood, 2006;108(2):473).
Results. The results of study are shown in Table 1.

Table 1
Characternistics Treatment pvalue
cc FC
Pts enrolled 144 168
Pts evaluated 134 141
=Gay 91 111
=64y 43 40
OR =Eay | 7T (45%) 95 (55%) 0.40
=65y | 41 (54%) 35 (46%) 014
CR =68y | 34 {39%) a4 (61%) 0.25
=64y | 25 (54%) 21 (46%) 0.43
PFS (median) =Eay | 2,284y 2688y 0.33
=68y | 2.6ThY 2297y 0.60
MHeutropenia =Bay | 17 (37%) 29 (B3%) 015
=68y | 12 (E0%) a8 (40%) 0.2z
Thrombocytopenia =68y | 11 (48%) 12 (52%) 0.46
=64y | B (95%) A (45%) 0.60
Infections =65y | 22 (42%) 30 (58%) 0.41
=64y | 19 (56%) 15 (44%) 0.25
Death =By | 11 (46%:) 13 (54%) 0.33
=68y | 5 (42%) T (58%) 0.60

Conclusions. CC and FC programmes used as first line therapy in B-CLL
give similar response rates and PFS and OS in younger and older CLL
patients. The chemotherapy toxicity is acceptable in both age groups and
does not differ significantly between patients treated with FC and CC.

Funding: Supported by Grant 2P05B01828 from Ministry of Science,
Warsaw, Poland).
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INCREASED SERUM BAFF (B-CELL ACTIVATING FACTOR OF THE TNF
FAMILY) LEVEL IS A PECULIAR FEATURE ASSOCIATED WITH FAMILIAL
CHRONIC LYMPHOCYTIC LEUKEMIA

S. Molica,' G. Digiesi,” E Mauro,” R. Mirabelli,' G. Cutrona,’ G. Vitelli,®
E Iuliano,” F. Morabito,” R. Foa,* M. Ferrarini*

'Azienda ospedaliera Pugliese-Ciaccio, CATANZARO; *Clinical Pathology,
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Rome, ROMA; *Medical Oncology, Istituto Nazionale Tumori Genova, GEN-
OVA; "Medical Oncology, Ospedale Giannettasio, ROSSANO (CS); ‘Depart-
ment Hematology, Az. Ospedaliera, COSENZA, Italy

Although serum levels of BAFF (B-cell activating factor of the TNF fam-
ily) have been evaluated in a number of lymphoproliferative disorders
information on B-cell chronic lymphocytic leukemia (CLL) are limited.
With this background we sought to establish whether BAFF levels corre-
lated with clinical characteristics of disease in a series of 84 CLL patients.
In this patients’ cohort we found that BAFF serum levels, as measured at
the time of diagnosis using a commercial ELISA assay (R & D Systems,
USA), were significantly higher in age- and sex-macthed healthy con-
trols (i.e.,median, 695 ng/mL; range, 389-1040) in comparison to the gen-
eral population of CLL patients (median, 376; range, 93-8914; p<0.0001).
Moreover, we observed significantly lower levels of BAFF among patients
with unmutated IgVH (295.5 ng/mL; range, 138-1823) in comparison
with patients with mutated IgVH (415 ng/mL; range 93-8914: p=0.0001).
These differences translated into a shorter time to first treatment observed
in Binet stage A patients with lower soluble BAFF levels in comparison
to patients with higher concentration (#<0.0001). When we examined the
clinical characteristics of CLL patients with elevated BAFF levels (after set-
ting as a cut-off the median value observed in healthy controls; i.e., 695
ng/mL) we found that 6 out of 15 (40%) of individuals with increased lev-
els had a first-degree relative diagnosed with CLL. In contrast, only 5 out
of 64 (7.2%; p=0.0007) patients with sporadic CLL displayed BAFF con-
centrations higher than median value found in controls. This difference
translates into a six-fold hingher frequency of elevated BAFF levels in the
familial CLL in comparison to sporadic CLL. To determine whether ele-
vated BAFF levels correlated with features other than familial incidence,
we compared clinico- biological caracteristics between patients with
familial and sproradic CLL, respectively. The two groups were alike with
respect to age (p=0.82), sex distribution (p=0.97), mutational status of
IgVH (p=0.682), CD38-expression (p=0.529) and ZAP-70-expression
(»=0.85). Finally, the only f}Zature differentiating sporadic from familial
CLL was serum BAFF level which was significantly higher in the latter
(Sporadic CLL, 336 ng/mL; range 93-925; Familial CLL, 601 ng/mL; range,
138-8914; p=0.002). In conclusion our results indicate that in early B-cell
CLL clinico-biological profile including among other parameters BAFF
may provide a useful insight into the complex interrelationship of prog-
nostic variables. As demonstrated by others in patients with familial lym-
phoproliferative disorders (J. Clin Oncol 2006, 24 : 983-987) we provide
clear evidence that serum BAFF levels represent a peculiar biological fea-
ture of familial CLL.
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LOW DOSE ORAL FLUDARABINE PLUS CYCLOPHOSPHAMIDE IN
ELDERLY PATIENTS WITH UNTREATED AND REFRACTORY CHRONIC
LYMPHOCYTIC LEUKEMIA

E Forconi, A. Fabbri, M. Lenoci, E. Sozzi, M. Bocchia, A. Gozzetti,
M. Tassi, D. Raspadori, E Lauria

University of Siena, SIENA, Italy

Background. Fludarabine plus cyclophosphamide (FC) at conventional
doses is highly effective in Chronic lymphocytic leukemia (CLL) and is
currently indicated in first line therapy. Oral FC at reduced doses remains
highly effective in elderly patients with low-grade non Hodgkin lym-
phomas other than CLL. Ajms. to test tolerability and efficacy of oral FC
atreduced doses in patients unfit for standard regimens. Methods. Twen-
ty-five elderly patients with untreated (UT-CLL, n=13) or refractory CLL
(R-CLL, n=12), requiring treatment according to 1996-NCI criteria, were
given oral F (25 mg/m®/day) and C (120 mg/m’/day) in an outpatient
regimen for 4 consecutive days every 4 weeks for a maximum of 4 cycles.
Median age of the whole population was 70 years (range 61-80). Perfor-
mance status was =1 in 80% patients. Tumor IGHV gene was unmutat-
ed in 90% cases. CD38 was positive in 68% and ZAP-70 in 68%. Chro-
mosomal 11q or 17p deletions were documented in 25.5% patients.
Median time from diagnosis or from prior treatment to FC was 24
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months (range 1-77). Overall, biological risk and clinical characteristics
were indicative of an aggressive behavior of the investigated cohort.
Patients were evaluated after every cycle for toxicity and hematological
response. Toxicity and responses were defined according to NCI crite-
ria, with the exception of not repeating bone marrow aspirate after treat-
ment termination. Progression, new treatment or death was defined as
“event”. Results. Patients received median 3 cycles (4 in UT-CLL, 3 in R-
CLL). Nine-of-25 (36 %) reduced the number of cycles because of fatigue
(1 patient), heart failure (1), idiopathic thrombocytopenic purpura (1) in
the UT-CLL (3/13) or infection (2), femur fracture (1), prolonged isolat-
ed thrombocytopenia or pancitopenia (2) and idiopathic thrombocy-
topenic purpura (1) in the R-CLL (6/12). Overall, 23/25 patients (92%)
obtained a response (11/25 CR, 44%; 12/25 PR, 48%). Among UT-CLL,
all responded to treatment (8/13 CR, 61.5%; 5/13 PR, 38.5%). Among
R-CLL, 10/12 (83.5%) responded (3/12 CR, 25%; 7/12 PR, 58.5%; 2/12
NR, 16.5%). With a median follow-up of 23 months, 14/25 patients
(56%) were event-free and 23/25 (92%) were alive. Among UT-CLL
(median follow-up 12 months), 9/13 (69 %) were event-free and all were
alive. Among R-CLL (median follow-up 25 months), 5/12 (42%) were
event-free and 10/12 (83%) were alive. Deaths occurred in the 2 R-CLL
that had not responded to treatment, after 2 and 4 years, respectively.
Summary and Conclusions. Despite the poor risk of the investigated pop-
ulation, this low-dose oral FC treatment showed good efficacy both in
untreated and refractory/relapsed CLL. The treatment may be useful in
elderly patients who cannot benefit of more aggressive or eradicating
strategies and is easy to administer on an outpatient basis.
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ORAL FLUDARABINE PLUS RITUXIMAB RESULT IN HIGH COMPLETE
REMISSION RATE IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA

G. Del Poeta,' M.I. Del Principe,' L. Maurillo,' A. Siniscalchi,’
E Buccisano,' A. Coletta,' P. Bulian,” A. Venditti,' P. Niscola,’'
V. Gattei,? C. Simotti," A.P. Perrotti,' P. De Fabritiis,' S. Amadori'

'"Department of Hematology, University Tor Vergata, ROMA; *Clinical and
Experimental Hematology Unit, IRCCS, AVIANO (PN), Italy

In the past two decades the treatment goal of chronic lymphocytic
leukemia (CLL) shifted from symptom palliation to the attainment of max-
imal disease control, using the chemoimmunotherapy combinations incor-
porating purine analogs and monoclonal antibodies. Although intravenous
(IV) fludarabine is effective against CLL, IV administration is inconvenient
in an outpatient setting. The aim of this phase II study was to evaluate the
efficacy and the toxicity of a regimen combining sequentially oral fludara-
bine phosphate (Flu) and rituximab in symptomatic, untreated CLL
patients (pts). The primary end point was the overall response rate. Min-
imal residual disease (IMRD) was assessed by a multiparametric flow cyto-
metric method based on the detection of CD19*CD5*CD79b- residual B-
CLL lymphocytes in bone marrow (BM). VH mutational status, CD38,
ZAP-70 and cytogenetics by fluorescence in situ hybridization were
obtained in all pts before treatment. Forty-six CLL pts, median age 65
years (range 50-79) received six monthly courses of Flu (35 mg/m’ for 5
days) and four weekly doses of rituximab (375 mg/m”) starting soon after
completion of Flu therapy (median time 40 days). Informed consent was
obtained from all pts. According to modified Rai stages, 9 pts had a low
stage, 35 an intermediate stage and 2 a high stage. Eighteen of 46 (39%)
pts were ZAP-70 positive, 13/46 (28%) were CD38 positive and 16/45
(36%) were IgVH unmutated. Eighteen of 46 pts (39 %) showed a normal
karyotype, 12/46 (26%) presented del13q and 16/46 (35%) an intermedi-
ate/high risk cytogenetic pattern (6 pts: del17p; 5 pts: del11q; 5 pts: trisomy
12). Based on NCI criteria, 37/46 (80%) patients achieved a complete
remission (CR) and 9/46 (20%) a partial remission (PR). There were no dif-
ferences between VH mutated and unmutated, or between ZAP-70* and
ZAP-70 negative, or between CD38+ and CD38- subsets with regard to
CR rate. Twenty-nine of 36 pts (80%) in clinical CR presented
CD5CD19°CD79b- BM cells <1% (MRD-). The main side effects were
myelotoxicity and infections. Hematologic toxicity included mainly neu-
tropenia (grade 3 and/or 4 in 16 pts), thrombocytopenia (grade 4 in 2 pts)
and anemia (grade 4 in 1 patient). Five pts presented grade 3/4 (WHO)
infective lung toxicity and 5 patients herpes zoster virus infection. Three
patients received only oral fludarabine because grade 4 neutropenia and
serious lung infections. Gastrointestinal toxicity was generally mild to
moderate and did not require treatment. Although the median follow-up
duration was still short (19 months), all B-CLL pts experienced a long pro-
gression-free survival from the end of induction treatment (90% at 2 years).
In conclusion, the combination of oral fludarabine/rituximab provides a
highly effective and well tolerable first-line option allowing us to achieve
MRD negativity with a potential increase in survival time.
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RETROSPECTIVE COMPARISION OF EFFICASY AND TOXICITY OF FC
AND FCR REGIMENS IN UNTREATED PATIENTS WITH B -CELL
CHRONIC LYMPHOCYTIC LEUKEMIA

A. Nikitin," A. Stadnik,” N. Salogub,® Yu. Lorie,' N. Tsyba,"'
A. Alexeeva,’ N. Mashuk,' V. Biderman," A. Zaritsky”

'Hematology Research Center of Russia, MOSCOW; *Center for Heart, Blood
and  Endocrihology, ST.PETERSBURG; *Paviov  Medical ~ University,
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Background. Although no randomised trials have been published so far,
phase II studies and retrospective comparisions have demonstrated that
addition of rituximab to fludarabine containing regimens provides a sig-
nificant advantage over FC or fludarabine alone in terms of response, PES
and even OS. In this retrospective study we have compared treatment
outcomes in patients who received FC or FCR as initial therapy. Aims.
The main tasks were assesement of toxicity, PFS and OS in patients
treated with FC or FCR in real clinical practice. Methods. The study
included 102 B-CLL patients who started treatment before the 1st of
October, 2006 in four Russian centers. There were 69 males and 33
females. The median age was 56,5 yrs (range 40-78 yrs). Sixty two
patients received FC and 40 FCR. The decision between FC and FCR was
based predominantly on the availability of rituximab. FC was given in
a standard 3-day schedule either intravenously (F 25 mg/m’/d and C 250
mg/m’/d ) or per os (F 40 mg/m*/d, C 250 mg/m’/d). All patients in FCR
group received 375 mg/m’ of rituximab on day 1 of each cycle. Results.
Overall and complete response rates were 87 % and 39% in the FC group
vs 95% and 60% in the FCR goup, respectively (p=0.03). The median
progression free survival was 24 months in FC group and has not been
reached in FCR group and the survival probability at 2 years was 75%
(»=0,009). There was a clear trend in overal survival in favour of FCR,
although differences were not significant (»=0,11). Pretreatment charac-
teristics of two groups, such as stages, blood count, lymphocyte dou-
bling time, LDH level, % of patients with bulk lymph nodes and muta-
tional status were well matched, although there were two exceptions.
First, the median time to treatment in FCR group was significantly short-
er (14 months vs 28,5 months). Second, 35% (n=14) of patients in FCR
group were younger than 50 years, while in FC group only 17 % (n=11)
were younger than 50 years. Multivariate Cox regression analysis using
baseline characteristics showed that the addition of rituximab to FC
reduced the risk of disease progression across all patient subgroups (age,
time to treatment, stages) compared with FC. With adjustment on age
and time to treatment, stage C and treatment without rituximab were
independently associated with disease progression with hazard ratios of
respectively 2.65 (CI-95% 1,7-4,0; p=0.02) and 2.3 (CI-95% 1,5-3,6;
p=0.05). More patients in the FCR group experienced neutropenia grade
I - IV (39% vs 29%). The rate of anemia and thrombocytopenia were
similar in both treatment groups. Two patients in FC group developed
autoimmine hemolytic anemia (AIHA). There were no cases of AIHA
in patients receiving FCR. Infectious toxicity was similar, with febrile
neutropenia being the most frequent event (12% of cycles in FC group
and 9,5% of cycles in FCR group). Conclusion. The addition of rituximab
to the FC regimen improves the clinical outcome in previously untreat-
ed patients with B-CLL without increased toxicity.
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CHEMOIMMUNOTHERAPY REGIMEN OF FLUDARABINE,

CYCLOPHOSPHAMIDE, AND RITUXIMAB FOLLOWED BY ALEMTUZUM-
AB AS INITIAL THERAPY FOR CHRONIC LYMPHOCYTIC LEUKAEMIA: A
VALID APPROACH FOR ERADICATION OF MINIMAL RESIDUAL DISEASE

S. Galimberti, N. Cecconi, G. Cervetti, G. Buda, E. Orciuolo,
E Papineschi, E Caracciolo, E. Benedetti, M. Petrini

Hematology, PISA, Italy

Background. Association of cyclophosphamide, fludarabine and ritux-
imab has been reported as a very effective treatment for patients affect-
ed by chronic lymphocytic leukaemia (CLL), with 95% of overall
responses (ORR) and 70% of complete remissions (CR) (Keating M],
JCO 2005). Our Group previously reported that 62% of cases, persist-
ently [gH-positive after fludarabine, achieved molecular remission after
alemtuzumab administered subcutaneously, 10 mg, three times a week,
for 12 weeks (Galimberti S, | Immunotherapy 2004). Moreover, Moreton
and co-workers reported that alemtuzumab offered 20% of minimal
residual disease (MRD)-negative responses, with median survivals sig-
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nificantly longer in MRD-negative patients compared with those achiev-
ing an MRD-positive complete remission, partial remission (PR), or not
responsive (NR) (Moreton P JCO 2005). Patients. On these bases, in the
2004 a new protocol for treatment of patients affected by advanced CLL,
aged <65 years, started at Pisa Haematology. This protocol scheduled 4
cycles of fludarabine-cyclophosphamide-rituximab; cases in PR received
further 2 cycles. Cases in CR MRD-negative underwent leukapheresis
after Aracytin plus G-CSE whereas patients in CR but still MRD-posi-
tive or in PR received alemtuzumab at the schedule above reported.
After 60 days, patients were re-evaluated by molecular assays also; cas-
es still MDR-positive received Rituximab again as in vivo purging before
stem cell mobilization procedure. Patients MRD-negative after alem-
tuzumab directly underwent the stem cell mobilization. Cases achiev-
ing an MRD-negative CR stopped treatment and underwent clinical and
molecular follow-up every three months for the first 3 years. Patients in
CR but still positive or that became IgH-positive again after a PCR-neg-
ative phase or who harvested contaminated CD34" cells had to be con-
sidered for autologous transplantation. Results. Until December 2007,
16 patients have been treated according to this protocol; 11 were male,
and the median age was 50 years. The median lymphocytic count was
13.1x10%L, median bone marrow infiltration was 43%; 25% of cases
presented high p2-microglobulin levels or splenomegaly >5cm or were
scored at high risk for CD38 high levels. No deletions of chromosome
17 were documented after FISH analysis. After 4/6 R-FC cycles, the ORR
was 87 %, with 74% of CRs. All patients completed treatment: toxici-
ties included in half of patients WHO grade 3-4 neutropenia, 12% infec-
tions, and 10% of CMV reactivations (without disease). Ten out of the
16 patients resulted IgH-negative by fluorescent PCR assays and then
underwent stem cell harvest. Seven of them mobilized >3x10° CD34"
stem cells and 85% of harvests were uncontaminated. One patient in CR
but MRD-positive, 3 patients in PR and one resistant received alem-
tuzumab. The patient in CR achieved the MRD-negativity, and the
resistant patient achieved a good PR. Three cases received Rituximab
before stem cells harvest, but they collected contaminated aphereses.
With a median follow-up of 20 months, 11 patients are still in CR, 9 of
them (82%) also PCR-negative. In univariate analysis, quality of
response (CR vs PR/NR), splenomegaly and MRD-negativity after R-FC
treatment were the most significant parameters conditioning PFS. In
multivariate analysis, the molecular status and splenomegaly retained
this significance. Conclusions. In conclusion, the R-FC regimen, followed
by administration of alemtuzumab, allowed to achieve a very high rate
of haematological complete responses and MRD eradication. Because
even in the alemtuzumab era the eradication of minimal residual disease
is associated with better overall and treatment-free survivals, the above
reported combination could represent a valid approach for patients
affected by advanced CLL.
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DEMOGRAPHICS AND SURVIVAL OF PATIENTS WITH STAGE 0
CHRONIC LYMPHOCYTIC LEUKEMIA (CLL-0) AND MONOCLONAL

B CELL LYMPHOCYTOSIS WITH CLL-PHENOTYPE (MBL) IN A SINGLE
CENTRE 1992-2007: EFFECT OF PROPOSED NEW DIAGNOSTIC
CRITERIA

A.Yong,' G. White,”]. Stanley,” D. Buhrkuhl,? J. Phillips’

'Otago University, WELLINGTON; *Haematology, Wellington Hospital,
WELLINGTON; *Public Health, University of Otago, WELLINGTON, New
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Background. Little is known about the nature and prognosis of MBL or
how this condition differs from early stage CLL. New diagnostic crite-
ria to distinguish between CLL-0 and MBL have been proposed and are
currently controversial.' Aims. To compare the demographics and sur-
vival of patients with CLL-0 and MBL diagnosed over 15 years in a sin-
gle centre using both current and proposed new diagnostic criteria.
Methods. We established a retrospective database from diagnostic
immunophenotyping records and hospital clinical records for all patients
with CLL or MBL (IWLLG criteria) diagnosed at Wellington Hospital
1992-2007. Dates of death were obtained from New Zealand Health
Information Service. Results. 388 CLL and 44 MBL patients were iden-
tified. 203 CLL patients were Rai stage 0 at diagnosis. 154 were of
unknown stage. Peripheral clone size at diagnosis was reported for
207/247 patients with CLL-0 or MBL. No significant difference was seen
in demographics, CD38 status or overall survival between CLL-0 and
MBL patients using current diagnostic criteria in which a lymphocyte
count of 5x107/L is used to distinguish CLL-0 and MBL or proposed new
criteria in which peripheral blood B cell clone size of 5x10°/L is used
(Table 1). For the 247 patients with either CLL-0 or MBL, projected medi-



an survival (Kaplan-Meier) was 8.2 yrs for patients with CD38 negative
disease and 4.1 yrs for patients with CD38 positive disease (p=0.065, log-
rank test). Conclusion. No significant difference in age distribution, sex
ratio or proportion with CD38 positive disease was found between
patients with CLL-0 and those with MBL using either current or pro-
posed new diagnostic criteria. No significant ditference in survival was
found between CLL-0 and MBL patients regardless of whether periph-
eral blood clone size of 5x10°/1 or peripheral blood lymphocyte count of
5x10°/1 was used as a diagnostic criterion. In patients with early lympho-
proliferative disease expressing a CLL immunophenotype (either CLL-
0 or MBL), there was a non-significant trend to greater survival in patients
with CD38 negative disease.

Reference

1. Eichhorst B, Hallek M. Best Pract Res Clin Haem 2007;20:469-77.
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HCNT1 EXPRESSION AND PURINE ANALOGUE ACTIVITY:
PHARMACOGENOMIC AND CLINICAL RESULTS IN CLL/SLL PATIENTS
TREATED WITH 2-CDA AND RITUXIMAB

P. Bertazzoni, C. Rabascio, D. Laszlo, L. Calabrese, D. Radice,
L. Orlando, L. Preda, P. Rafaniello, E Gigli, S. Bassi, L. Nassi,
G. Martinelli

European Institute of Oncology, MILAN, Italy

Background. The combination of purine analogue and rituximab rep-
resents an efficacy treatment for CLL/SLL pts. According to NCI-WG
updating guidelines, a treatment failure or disease progression within 6
months to a purine analogue based regimen is defined as refractory dis-
ease (high risk pts) with a poor prognosis. The mechanisms of resistance
are still unclear despite some preliminary suggestions seem to involve
several proteins responsible for uptake and transport of nucleoside ana-
logue into the tumour cells. Aims. To investigate the activity of 2-CDA
and rituximab combination in CLL/SLL pts and to identify, by pharma-
cogenomic approaches, genetic factors that may predict clinical response
for a risk adapted therapy. Methods. 35 pts with an active CLL (24 pts)
or SLL (11 pts) were treated with a combination therapy with rituximab
at a dose of 375 mg/m’ on day 1 and 2-CdA at a dose of 0.1 mg/kg (sub-
cutaneously) per day for 5 days. The treatment was repeated every 4
weeks for 4 cycles. The median age was 59 years (31-76). 43% of pts
were pre-treated. All pts performed a CT scan of the abdomen at base-
line and at the and of treatment. Minimal residual disease (MRD) assess-
ment was evaluated by flow-cytometry and PCR methods. Using ABI
PRISM 7000 Real Time PCR platform we investigated the hCNT1
expression encoding for concentrative nucleoside transporters protein.
Relative quantification was performed using the Delta Ct calculation: the
value of gene expression was normalised to the calibrator (healthy tis-
sue cells and healthy donors peripheral blood cells). The pharmacoge-
nomic analysis was done in bone marrow for SLL and in peripheral blood
for CLL, in 19 pts (14 CLL and 5 SLL). Results. The overall response rate
was 92% (49% CR and 43% PR). SLL pts achieved 100% of ORR. At
baseline the abdomen CT scan was abnormal in 33 pts and it remains
abormal at revaluation in 16 pts. 8 pts achieved a negative MRD by
flow-cytometry. With a median follow-up of 16 months (1,5- 44) 13 pts
progressed with a median TTP of 9,8 months (2-40). 50% of pts with
abnormal CT scan experienced a PD with a median TTP of 3 months
while 29% with a normal CT scan at the and of therapy progressed
with a median TTP of 13 months. The pharmacogenomic analysis
showed a significance difference in terms of hCNT1 expression levels
between patients with a refractory and no refractory disease (p=0,0214).
There was no statistical difference in terms of hCNT1 expression
between CLL and SLL pts. Conclusions. The combination of 2-CDA and
rituximab is associated with a high response rate. The high rate of relapse
observed in pts with abnormal CT scan undetlies the relevant role of this
radiological examination. The low levels of hCNT1 expression measured
in high risk patients need to be confirmed in a larger studies and corre-
lated, if possible, with other negative prognostic factors such as the pres-
ence of del (17) (p13.1) to better understand the reduced efficacy of
purine analogue in pts with refractory disease.

Copenhagen, Denmark, June 12 — 15, 2008
Chronic myeloid leukemia - Biology
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BCR/ABL ONCOGENIC KINASE INHIBITS MISMATCH REPAIR TO
PROTECT FROM APOPTOSIS AND INDUCE POINT MUTATIONS
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Background. BCR/ABL oncogenic tyrosine kinase transforms
hematopoietic stem cells to induce chronic myelogenous leukemia
(CML) and acute lymphocytic leukemia (ALL). BCR/ABL kinase can also
increase DNA damage and compromise the fidelity of DNA repair caus-
ing genomic instability. Accumulation of genetic abnormalities is
believed to be responsible for resistance to the small molecule inhibitors
such as imatinib, dasatinib and nilotinib, and for transition of a relative-
ly benign chronic phase (CML-CP) to the fatal blast crisis (CML-BC).
Mismatch repair (MMR) system maintains genomic stability by remov-
ing mismatched bases from DNA and by inducing apoptosis in cells
with excessive DNA damage, the role of MMR activity in leukemia cells
remains unclear. Ajms. Examining the role of mismatch repair system in
genetic instability of CML cells. Methods. 32Dcl3, Baf3 murine IL-3-
dependent cell lines and their BCR/ABL-transformed counterparts were
used. Primary CML CD34 patient cells were used after receiving
informed consent. For measurement of MMR activity the plasmid sub-
strate was used containing EGFP gene with T:G mismatch-corrupted
start codon. The mismatch can be corrected to T:A by MMR, which
restores T-A match and EGFP expression as determined by flow cytom-
etry measuring the number of EGFP* cells. N-methyl-N-nitro-N-
nitrosoguanidine (MNNG) was used as a mutagen inducing MMR-sen-
sitive DNA lesions and ouabain-resistance as an indicator of mutagene-
sis in Na'/K* ATPase to further assess mutation rate and phenotype. Cell
viability was assessed by trypan blue exclusion, clonogenic tests of cells
surviving MNNG challenge were done in methylcellulose. MMR pro-
teins expression was analyzed by Western blotting, while nuclear local-
ization by immunofluorescence microscopy. Results. The efficacy of
MMR was reduced 2-fold in BCR/ABL-positive cell lines and CD34"
CML cells in comparison to normal counterparts as measured by MMR
activity assay. Impaired MMR activity in leukemia cells was associated
with better survival, resistance to apoptosis and accumulation of p53
butnot of p73 after treatment with MNNG, which induces DNA lesions
that recognized by the MMR pathway. In contrast, parental cells dis-
played accumulation of p53, p/3, and activation of caspase 3 resulting
in cell death (Figure 1).
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Figure 1.

BCR/ABL-positive cells, surviving the treatment with MNNG, dis-
played 15-fold higher mutation frequency than parental counterparts as
determined by ouabain-resistance test. More than 70% of mutations in
BCR/ABL cells were G:C'A: T and A:T'G:C transitions. Western blotting
and immunofluorescence studies indicated that total and nuclear expres-
sion of MMR proteins (MSH2, MSH6, MLH1, PMS2) did not differ in
BCR/ABL-positive and normal cells, but their nuclear co-localization in
response to MNNG was severely impaired in the former cells. The
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defects in activity of MMR system and interaction of MMR proteins in
leukemia cells were reversed by inhibition of BCR/ABL kinase with ima-
tinib. Summary and Conclusions. We observed reduced MMR activity in
CML cells associated with higher mutation frequency. Deregulated
MMR activity in CML cells may be directly responsible for generation
of point mutations in ber/abl kinase sequence (and in other genes) caus-
ing resistance to small molecule inhibitors and malignant progression of
the disease. The precise effect of BCR/ABL kinase on MMR pathways
requires further studies.

0100

HIGH-RESOLUTION MAPPING OF DELETIONS OF CHROMOSOME 9Q+
IN PATIENTS WITH CHRONIC MYELOID LEUKEMIA BY SNP-ARRAYS:
WHICH GENES MATTER?
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Background. Extensive submicroscopic deletions 5’ to ABL and/or 3’ to
BCR on the derivative chromosome 9 (9q+) may be detected at diagno-
sis in a proportion of patients (pts) with chronic myeloid leukemia
(CML). 9q+ deletions (del9q+) have been associated with adverse out-
come in pts treated with chemotherapy of interferon, but whether or not
they retain prognostic significance in the imatinib era still remains a
matter of controversy. Aims. Last year we presented the results of a study
conducted on 442 newly diagnosed CML pts enrolled in GIMEMA CML
WP studies of imatinib between Jan 2004 and Jan 2006. The rates of
complete cytogenetic response and major molecular response were
shown not to differ significantly between pts with (n=55) and without
(n=387) del9q+. It can be hypothesized that the size of the deleted region
may be a confounding variable and that one or more critical genes lost
in some cases and retained in others may be responsible for differences
in pt response and outcome. In order to address this issue, we planned
to use SNP-arrays to perform a high-resolution mapping the deleted
region in the 55 pts who were known to carry del9qg+ as assessed by
FISH analysis. Methods. Genomic DNA could be extracted from bone
marrow mononuclear cells archived at diagnosis in 42/55 pts. SNP-array-
based karyotyping was perfomed using Affymetrix GeneChip Human
Mapping 250K Nsp arrays. Copy number analyses were performed
using 48 Hapmap normal individuals as reference set and Partek Genom-
ic Suite software. Results. Results obtained in the subset of 13 pts ana-
lyzed so far show that the extension of genomic loss is variable in size.
The deleted region spanned 600 kb to 2.3 Mb 5’ to ABL and/or 150 kb
to 7.8 Mb 3’ to BCR, with overall deletion size ranging from 3 to 8 Mb.
Detailed maps of genes involved were generated for each pt. The com-
parison of these maps highlighted clusters of genes (8 in the region 5’ to
ABL and 13 in the region 3’ to BCR) that were lost in different sub-
groups of pts. On chromosome 9, they included the PP2A inhibitor SET;
PPP2R4, encoding the regulatory subunit of PP2A; the oncogenic tran-
scription factor PRDA12; TOR1A and TOR1B, two ATPases involved
protein folding; hsa-mir-199b and hsa-mir-219-2 micro RNAs; on chro-
mosome 22, they included MIF, a lymphokine involved in tumor cell
motility; the splicing factors TFIP11 and SE3A1; the PIB5PA, PTPNS1L
and DUSP18 phosphatases; the ADRBK2 receptor kinase; the mitotic
spindle assembly checkpoint regulator MAD1; the regulator of chro-
matin SMARCB1; the Rgr oncogene, encoding a Ras activator; the
CHEK?Z ser/thr kinase; the oncogenic transcriptional co-activator MN1.
Conclusions. Molecular characterization of del9q+ has so far been per-
formed only by FISH. To the best of our knowledge, this is the first
study allowing a high-resolution mapping of sequences involved in
del9g+. Analysis of pts is ongoing and complete results, including clin-
ical correlations with Sokal risk and response to imatinib treatment will
be presented at the meeting.

Funding: supported by PRIN, FIRB, AIL, AIRC, European LeukemiaNet.
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PHILADELPHIA -POSITIVE LEUKAMIA PATIENTS ALREADY

HARBOURING ABL KINASE DOMAIN MUTATIONS HAVE A HIGHER
LIKELIHOOD OF DEVELOPING FURTHER MUTATIONS UNDER THE
SELECTIVE PRESSURE OF NOVEL TYROSINE KINASE INHIBITORS
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Background. Resistance to the Bcr-Abl tyrosine kinase inhibitor (TKI)
imatinib mesylate (IM) in patients (pts) with chronic myeloid leukemia
(CML) and Philadelphia-positive (Ph*) acute lymphoblastic leukemia
(ALL) is often caused by selection of point mutations in the Abl kinase
domain (KD) altering residues that are directly or indirectly critical for
IM binding. To circumvent this problem, novel TKIs have been ration-
ally developed. Each of them, however, can be expected to retain its
own Achilles heels, including novel inhibitor-specific mutations. Afms.
To assess a) which mutations develop i vivo under dasatinib or nilotinib
treatment and b) how Abl KD sequences evolve under the selective pres-
sure of sequential therapy with novel TKIs. Methods. We have monitored
the mutation status of 95 IM-resistant pts before and during treatment
with up to two consecutive novel TKIs (dasatinib, nilotinib). Forty-five
pts (47 %) had CML in chronic phase; 50 pts (53%) had CML in accel-
erated/blastic phase (AP/BP) or Ph* ALL. Results. At the time of IM fail-
ure, 51/95 (54%) pts had KD mutations. After switching to a 2nd TKI
(n=95 pts), 19/51 (38%) pts who had mutations at baseline as against
7/44 (16%; p=.02) pts who did not have mutations at baseline subse-
quently relapsed with newly acquired mutations. Median time to relapse
was 8 months (range, 1-22). Cloning showed that these mutations could
either be acquired by the pre-existing mutated subclone or arise in an
independent one. In addition, 14/51 mutated pts did not respond to the
2nd TKI because of the mutation they were harbouring at baseline. After
switching to a 3rd TKI (n=16 pts), 10/13 mutated pts as against 0/3 non-
mutated pts relapsed with newly acquired mutations. Median time to
relapse was 3 months (range, 1-5). Switch to a 4* TKI (MK-0457, PHA-
739358) has so far been attempted in 3 mutated pts, but observation time
is still too short. Newly acquired mutations in pts who failed dasatinib
were 13151, F317L, V299L, T315A, F317I/S/V. Newly acquired muta-
tions in pts who failed nilotinib were Y253H, E255V/K, L273M, T3151.
More detailed analyses will be presented. Conclusions. (a) In IM-resistant
pts treated with 2"/3< TKIs, Abl KD mutations are often the mechanism
by which the Ph* clone tries to escape from inhibition (90% of failures
associated with presence/emergence of mutations). However, the spec-
trum of critical mutants is very limited as compared to that of IM. b) Pts
already harbouring mutations, especially those with CML in AP/BC or
with Ph* ALL have a higher likelihood of developing further mutations
under the selective pressure of novel TKIs. It can be hypothesized that
in these pts a higher genetic instability may foster rapid emergence of
multiple mutations over time within the same or different Ber-Abl-pos-
itive subclones, which are selected or de-selected depending on the sen-
sitivity profile of the specific TKI employed. In this clinical setting com-
bination therapies would probably be more effective than single-agent
treatment for long-term disease control.

Funding: supported by European LeukemiaNet, AIL, AIRC, FIRB, COFIN,
Fondazione del Monte di Bologna e Ravenna.

0102

P210-DERIVED PEPTIDE VACCINATIONS IN CML PATIENTS INDUCE
NOT REGULATORY CD4*/ CD25"#"/FOXP3* AND CD4*/PERFORIN*
PEPTIDE-SPECIFIC T CELLS

M.B. Bocchia,' M. Ippoliti,' M. Tassi,' E. Abruzzese,” M. Defina,'
MM. Trawinska,” A. Gozzetti,' D. Raspadori,' R. Crupi,' E Lauria'

'University of Siena, SIENA, Italy; °S. Eugenio Hospital, ROMA, Italy

Background. We have previously shown that vaccination of chronic
myelogenous leukaemia (CML) patients with CMLVAX100 (a mixture
of 5 p210-b3a2 breakpoint derived peptides) plus GM-CSF was able to
induce an evident and durable peptide-specific CD4" T cell response in
the majority of patients. Peptidpe—specific CD4 T cell proliferation was
measured by standard [*H] thymidine incorporation assay and this
response was mainly mediated by a 25 mer long breakpoint peptide



(b3a2-25) included in the vaccine. In this pilot clinical trial we showed
that about 60% of 32 CML patients vaccinated while on imatinib,
showed a reduction of their long lasting molecular residual disease after
immunization (first 6 vaccinations) and about 25% of them achieved in
addition a complete molecular response. Aims. To investigate the con-
tribute of this peptide specific CD4* T cell response in antitumor activ-
ity, we further characterize peptide-induced proliferating CD4" cells.
Methods. Briefly, in 10 CAMLVAX100 vaccinated patients in which a strong
b3a2-25 specitic CD4' proliferation was previously observed, we fresh-
ly isolated peripheral blood CD4*T cells and we cultured them 4 days
only in the presence or not of b3a2-25 vaccine peptide or control PR-25
peptide. Afterwards, each culture condition was analyzed both for the
co-expression of CD25, perforin and FOXP3 molecules and for standard
[*H] thymidine incorporation assay. Results. As expected all patients
showed a strong b3a2-25 specific CD4" proliferation (mean stimulation
index 43 -range 19 to 81-). When flow cytometric analysis was per-
formed, we observed a consistent increase of two main CD4* T cells sub-
sets only in the b3a2-25 stimulated CD4 T cells, not in no peptide or con-
trol peptide stimulated CD4" T cells. 1) a small-size CD4'/perforin’ T cell
population (raising from a median of 1.% (range 0.21-5.2) to 2.3% (range
0.49-6.2) with potential cytotoxic activity 2) a large-size CD4/
CD25™¢/FOXP3* T cell population (raising from 0.29 % (range 0.03-
0.66) to 5.65% (range 0.71-9.5) with potential regulatory function. Since
the large size of the latter cells and their high proliferative activity would
argue against a regulatory features and considering that the immunophe-
notypic profile of Tregs in human is not yet fully defined, in 3 selected
vaccinated patients we expanded the CD4'/CD25"¢"/FOXP3* population
with further in vitro b3a2-25 peptide stimulations and then we performed
a functional test to measure its potential regulatory activity. Hence, we
evaluated the ability of expanded b3a2-25 peptide specific
CD4/CD25"¢/FOXP3* T cells to inhibit the growth of CESE labelled
normal subjects naive CD4* T cells stimulated with autologous CD3-
depleted APCs and antiCD3 plus antiCD28 MoAbs. In our experimen-
tal conditions, naive CESE CD4* T cells equally proliferated in the pres-
ence of b3a2-25 specific CD4"/CD25"¢/FOXP3" T cells (at various pep-
tide-specific: naive T cell ratios), no peptide CD4* cells or PR-25 control
peptide stimulated CD4" cells and the rate of proliferation was similar
to the one observed in co-culture experiments with allogeneic normal
CD4* cells. Conclusions. Our data confirmed that CMLVAX100 vaccinat-
ed CML patients mount in vivo a strong CD4" proliferative response spe-
cific for the b3a2-25 peptide contained in the vaccine. Some CD4' cell
are perforin+, but the majority are CD47/CD25"#/FOXP3". The latter
display no regulatory activity despite their phenotype. Whether and how
these peptide-specific CD4* T cells directly exert an antitumor activity
against CML cells is now under evaluation.
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PATIENT-SPECIFIC IC50 ASSAYS IN IMATINIB-RESISTANT CML
PATIENTS ARE HIGHLY VARIABLE AND MAY BE CLINICALLY RELEVANT

D. White,' V. Saunders,' S. Quinn,* T. Hughes'

'IMV'S and Hanson Institute, ADELAIDE; *Novartis Pharmaceuticals, SYD-
NEY, Australia

Background. We have previously demonstrated that in-vitro measure-
ment of patient specific sensitivity to imatinib induced kinase inhibi-
tion (IC50imatinib) provides a key predictor of molecular response in
imatinib treated de novo CML patients.' While overall responses to ima-
tinib in chronic phase CML patients are excellent, some 15-20% of
patients fail to respond or develop secondary resistance. The choice of
second line therapy has, until recently, been guided largely by drug avail-
ability or clinical trial access. I vitro modelling of more common kinase
domain mutants may provide an indicator for second-line drug choice,
but this approach provides little guidance in patients with less common
mutations, multiple mutations, in resistant patients without mutations,
or in whom mutations are undetectable. Aims. To assess the predictive
value of the patient specific IC50 assay, for achievement of 1 and 2 log
reduction in BCR-ABL respectively, and progression in a cohort of ima-
tinib-resistant patients treated with nilotinib for up to 24 months. Meth-
ods. Blood was collected from 12 imatinib resistant patients, immediate-
ly prior to nilotinib therapy. The IC50nilotinib was determined in vitro
by assessing the reduction in phosphorylation of the adaptor protein
Crkl (p-Crkl), an immediate downstream partner of BCR-ABL1. Resulrs.
The median IC50nilotinib was 78nM (Range:35-250nM). Seven of 12
(58%) patients achieved a 1 log reduction in BCR-ABL over the treatment
course and 5 of the 12 (42%) achieved a 2 log reduction in BCR-ABL.
There was a marked difference in the IC50nilotinib between those
patients who achieved, and those that failed to achieve these milestones
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(Table 1). Four of the 12 patients progressed on nilotinib (median time
to progression 3 months). There was a significant difference in IC50nilo-
tinib between these patients and those who did not progress (median
time on study 21months) p<0.001 Table 1. Five patients had baseline
mutations. Four of these mutations have been assessed by in-vitro mod-
eling, and all 4 have low IC50 75, 13, 67 and 35 nM. The patient specif-
ic IC50nilotinib for this cohort were 66, 180, 210, 250 and 180nM. Inter-
estingly, the IC50 in patients without baseline mutations range from 30
to105nM (Median 60nM), which is not significantly different from that
observed in de novo CML patients (median 57nM; range 12-85nM n=40).
Hence, substantial interpatient variation in IC50, not attributable to assay
variability, is observed in patients with mutations, but not significantly
in resistant patients without mutations. Conclusion. This small dataset
suggests that the IC50 assay, developed for de novo patients, is also appli-
cable to imatinib-resistant patients. This assay provides a measure of the
intrinsic sensitivity to nilotinib induced kinase inhibition. It may provide
amore accurate predictor of the subsequent response or risk of progres-
sion for individual patients than published IC50 data from modeled con-
structs, which address only the nilotinib sensitivity of the predominant
mutated clone. This assay warrants further assessment regarding its pre-
dictive value for second line therapy in imatinib resistant patients.

Table 1. Demonstrating the median IC50nilotinib for patient.

Median IC5Qn!ietinib
Milestone :- Yes No
1 log reduction in 66nM 180nM
BCR-ABL (45-78nM)* (89-220nM)*
n=7 n=5
2 log reduction in 66nM 110nM
BCR-ABL (55-76nM)* (56-203nM)*
n=5 n=7
Progression 195nM 63nM
{Range 105- {Range 35-120n\M}
250nM} n=8
n=4

*25th to 75th percentile

Reference

1. White D, Saunders V, Lyons AB, et al: Blood 2005;106:2520-6.
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PHILADELPHIA CHROMOSOME POSITIVE (PH*) LEUKEMIA CELLS
ARE NOT ENRICHED IN THE PRIMITIVE (CD34'CD38-) STEM CELL
FRACTION DURING TYROSINE KINASE INHIBITOR THERAPY

S. Mustjoki,' P. Rohon," K. Rapakko,” S. Hernesniemi,’P. Koskenvesa,’
T. Lundan,® K. Porkka®

'Hematology Research Unit, HELSINKI; *Genetics Laboratory, Department of
Laboratory, Oulu University Hospital, OULU; *Hematology Research Unit,
Department of Medicine, HELSINKI, Finland

Background. Targeted tyrosine kinase inhibitors (TKIs) efficiently
induce rapid hematologic and cytogenetic remission in most chronic
myeloid leukemia (CML) patients. However, a small population of resist-
ant primitive leukemia stem cells remains even after years on therapy,
as rapid leukemia relapse occurs in patients who discontinue TKI ther-
apy. In vitro experiments have suggested that the most primitive CML
stem cells reside in the CD34'CD38" fraction of bone marrow (BM) and
are relatively resistant to TKIs, but thus far there are no reports describ-
ing the prevalence of these cells in patients under TKI therapy. Aims.
The aim of this project was to analyze the effect of TKI therapy on Ph*
leukemia stem cells in vivo. Methods. Large volume (median 26 mL) of BM
aspirate samples from chronic phase CML patients under TKI therapy
were collected (n=14) and CD34 positive cells were separated with
immunomagnetic columns. CD34 positive cells were further sorted into
CD34°CD38* and CD34°CD38" cell populations with multicolor flow
cytometry in order to analyze progenitor cell fractions of different mat-
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uration stage. Proportion of Ph+ cells was determined with fluorescence
in situ hybridization (FISH) by counting 1000 cells in each fraction.
Results. Of 14 patients with CML 11 were in complete cytogenetic remis-
sion (CCyR) when assessed by metaphase FISH of non-fractionated BM
cells. Only one patient had Ph' cells detectable in the CD34" fractions.
In remainder of patients, all progenitor cell fractions, including the most
primitive CD34°CD38- cells, were negative for Ph* cells. Of 4 patients
not in CCyR and thus with detectable Ph* cells in total BM fraction,
three had Ph' cells in CD34" progenitor cell fractions. However, the pro-
portion of Ph* cells was not increased in the most primitive CD34*CD38-
cell fraction, as expected, but was at the same (patient 5, Table 1) or low-
er level (patients 13 and 14, Table 1), as compared to non-fractionated
BM. Conclusions. Based on our data, in chronic phase CML patients, TKI
therapy eradicates most Ph* CD34" progenitor cells. Unexpectedly,
leukemic stem cells were not enriched in the most primitive
CD34'CD38 cell fraction in vivo. These results differ from the in vitro
studies, where CD34*CD38" cells have been shown to be resistant to
TKlIs. This could be due to non-physiological conditions (growth factor
sensitivity, other cytokines) in cell culture assays. Our data underline the
tremendous proliferative potential of very rare stem cells in CML
patients in CCyR, as is evident after discontinuation of TKI therapy.
Future studies evaluating the kinetics of disappearance of Ph* cells from
stem cell fractions during TKI therapy are warranted and may give
important information on the depth of the therapy response.

Table 1.
BM FISH (% of Ph+ cells)
Pt  Treatment Months % BCR- | Non- CD34+ CD34+ CD34+
on TKI ABL/IGUS | fractionated gp3ghan cD3am cD38ams
1 Imatinik 21 Neg 0.00 0.00 0.00 0.00
2 IM+IFN 19 Neg 0.00 0.00 0.00 0.00
3 Casatinib 72 0.003 0.00 NE 0.00 0.00
4 Imatinib 17 0.007 0.00 0.00 0.00 0.00
5 Imatinib 19 0.008 0.38 0.00 0.50 0.18
6 Imatinib 7 0.025 0.00 0.00 0.00 0.00
T Imatinik 23 0.032 0.59 0.00 0.00 0.00
8 Dasatinib 32 0.090 0.00 NE 0.00 0.00
] Dasatinib 27 0131 0.00 0.00 0.00 0.00
10 IM+IFN L] 0.151 0.00 0.63 0.45 0.00
11 Imatinib ] 0.366 0.00 0.00 0.00 0.00
12 Imatinib 17 NE 0.00 NE ME 0.47
13 Imatinib 21 1.077 2018 0.10 0.10 0.09
14 IM+IFN 18 1.425 9.26 1.01 254 0.00
IM, Imatinib; IFN, interferon-a; NE, not evaluated. CD34+ cells were divided in 3 different
fractions based on the CD38 ion: high, di gative (<5%).
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FOXO TRANSCRIPTION FACTOR IS DELOCALIZED AND INACTIVATED IN
CML PATIENTS BY BCR-ABL ONCOGENIC SIGNALLING

E Messa,' C. Panuzzo,' E Arruga,' P. Nicoli,' E. Messa," A. Morotti," A.
Rotolo,' S. Carturan,' T. Kalebic,? I. lacobucci,® G. Martinelli,?
E. Bracco,' G. Saglio,' D. Cilloni'

'University of Turin, TORINO; *Novartis Oncology, EAST HANOVER, USA;
*University of Bologna, BOLOGNA, Italy

Background. The FoxO family of transcription factors is regulated by
PI3K/Akt induced phosphorylation resulting in nuclear exclusion and
degradation. Nuclear FoxO transcribes proapoptotic molecules and cell
cycle inhibitors. In CML cells the TK activity of Bcr-Abl leads to the
abnormal activation of downstream effectors including PISK/Akt. The
aim of this study was to investigate the role of FoxO in Ber-Abl induced
apoptotic arrest and cell growth and the consequence of imatinib (IM)
treatment on FoxO activity. Methods. BM cells were collected from 30
CML patients and 20 healthy donors. The expression levels of FoxO
were tested by RQ-PCR, FoxO protein amount and localization by
Western blot (WB) and immunofluorescence and DNA binding activity
by EMSA. Foxo was analyzed also in CML cells and Ph+ cell lines after
incubation with IM and LY294002. Finally, we transfected cells with
FoxO constitutively activated and we evaluated cell growth and apop-
tosis. Finally we used our already set up model of Drosophila
melanogaster (Dm) transgenic for human Ber-Abl to study the pathways
leading to FoxO inactivation. Results. We found that the amount of FoxO
mRNA and protein is similar in CML cells and controls. FoxO protein is
equally distributed in the nucleous and cytoplasm in controls but is com-
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pletely cytoplasmatic in CML cells and it enters the nucleous during IM
treatment.Additionally, FoxO DNA binding activity in CML patients is
completely absent at diagnosis and reappears after IM or LY294002 treat-
ment. Cells transfected with the mutant form of FoxO showed a
decreased rate of apoptosis and increased proliferation. The progeny
obtained from the crossbreeding of Ber-Abl flies and flies transgenic for
FoxO showed a rescue of FoxO phenotype demonstrating that FoxO
inactivation is Ber-Abl mediated. In addition, the crossbreeding between
Ber-Abl flies and flies carrying inactivated FoxO mutant results into a
progeny showing a mild phenotype suggesting that FoxO mediates Ber-
Abl oncogenic pathway. Conclusions. Taken together these observations
suggest that FoxO is inactivated in CML cells and its delocalization is
mainly dependant from Ber-Abl activity. This results in increased pro-
liferation and reduced apoptosis and it may be crucial for Bcr-Abl onco-
genic pathway. The antiproliferative activity of IM may be mediated by
FoxO re-localization.
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DOWN-REGULATION OF PROTEIN TYROSINE PHOSPHATASE y (PTPRG)
IN CHRONIC MYELOID LEUKEMIA (CML)

M. Della Peruta,' M. Martinelli,” M. Monne,* D. Pintani,’
T. Grafone,” I. Iacobucci,” M. Murineddu,’ E Vinante,” C. Tecchio,’
M. Vezzalini,* G. Piras,” A. Gabbas,® A. Mafficini,* C. Sorio*

"University of Verona, VERONA; “Institute of Hematology and Medical Oncol-
ogy Lorenzo e Ariosto Seragnoli, BOLOGNA; *Centro di Diagnostica Biomol-
ecolare e Citogenetica Emato-Oncologica San France, NUORO; *Department
of Pathology/General Pathology Section; University of Verona, VERONA;
*Department of Clinical and Experimental Medicine/Hematology Section; Uni-
versity, VERONA, Italy

Background. Chronic Myelogenous Leukemia (CML) is the most com-
mon myeloproliferative disease while Receptor Protein Tyosine Phos-
phatase Gamma (PTPRG) has been implicated as a candidate tumor sup-
pressor gene being its expression reduced in various neoplasms and
somatic mutation detected in colon cancer. PTPRG regulates murine
hemopoiesis and is expressed in specific hematopoietic lineages includ-
ing CD34" cells. Aims. Explore the possibility that PTPRG could be
involved in the pathogenesis of CML. Methods. mRNA and protein lev-
els were measured in cell lines, bone marrow and peripheral blood cells
by real-time PCR and flow cytometry using a newly developed antibody
specific for the extracellular domain of PTPRG. Proliferation, clonogenic
and xenografting assays were used to study the effect of PTPRG cDNA
transfection in CML cell lines. Results. We found that PTPRG expression
was undetectable in two of four CML cell lines analyzed. Its loss corre-
lates with higher clonogenicity and proliferation capabilities, while re-
expression inhibits both parameters, reduces tyrosine phosphorylation
and induces myeloid differentiation in stably transfected K562 cells. The
oncosuppressive and differentiation-inducing effect of PTPRG was con-
firmed in vivo after xenotransplantation in a nude mice model. PTPRG
is down regulated at mRNA and protein levels in leukocytes of CML (but
not of chronic lymphocytic leukemia-CLL) patients in both peripheral
blood and bone marrow, including CD34" cells, and is reexpressed fol-
lowing molecular remission of the disease. Conclusions. Loss of PTPRG
expression is associated to the pathogenesis of CML and designate
PTPRG as a new pharmacological target. Measurement of PTPRG
expression levels might find clinical application for confirming diagno-
sis and for following progression of disease and treatment.
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ABL KINASE DOMAIN MUTATIONS ARE INFREQUENT IN
EARLY-CHRONIC PHASE CHRONIC MYELOID LEUKEMIA PATIENTS
RESISTANT TO IMATINIB

S. Soverini,' A. Gnani,' S. Colarossi,' . Castagnetti,' E Palandri,’

E. Abruzzese,” E. Orlandi,* M. Breccia,’ G. Specchia,’FE Gherlinzoni,*
A. Poerio," M. Amabile,' I. Jacobucci,' G. Rosti,' M. Baccarani,'

G. Martinelli'

'Institute of Hematology and Medical Oncology L.e A. Seragnoli, BOLOGNA;
*Department of Hematology Tor Vergata, UNIVERSITY OF ROME; *Division
of Hematology, PAVIA; ‘Department of Hematology La Sapienza, ROMA;
*Department of Hematology, BARI; ‘Hematology Unit, TREVISO, Italy

Background. Point mutations in the kinase domain (KD) of the Bcr-Abl
gene are generally regarded as the most frequent mechanism of resist-
ance to the tyrosine kinase inhibitor (TKI) imatinib mesylate (IM) in
patients (pts) with chronic myeloid leukemia (CML). Nearly all studies,
however, have focused mainly on pts with advanced disease, where
resistance is most often observed. Nowadays, the great majority of pts
on IM are early chronic phase (ECP) pts receiving IM as front-line treat-
ment. If, on one hand, the IRIS study demonstrated that response rates
are high and relapse is infrequent in ECP, on the other hand we still
know very little on the contribution of KD mutations to resistance in this
subset of pts. Aims. To assess the incidence of ABL KD mutations in ECP.
Methods. Between January 2005 and January 2008 we analyzed for the
presence of Abl KD mutations one hundred and six ECP pts on IM who
were referred to our laboratory because their response was defined either
as failure (n=72 pts) or as suboptimal (n=34 pts) according to recently
published recommendations (Baccarani et al., Blood 2006). Results. Twen-
ty mutations were detected in 18/72 (25%) pts who failed IM. In partic-
ular, mutations were observed in 1/2 pts who showed no hematologic
response (HR) at 3 months, 1/10 (10%) pts who showed less than par-
tial cytogenetic response (PCgR) at 12 months, 4/25 (16%) pts who
showed less than complete cytogenetic response (CCgR) at 18 months,
7/25 (28%) pts who lost CCgR, 5/10 (50%) pts who lost HR. Mutations
were M244V (n=2), G250E (n=1), Y253H (n=4), E255K (n=1), T277A
(n=1), E279K (n=1), F311I (n=1), T315I (n=1), M351T (n=3), E355D (n=1),
F359V (n=1), H396R (n=3). In 7 pts who progressed to accelerated or
blastic phase shortly after, four had mutations: Y253H (n=2 pts), E255K
(n=1 pt) and T315I (n=1 pt). Four mutations were detected in 4/34 (13 %)
pts who had a suboptimal response to IM. In particular, a mutation was
observed in 1/13 (9%) pts who showed less than PCgR at 6 months and
in 3/21 (14%) pts who showed less than CCgR at 12 months. Mutations
were E255K, F317L, M351T, F359V. In both groups no correlation was
observed between likelihood of mutation selection and Sokal risk score.
Conclusions. In ECP pts who receive IM as front-line treatment Abl KD
mutations are not the major mechanism of drug-resistance, probably
because mutations tend to accumulate during the natural course of the
disease as a result of a progressively increasing genetic instability and are
therefore a feature of CML clinical deterioration rather than a phenom-
enon observed only against a background of IM exposure. Our data
highlight the need to find out which is the actual predominant mecha-
nism(s) of resistance acting in the setting of ECP - which now gathers the
overwhelming majority of CML pts on IM therapy - as a mandatory
step towards the development of effective second-line treatment strate-

ies.
¢ Funding. Supported by European LeukemiaNet, AIL, AIRC, FIRB, PRIN,
Fondazione del Monte di Bologna e Ravenna.
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THE EFFECT OF IMATINIB MESYLATE ON THE SIGNAL TRANSDUCTION
CASCADE REGULATING TELOMERASE ACTIVITY IN K562 CELLS AND
IN K562 CELLS RESISTANT TO IMATINIB MESYLATE

R. Mor,! O. Uziel,” O. Shpilberg,® ]. Lahav,* P. Raanani,’
E. Rabizadeh,* Y. Zimra,* M. Lahav,” G. Granot’

'Felsenstein Medical Research Center, PETAH-TIKVA; *Felsenstein Medical
Research Centet, Beilinson Hospital, PETAH-TIKVA; *Felsenstein Medical
Research Center, Institute of Hematology, Beilinson Hospital, PETAH-TIKVA;
“Felsenstein Medical Research Center, Hematology Laboratory, Beilinson Hos-
pital, PETAH-TIKVA; *Felsenstein Medical Research Center, Medicine A,
Beilinson Hospital, PETAH-TIKVA, Istael

Background. Imatinib mesylate (IM) is a tyrosine kinase inhibitor selec-
tive for ber-abl, c-Kit, and PDGFR. IM inhibits kinase activity through
competition for ATP binding and is indicated for the treatment of new-
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ly diagnosed chronic myeloid leukemia (CML) patients. Recent publica-
tions have demonstrated that IM may also target other cellular compo-
nents. In light of the important role of telomerase in malignant transtor-
mation, we were interested in the effect of IM on telomerase activity
(TA) and on the signal transduction cascade upstream of it. The signal
transduction cascade we focused on was: PI3K activation occurs follow-
ing growth factor binding to its receptor. Active PI3K phosphorylates
PIP2 generating PIP3. The balance of cellular PIP3 is also regulated by
PTEN, a phosphatase that reduces PIP3 levels. PIP3 promotes AKT
translocation to the plasma membrane. There, altered conformation of
the protein allows subsequent phosphorylation by PDK-1. AKT is one
of the kinases known to phosphorylate and activate telomerase. Aims
To evaluated the effect of IM on the signal transduction cascade leading
to modulation of TA in the ber-abl positive K562 cell line and also in an
IM resistant K562 cell line (K562res). The effect of IM on TA in the
K562res cells is unknown. Using these cells will enable us to study the
connection between the signal transduction cascade activated by ber-abl
and the cascade leading to telomerase activation. Methods. TRAP assay
was used for detecting TA. RT-PCR and Western blots were used to
detect levels of RNA and protein of the different cascade members. FACS
analysis was used for cell-cycle studies. Results. IM caused an 80% inhi-
bition of TA in both K562 and K562res cell. Inhibition of TA was not
caused by changes in the transcription level of hTERT (the catalytic sub-
unit of the enzyme). Telomerase is also regulated at the post-transla-
tional level through phosphorylation by p-AKT. A 60-85% reduction in
p-AKT level was observed following IM incubation in both cell lines. In
addition, the expression of PDK-1, known to phosphorylate AKT, was
downregulated, explaining the dephosphorylation of AKT observed in
the presence of IM. The expression of PI3K, known to positively regu-
late AKT and PDK-1, was downregulated in both K562 and K562res cell
following exposure to IM. Conclusions. Our results demonstrate the abil-
ity of IM to inhibit TA in ber-abl expressing cell lines. TA inhibition was
demonstrated in K562 cells as well as in K562 cells resistant to high con-
centrations of IM. Therefore, the inhibitory effect of IM on TA isn’t nec-
essarily mediated through the known tyrosine kinase targets of IM. The
signal transduction cascade in both the K562 and the K562res cell lines
appears to go through downregulation of PI3K which causes a downreg-
ulation of PDK-1 and p-AKT levels leading to inhibition of TA. This
study supports previous studies demonstrating telomerase as an addi-
tional target of IM. In addition, this study shows that cells, known to be
resistant to IM with regards to its effect on ber-abl, could still be sensi-
tive to IM treatment regarding other cellular components.
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DYNAMICS OF MUTANT BCR-ABL POSITIVE CLONES AFTER
CESSATION OF IMATINIB TREATMENT

B. Hanfstein, M.C. Mueller, S. Kreil, T. Schenk, C. Lorentz,
U. Schwindel, A. Leitner, R.. Hehlmann, A. Hochhaus

Medizinische Fakultdt Mannheim der Universitit Heidelberg, MANNHEIM,
Germarny

Background. Mutations of the BCR-ABL tyrosine kinase are consid-
ered a major cause of imatinib resistance in chronic myeloid leukemia
(CML). More than 50 different mutations have been described, confer-
ring resistance by different molecular mechanisms. The concept of selec-
tion of resistant clones in the presence of imatinib is well understood.
However, only few data have been presented on the changes of mutant
BCR-ABL positive clones after cessation of imatinib treatment. The
assumption of reversibility of clonal selection after removing the selec-
tive pressure of ABL tyrosine kinase inhibition seems to be plausible, but
a general concept of deselection has not yet been established. Aims. We
sought to determine the decline of resistant clones after cessation of
imatinib treatment in CML patients expressing different BCR-ABL muta-
tions. Methods. We examined peripheral blood samples of 53 patients
(pts; 31 m, 22 f, median age 61 yrs) with imatinib resistant CML bear-
ing BCR-ABL mutations detected by direct sequencing and receiving a
subsequent treatment without tyrosine kinase inhibitors after cessation
of imatinib (median interval of imatinib treatment 1.6 yrs, median inter-
val to resistance 1.1 yrs). BCR-ABL specific nested RT-PCR of total leuko-
cyte RNA was performed. The amplicon was subjected to mutation spe-
cific restriction digests. The proportion of mutant BCR-ABL was defined
by a densitometry assay following agarose gel electrophoresis. Results.
16 pts (9 m, 7 £, median age 63 yrs; in chronic (n=8), accelerated (n=4) or
blastic phase (n=4); mutations Y253F, n=1; Y253H, n=4; E255K, n=5;
T315]1, n=4; M351T, n=2) had a minimum follow up of 0.3 yrs after ces-
sation of imatinib (subsequent treatment: hydroxyurea, n=10; cytara-
bine, n=2; mercaptopurine and anagrelide, n=1; thioguanine, n=1; busul-
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fan, n=1; interferon alpha, n=1) and could therefore be monitored for
deselection of the mutant clone. Median follow up after cessation of
imatinib was 1.3 yrs (range 0.3-2.8). Median proportion of mutant BCR-
ABL expression in the presence of imatinib was 98% (range 38-100). The
difference between the proportions before and after cessation at the
lowest point was 61% (median, range -5-100) over a period of 0.4 yrs
(median, range 0.2-2.1). We observed a decline of 93% within 2.1 yrs
(Y253F), medians of 97 %/0.5 yrs (Y253H), 67 %/0.4 yrs (E255K), 0%/0.6
yrs (T3151) and 48%/1.1 yrs (M351T). Three pts expressing the T315I
mutation revealed the persistence of a 100% mutant BCR-ABL clone
during follow up. Two pts (Y253H and E255K) showed a pattern of
repeated rapid selection and deselection after resumption and second
cessation of imatinib therapy. 6 of 16 pts (CP, n=1; AP, n=3; BC, n=2;
Y253H, n=2; E255K, n=1; T315], n=2; M351T, n=1) died during a medi-
an observation period of 3.6 yrs after onset of imatinib treatment, five
of them dying in blast crisis. Conclusions. Deselection of mutant BCR-
ABL clones after cessation of tyrosine kinase inhibition seems to be
common and reproducible except in patients harboring T3151.
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GENE EXPRESSION DOWNREGULATION BY HAPLOINSUFFICIENCY
MECHANISM IN CHRONIC MYELOID LEUKEMIA WITH DELETIONS
ON DER(9)

E Albano," A. Zagaria,' L. Anelli," A. Pannunzio,' A. Russo Rossi,’
E Manodoro,' N. Coccaro,' V. Liso,' M. Rocchi,” G. Specchia'

'Hematology-University of Bari, BARI; *DI. GE.MI University of Bari, BARI,
Italy

Background. Genomic deletions flanking the breakpoint on der(9)t(9;22)
occur in 10%-15% of patients with chronic myeloid leukemia (CML).
These microdeletions have a variable extension and involve sequences on
chromosomes 9 and/or 22, located proximally to the ABL and distally to
the BCR gene. The deletions on der(9) are associated with a poor prog-
nosis on interferon o (IEN-a) therapy whereas controversal data are avail-
able about their influence on the response to imatinib. The molecular
mechanisms responsible for this unfavourable prognosis are still unclear.
We report a gene expression study performed by quantitative real-time
polymerase chain reaction (GQRT-PCR) on 30 CML patients bearing
genomic microdeletions on der(9) chromosome. To date, an expression
study of genes mapping within the deleted regions on der(9) has never
been performed. Methods. 334 CML patients in chronic phase were ana-
lyzed by FISH experiments with probes specific for ABL and BCR genes.
Sixty (18%) out of 334 cases showed genomic deletions on der(9) chro-
mosome; a detailed characterization of deletions extension was per-
formed by using specific BAC contigs. Because of RNA sample availabil-
ity, gene expression studies were performed in 30 out of 60 CML patients
bearing der(9) deletions and in a pool of 10 CML cases without microdele-
tions. A total number of 47 genes with known functions were found
located inside the 9 and 22 chromosome regions most frequently delet-
ed in CML patients. Among all selected genes, 37 resulted to be homo-
geneously expressed in normal bone marrow samples and were analyzed
by gRT-PCR experiments. A total number of 28 genes was validated by
efficient primers pairs; their expression was evaluated in 30 CML cases
bearing der(9) deletions and compared to a pool of cDNA samples derived
from 10 CML patients without sequence deletions (calibrator). To stan-
dardize the quantification of each target gene, p-glucuronidase (-GUS)
gene served as endogenous control. All samples were run in triplets as
technical replicates. Results. All the 28 analyzed genes were found down-
regualted with respect to CML cases without deletions. However, the dif-
ference was statistically significant only for six: protein kinase PKN3
(PKN3, p=0.003), SH3-domain GRB2-like endophilin B2 (SH3GLB2,
p=0.0018), protein phosphatase 2A regulatory subunit B' (PPP2R4,
p=0.007), ankyrin repeat and SOCS box-containing 6 isoform (ASB¢,
p=0.002), ubiquitin specific protease 20 (USP20, »=0.010), and torsin fam-
ily 1 member B (TOR1B, p=0.009). The expression levels of the down-
regulated genes were 0.096, 0.222, 0.223, 0.198, 0.222, and 0.293 for
PKN3, SH3GLB2, PPP2R4, ASB6, USP20 and TOR1B, respectively. All 6
downregulated genes are located on chromosome 9 sequences, cen-
tromeric to the ABL gene, and are implicated in crucial cellular pathways.
Conclusions. We have showed for the first time an expression downreg-
ulation of genes located on der(9) chromosome in CML patients bearing
genomic microdeletions. These findings support the haploinsufficiency
hypothesis, suggesting that in these cases one allele is always not suffi-
cient to ensure an adequate gene expression dosage. However, the bio-
logical meaning and clinical implications of this gene downregulation
remain to be investigated.
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EVIDENCE THAT PPAR ACTIVATION MAY CONTROL THE EXPRESSION
OF THE IMATINIB TRANSPORTER HOCT1 IN CHRONIC MYELOID
LEUKAEMIA

L. Wang, M. Austin, E. Clark
Department of Haematology, LIVERPOOL, UK

The tyrosine kinase inhibitor imatinib (Glivec) produces remarkable
responses in chronic myeloid leukaemia (CML). However, many CML
patients may not achieve cytogenetic benefit, or lose an initial cytoge-
netic response. We recently reported that the expression level of the
imatinib uptake transporter human organic cation transporter 1 (hOCT1)
is a critical determinant of outcome in imatinib treated CML. Patients
with high pre-treatment hOCT1 expression had superior complete cyto-
genetic response (CCR) rates, progression free and overall survival.
Upregulation of hOCT1 in hOCT1-low patients could potentially
improve the efficacy of imatinib treatment for these patients, but noth-
ing is known about transcriptional regulation of human OCT1 in
haematopoietic or CML cells. It has been reported that in liver cells, the
hOCT1 gene is transactivated by hepatocyte nuclear factor-4o. (HNE-
401), and that peroxisome proliferator-activated receptors (PPAR) a and
y activation increases OCT1 expression in mouse hepatocytes. Here we
investigate HNF-4a. and PPAR in primary CML cells and cell lines. Hepa-
tocyte nuclear factor-4a (HNF-4a) ---- HNE-4a gene expression was
studies by RT-PCR in CML (K562, KCL22 and LAMAS4) and HepG2
(hepatocyte) cell lines. HepG2 cells which express HNF-4a isoforms
1,2,3,7,8 and 9 were used as a positive control for detecting HNF4a
expression. It was found that HNF-4a was not expressed in K562,
KCL22, LAMAS4 or 11 CML primary cell samples. Using two HNF-4a
antibodies (G162 and E410) which bind to the D domain and C-termi-
nal F domain on Western Blot (and thus cover all possible isoforms), no
HNE-4a protein was detected in either CML primary cells or CML cell
lines. These results indicate that hOCT1 expression is not regulated by
HNE-4a in CML. Peroxisome proliferator-activated receptors (PPAR) --
-- RT-PCR studies showed that both PPAR o and y are expressed in 10
primary CML cell samples and in 4 CML cell lines (K562, KCL22,
LAMAS4 and KYO1). KCL22 cells (low basal hOCT1 expression) and
mononuclear cells from 5 chronic phase CML patients were treated with
the PPAR o agonists clofibrate or WY14643 and the PPAR A agonist
ciglitazone. A treatment dose and time was chosen that had no effect
on the viability of the cells (assessed by the MTT assay). hOCT1 gene
expression levels were measured using real-time quantitative RT-PCR on
LightCycler. Both PPAR o and y agonists increase hOCT1 expression in
KCL22 cells to 1.5-3.0 fold of the control level. In all 5 primary CML cell
samples, the PPAR y agonist ciglitazone increased #OCT1 expression to
1.7 to 4.2 fold of control. In 3 of 5 cases, the PPAR o agonist clofibrate
also increased hOCT1 expression. In summary, PPAR o/y agonists can
increase hOCT1 expression in primary CML cells and CML cell lines.
PPAR agonists may potentially be of clinical use in CML patients failing
imatinib.
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EFFECT OF TYROSINE KINASE INHIBITORS ON REGULATORY T-CELLS
(TREGS) IN PATIENTS WITH CHRONIC MYELOID LEUKEMIA (CML)

P. Rohon," K. Porkka,” S. Mustjoki®
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Background. Tyrosine kinase inhibitors (TKIs) are currently the stan-
dard treatment in patients with chronic myeloid leukemia (CML). In
addition to BCR-ABL oncoprotein, they also inhibit other kinases (e.g.
C-kit, TEC, BTK, PDGFR, SRC), some of which have important physi-
ological functions in immune responses. However, the in vivo effects of
TKIs on immune effector cells are mostly unknown. T regulatory cells
(Tregs) play the key role in immune homeostasis and protection against
autoimmunity. Tregs are involved in the immune recognition of tumor-
related antigens and may suppress anti-tumor immune responses by
inhibiting the function of other effector cells. Increased amounts of Tregs
have been observed in patients with solid tumors, but in hematological
malignancies only a few studies exist. Aims. We aimed at the character-
ization of the Tregs at diagnosis and during TKI therapy (imatinib, dasa-
tinib) in chronic phase CML patients. Methods. A total of 130 peripher-
al blood (PB) and bone marrow (BM) samples were studied from CML
patients at diagnosis (n=13) and during TKI therapy (n=28). Samples



from 12 healthy volunteers served as controls. Tregs were analyzed with
multicolor flow cytometry using antibodies for CD4, CD25 and FoxP3.
The proportion of Tregs is presented as a percentage of CD4" T-cells.
Results. Proportions of Tregs in PB and BM were similar (median percent-
ages 5.2 and 4.3, respectively, p=0.14) and the values correlated signifi-
cantly (rs=0.46, p<0.001). In BM, the median percentage (range) of Tregs
at diagnosis, during imatinib and dasatinib therapy was 2.0 (0.9-5.3), 5.6
(0.2-9.8) and 2.7 (1.6-5.8), respectively (p=0.008). The median percent-
age of Tregs in PB at diagnosis, during imatinib and dasatinib therapy and
in healthy controls was 4.7 (1.3-8.8), 5.7 (0.6-10.3), 3.6 (1.0-7.6) and 5.3
(3.8-6.9), respectively (p=0.42). Proportion of Tregs was lower in females
than in males (3.7 and 5.5, respectively, p=0.003). No correlation with age
or the Sokal risk score at diagnosis was observed. Conclusions. We show
that the relative numbers of BM Tregs are decreased at diagnosis in CML
patients. Imatinib induces a rapid increase in the proportion of Tregs to
levels found in healthy controls. In contrast, dasatinib therapy was asso-
ciated with similarly low Treg levels as at the time of diagnosis. This dis-
similarity may reflect varying effects of imatinib and dasatinib on
immune effector cells and on immune responses. In contrast to studies
in solid tumors, increased proportions of Tregs were not observed, which
may reflect a different function of these cells in hematological malignan-
cies.
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OMACETAXINE INDUCES THE RAPID LOSS OF MCL-1 BUT NOT OTHER
ANTI-APOPTOTIC BCL-2 FAMILY PROTEINS IN BCR-ABL POSITIVE
CELLS

H. Segal,' S. Michaels,” D. Brown’

'Dealkin University, GEELONG, Australia; *ChemGenex Pharmaceuticals,
MENLO PARK, CA, USA

Background. The natural product alkaloid omacetaxine mepesuccinate
(OMA,; formerly homoharringtonine) is currently undergoing evaluation
in clinical trials as a therapy for patients with tyrosine kinase inhibitor
resistant chronic myeloid leukemia (CML). OMA has been shown to
inhibit protein synthesis (putatively via inhibition the elongation step of
polypeptide synthesis) and induce apoptosis in leukemic cells. Overnight
treatment (>16 hr) of BCR-ABL positive leukemia cells with OMA mod-
ulates expression of bcl-2 family proteins and activates apoptosis via
proapoptotic caspases; however the key early proapoptotic mechanisms
activated by OMA have been incompletely characterized. Aims. To fur-
ther delineate the early (<8hr) cellular events affected by OMA, we have
investigated the expression of pro- and anti-apoptotic bcl-2 family pro-
teins following OMA treatment in BCR-ABL positive leukemia cells. For
comparison, bcl-2 family protein expression was also assessed in cells
treated with imatinib mesylate. Methods. Using the K562 leukemia cell
line, the expression of bcl-2 family proteins that are anti-apoptosis (Bcl-
2, Mcl-1 and Bcl-XL) and pro-apoptosis (Bim and Bax) was examined by
Western blot after exposure to 10nM OMA or 10uM imatinib mesylate
for 1,2, 4 and 6 hr. Results. Treatment of K562 cells with OMA rapidly
induced the loss of Mcl-1 protein expression, which was readily
detectable after 2 hr and was more pronounced 4 and 6hr after addition
of OMA. In contrast, treatment with imatinib mesylate did not alter
Mcl-1 expression in the first 6 hr after treatment. Expression of other
anti-apoptotic proteins Bcl-2 and Bcl-XL or pro-apoptotic Bim or Bax
proteins were not affected by OMA or imatinib mesylate. The OMA
induced loss of Mcl-1 was dependent on proteasome activity as co-treat-
ment of K562 cells with the proteasome inhibitor MG-132 (10 uM) pre-
vented OMA induced Mcl-1 degradation. Summary/Conclusion. These
results indicate that OMA but not imatinib mesylate induces a rapid loss
of the anti-apoptiotic protein Mcl-1 protein in CML cells. Follow up
studies are currently underway to further define the molecular path-

ways affected by OMA treatment of BCR-ABL positive leukemic cells.
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ROLE OF IMATINIB MESYLATE IN OSTEOBLASTOGENESIS

D. Tibullo,' C. Giallongo,' P. La Cava," S. Berretta,' F. Stagno,'
A. Chiarenza,' C. Conticello,” G. Palumbo,' E Di Raimondo1

'Division of Hematology, University of Catania, CATANIA; *Department of
Experimental Oncology, Mediterranean Institute of Oncology, VIAGRANDE
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Background. Imatinib mesylate (IM) is a tyrosine kinase inhibitor current-
ly used in chronic myeloid leukaemia (CML). It has been reported that IM
may affect bone tissue remodeling mainly by an inhibitory activity on
osteoclastogenesis. We therefore evaluated possible effects of IM on
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osteoblatic differentiation of Mesenchymal Stem Cells derived from bone
marrow (BM-MSCs). Methods. Osteogenic differentiation of hBM-MSCS
was induced in presence of 0.2 mM ascorbic acid, 0.1 pm dexamethasone
and 10 mM B-glycerophosphate (osteogenic medium, OM). Expression of
osteoblast-associated genes such as osteocalcin (OCN), RUNX2 and Bone
morphogenetic protein (BVP-2) were evaluated by reverse transcription-
polymerase chain reaction (RT-PCR). Culture surnatant and serum levels
OPG and RANKL were assayed using specific ELISA tests. Results. At 21
days, an extracellular mineralization was present in hBM-MSC cultures
with OM or IM alone but it was more evident with the combination. The
levels of OCN, Runx2/cfbal and OPN expression were increased in cells
treated with OM, IM and OM + IM in respect to control. In particular, lev-
els of BMP2 were significantly higher in IM treated cultures respect to
control (#<0.0007) and they were also higher in OM + IM treated culture
respect to OM alone (p<0.002). The same differences applied for OCN and
Runx2/Cfbal, although at less significat p values. OPG/RANKL ratio in the
surnatant of the culture (p<0,005) and OCN levels (p<0,005) were
increased in BM-MSCs samples cultured with IM in comparison to con-
trol (OM alone). In addition, we examined the OPG/RANKL ratio in serum
of 41 serum samples from CML patients at diagnosis or treated with IM
400 mg from 3 to 24 months. The OPG/RANKL ratio in patients at diag-
nosis was higher in comparison to healthy voluntaries (#<0.004) and the
ratio further increased after 3 and 6 months of IM treatment (p<0.004).
However. the OPG/RANKL ratio returned at the basal level after 24
months of treatment with IM. Conclusions. In summary, our data show that
IM increases osteogenic markers mRNA expression in BM-MSCs and
increase the OPG/RANKL ratio and OCN level in surnatant of BM-MSCs
cultured with IM. In addition, we have shown that CML patients treated
with conventional doses of IM have a transient elevation of the serum
OPG/RANKIL ratio that return to the basal level after 24 months. Our data
show that IM increased the expression of BMP-2 and Runx2/cfbal mRNA
and we hypothesize that the BMP/Runx2 axis can have an important role
in the IM-mediated induction of osteoblasts.

0115

NCK 3 ADAPTER COORDINATES BCR-ABL/SAM68
INTERMOLECULAR INTERACTION

E. Bracco,' E. Bracco,” E. Deklic,' V. Rosso,” S. Mussino,” E Arruga,’
R. Catalano,’ S. Carturan,” E Messa,” I. Defilippi,” C. Panuzzo,’
P. Nicoli,” E. Messa,” A. Rotolo,” R. Pedrola,” D. Cilloni,* G. Saglio®

'University, ORBASSANO; *University of Turin, ORBASSANQO; *University of
Turin, ORBASSANO, Italy

Background. Ph* disorders, such as chronic myelogenous leukemia
(CML) are characterized by the presence of abnormal chromosome ris-
ing from translocation between chromosome 9 and 22 thus giving birth
to a chimeric oncogenic protein named Ber-Abl. This oncogenic kinase
displays constitutive tyrosine kinase activity which leads to tyrosine
residues autophosphorylation, in turn recruiting SH2 and/or PTP contain-
ing proteins. Ber-Abl targeted therapy has been successfully used in the
last decade and among currently available drugs inhibiting Ber-Abl activ-
ity Imatinb mesylate represents the most efficient. Despite the vast
amount of data describing the effects of Imatinib on signal transduction
pathways (ERK1/2, CrkL phosphorylation, PI3K) in Ph* leukemic cells
rather few experimental evidences are available on the effects of Imatinib
on adapter molecules. Aims and Methods. The significance of interactions
occurring between Ber-Abl and adapter molecules is still debated mat-
ter. Most of the interactions so far described (CrkL, Grb2, PI3K p85 reg-
ulative subunit etc) appear to play a role in mediating and integrating sig-
nals which lead to proliferation, cell survival and/or cytoskeletal organ-
ization and more recently few data are presented supporting the hypoth-
esis of adapter molecules as Abl catalytic regulators. By means of an
interactomic approach, based on proteomic strategy using GST-Pull
Down assay with an array of SH2 containing proteins, we attempted to
gain insight into the role played by adapter molecules and Bcr-Abl inter-
actions. Results and conclusions. The data herein presented aims to demon-
strate the presence of quaternary complex involving the SH2-SH3 con-
taining adapter protein Nck beta, the oncogenic tyrosine kinase Ber-Abl
and the RNA binding protein Sam68. The experimental evidences we
have collected support the hypothesis for an Imatinib-dependent inter-
action between Nck beta and Ber-Abl. Furthermore, Pull Down experi-
ments indicate intermolecular interaction between Nck-beta and Sam68,
supporting the idea of a complex Bcr-Abl/Nck-beta/Sam68. Interesting-
ly, Sam68 may modulate splicing of gene regulating apoptosis event,
such as BclX. These data represent the first experimental evidences
showing an interaction between Bcr-Abl and Sam68 leading to speculate
a putative role played by Ber-Abl in mRNA splicing sc
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UNUSUAL SINGLE BAC COPY NUMBER CHANGES IN CHRONIC
MYELOID LEUKEMIA: EXAMPLES FROM CELL LINES AND PATIENTS

A. Chanalaris, A. Chanalaris, D. Brazma, M. Valgaiién, C. Grace,
E.P. Nacheva

Royal Free & UC Medical School, LONDON, UK

Background. The advent of aCGH has enabled us compare two or
more genomes and led to impressive discoveries in the variation of our
genetic material. The plethora of cryptic numerical aberrations in dis-
eases are discovered with relative ease, the discovery of copy number
variations and the discovery of disease associated genomic loci by sin-
gle nucleotide polymorphisms are the contributions of this technology.
Previous studies have used aCGH in CML to discover common features
among CML patients in order to elucidate the relevance of the genetic
background in CML disease progression. By employing aCGH in CML
patients and CML cell lines we came across consistent numerical
changes of large areas adjacent to the BCR/ABL1 fusion and also single
BAC numerical changes interspersed throughout the genome that are
not compliant with the numerical changes of the neighbouring region.
Aims. To characterise the unusual copy number changes we observed
and to eradicate the possibility of aCGH artefact results. Methods. Patient
and cell line material was analysed by 1Mb BAC array (SGI). The unusu-
al numerical aberrations were confirmed by FISH and quantitative real
time PCR. Results. In addition to detection of genome imbalances, affect-
ing regions both large (detectable at chromosome level) and cryptic (as
small as 100Kb) array CGH was instrumental in revealing complex struc-
tural rearrangements. (i) Amplification of the region downstream of
ABL1 gene: A several fold copy number gain of an 800 kb region down-
stream of the ABL1 breakpoint at 9q34.12 region was identified by high
resolution array CGH in the cell lines MEG-01, MC3, EM2 and CML-
T1. FISH mapping revealed that this genomic gain is a result of a struc-
tural change, namely a tandem duplication of the same amplicon. The
latter shows a consistent proximal breakpoint at the ABL1, while its dis-
tal boundaries fall within the RAPGEF1 gene. This amplicon contains
several genes, including NUP214, LANMC3 and RAPGEF{. Similar
gains/amplifications were also identified by FISH in a subclone in the cell
line KYO-1 and were seen in 5 out of 12 cases with double Ph. (ii) Dis-
concordant copy number changes: loss of single BAC locus within a
gained region and visa versa. This phenomenon, clearly detectable at the
graphic presentation of the array data, has been detected in several
patients and cell line genome profiles alike. The most frequently seen are
the ones at the regions of 9p21, 6q23-27 and 1q22-qter were further
investigated and confirmed by FISH and gPCR. Conclusions. We are pre-
senting some cases of unusual copy number aberrations, unusual in that
they go against the numerical changes of the surrounding genomic area.
These changes are not artefacts and we are currently investigating the
possibility of a mechanistic reason behind their appearance.
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NILOTINIB IN CHRONIC MYELOGENOUS LEUKAEMIA IN BLAST CRISIS
(CML-BC) PATIENTS WITH IMATINIB-RESISTANCE OR -INTOLERANCE:
UPDATED PHASE 2 RESULTS

J. Giles," R.A. Larson,” H.M. Kantarjian,® P. Le Coutre,’ E. Palandrini,®
A. Haque,’ N. Gallagher,” O.G. Ottmann’
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Background. Patients (pts) with CML-BC, for whom prognosis remains
poor, may benefit from treatment with nilotinib, a potent and highly
selective BCR-ABL inhibitor. Nilotinib has been approved in several
countries including the US and Europe for the treatment of patients (pts)
with Philadelphia chromosome-positive chronic myelogenous
leukaemia (Ph CML) in chronic phase (CP) and accelerated phase (AP)
who are resistant or intolerant to prior therapy including imatinib. Meth-
ods. This phase 2, open-label study evaluated the efficacy and safety of
nilotinib in adult pts with Ph* CML-BC resistant or intolerant to imatinib.
The primary endpoint was confirmed haematological response (HR).
Imatinib resistance was defined as either treatment with imatinib > 600
mg/d with disease progression or no HR in bone marrow after 4 weeks.
Imatinib intolerance was defined as no major cytogenetic response
(MCyR) and discontinuation due to grade 3/4 adverse events (AEs), or
grade 2 AEs persisting for > 1 month while on imatinib. In the absence
of safety concerns, the initial dose of nilotinib 400 mg twice daily (BID)
on an empty stomach, could be escalated to 600 mg BID for: failure to
achieve a return to CE, loss of an achieved haematological or cytogenet-
ic response, or progressive disease. Results. Safety and efficacy data are
reported for 136 BC pts (myeloid, n=105; lymphoid, n=31), 82% were
imatinib-resistant and 18% were imatinib-intolerant. Many had also
received other prior therapies including interferon (34%), cytarabine
(87%) and BMT (13%). At study entry, 38% of pts had 295% Ph*
metaphases, with additional chromosomal abnormalities noted in 53 %
of pts. Confirmed HR occurred in 29 (21%) pts, with 15 (11%) achiev-
ing complete HR. MCyR was achieved in 55 pts (40%), with 40 (29%)
having complete cytogenetic response (CCyR). Overall survival at 12
months was 42%. Patients with myeloid and lymphoid blast crises had
similar response rates. Treatment with nilotinib is ongoing in 13 pts
(10%); 71 (52%) pts discontinued treatment due to disease progression.
The median duration of treatment was 84 days. Median dose intensity
was 800 mg/day, the same as the planned dose. Although dose interrup-
tions occurred in 38% of pts, the median total duration of dose interrup-
tions was only 10 days. The most common grade 3/4 laboratory abnor-
malities were neutropenia (67 %), thrombocytopenia (62%), and
anaemia (42%). Non-haematological toxicities were mostly mild to
moderate and included rash and nausea. Grade 3/4 pleural/pericardial
effusions and pulmonary edemas were not observed. <1% experience
had grade 3/4 GI bleeding and no CNS bleeding occurred. Conclusions.
Nilotinib demonstrates clinical activity in pts with imatinib-resistant or
-intolerant CML-BC and is generally well tolerated. Nilotinib represents
anovel treatment option in a group of CML pts with very advanced dis-
ease and limited treatment options.
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Background. Nilotinib, a potent and highly selective BCR-ABL inhibitor,
has been approved in several countries including the US and Europe for
the treatment of patients (pts) with Philadelphia chromosome-positive
chronic myelogenous leukaemia (Ph® CML) in chronic phase (CP) and
accelerated phase (AP) who are resistant or intolerant to prior therapy
including imatinib. Methods. This phase 2, open-label study evaluated the
efficacy and safety of nilotinib in pts with Ph* CML-AP with imatinib
resistance or intolerance. Primary and key secondary endpoints were
rate of confirmed haematological response (HR) and major cytogenetic
response (MCyR), respectively. Nilotinib was started at 400 mg twice
daily (BID) and escalated to 600 mg BID for inadequate responses, in the
absence of safety concerns. Results. Included in the analysis were 136 pts
who received at least 1 dose of nilotinib. Of these 136 pts, 109 (80%)
were imatinib-resistant and 27 (20%) were imatinib-intolerant. Median
age was 58 (22-82) yrs; median dose intensity was 781 mg/day; median
treatment duration was 7 months. Of 129 pts, confirmed HR occurred
in 69 (54%) and complete HR occurred in 34 (26%). In imatinib-resist-
ant and -intolerant pts, confirmed HR occurred in 55/104 pts (53%) and
14/25 (56%), respectively. A majority of responding pts (82%) main-
tained HR for at least 12 months. MCyR occurred in 40/129 pts (31 %)
and 24/129 pts (19%) had complete CyR. Of imatinib-resistant pts,
30/104 pts (29%) had a MCyR, and 10/25 imatinib-intolerant pts (40%)
had a MCyR. At 12 months, the estimated overall survival rate was 81%.
At data cutoff, treatment was ongoing for 57/136 pts (42%). The most
common grade 3/4 laboratory abnormalities were thrombocytopenia
(41%), neutropenia (39 %), anaemia (25%), and asymptomatic elevated
serum lipase (16%). Grade 3/4 non-haematological AEs were rare and
included nausea, fatigue, headache, and diarrhoea. There was no occur-
rence of QTcF prolongation >500 msec from baseline. Grade 3/4 fluid
retention was rare, occurring in <1% of all pts. Grade 3/4 rate for any
bleeding events is 2.2%. There was minimal nilotinib cross-intolerance
in patients intolerant to prior imatinib treatment. Conclusions. The results
of this study confirm that nilotinib induces significant and durable
responses in CML-AP pts with imatinib resistance or intolerance. Nilo-
tinib is well tolerated, with minimal occurrence of grade 3/4 AEs, and is
an effective treatment option for this advanced CML population.

0119

DASATINIB IS ASSOCIATED WITH DURABLE TREATMENT RESPONSES
IN CHRONIC PHASE CHRONIC MYELOID LEUKEMIA: LONG-TERM
FOLLOW-UP FROM THE PHASE | TRIAL (CA180002)
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Background. Dasatinib is a potent BCR-ABL inhibitor, approximately
325-fold more potent than imatinib and 16-fold more potent than nilo-
tinib for in vitro kinase inhibition. Dasatinib was approved for the treat-
ment of imatinib-resistant/-intolerant chronic myeloid leukemia (CML)
in any phase or Philadelphia chromosome-positive acute lymphoblastic
leukemia (Ph* ALL) because of efficacy observed during a phase I trial
(CA180002) and a series of phase II studies (the START program). Long-
term follow-up is now available for patients with CML in chronic phase
(CP) treated during the 002 study. Aims. To investigate the durability of
dasatinib treatment responses and long-term tolerability of patients treat-
ed in a phase [ study. Data have been assessed after a minimum follow-
up of 27 months. Methods. Patients with CML-CP who had experienced

hematologic resistance/relapse on imatinib or who had discontinued
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imatinib following toxicity were enrolled from November 2003 to April
2005. Dasatinib was administered at 15-180 mg/d on.a QD or BID sched-
ule according to a dose-escalation protocol, with most patients initially
treated on a 5 d on/ 2 d off schedule (dasatinib 100 mg QD is now the
approved dose for patients with CML-CP following imatinib resistance
or intolerance). In addition to safety assessments, rates of complete
hematologic response (CHR) or major/complete cytogenetic response
(MCyR/CCyR), and duration of progression-free survival (PFS) or over-
all survival were evaluated. Results. Of 45 patients with late CML-CP,
91% had received prior interferon-a, 62% had received imatinib at a
dose >600 mg/d, and 58% had received imatinib for >3 years. Most
patients had responded initially to imatinib (CHR 78%, MCyR 42%,
CCyR 18%), 80% eventually became imatinib resistant (20% intolerant),
and 73% had baseline BCR-ABL mutations. Dasatinib was administered
QD to 22 patients for a median of 31 months (range 3.6-38.5) and BID
to 23 patients for median of 23 months (range 0.5-36.1). Response rates
were similar for QD vs BID treatment (CHR: 95.5% vs 87.0%; MCyR
45.5% vs 60.9%; CCyR 45.5% vs 43.5%). Across all patients, median
durations of CHR and MCyR were not reached (71% of responding
patients had maintained MCyR at 33 months), and at 36 months, the PES
rate was 64% and the overall survival rate was 82%. In a landmark
analysis, achieving a MCyR at any time on dasatinib was associated
with higher 36-month PES (87 % vs 37 %) and overall survival (95% vs
66%). At last follow-up, 62% of patients remained on dasatinib; 18%
discontinued following disease progression, only 1 patient (2%) discon-
tinued for toxicity, and 11% died. Grade 3/4 neutropenia and thrombo-
cytopenia were each noted in 47% of patients. Nonhematologic side
effects were typically mild to moderate. The most common grade 3/4
nonhematologic side effects were pleural effusion (11%), gastrointesti-
nal bleeding (7 %), and dyspnea or pulmonary edema (4%). Summary
and Conclusions. Long-term follow-up from this early study confirms that
dasatinib is associated with high rates of hematologic and cytogenetic
responses in CML-CP following imatinib failure. Dasatinib treatment
responses were durable and translated into favorable PES and overall
survival. Side effects rarely led to treatment discontinuation.
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INTERIM RESULTS FROM A PHASE | CLINICAL TRIAL OF THE BCR-ABL
INHIBITOR XL228 IN DRUG-RESISTANT PH* LEUKEMIAS
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Background. Treatment of the Philadelphia chromosome-positive
leukemias (CML and Ph*-ALL) has been revolutionized through the
development of inhibitors of the oncoprotein Ber-Abl, a drug class pio-
neered by imatinib. Although long term remissions are commonly
achieved with this agent, relapses occur due to several mechanisms,
including point mutations in the BCR-ABL gene and emergence of drug-
resistant clones. While the second generation Abl inhibitors dasatinib
and nilotinib have been effective in treating many patients who have
become resistant to imatinib, there are certain mutated forms of Ber-Abl
which are refractory to all three approved inhibitors, notably the gate-
keeper substitution T3151. In patients who relapse after responding to
dasatinib treatment, a T315I-harboring clone is commonly found.
Patients found to harbor this mutation have very poor response rates to
the approved Abl kinase inhibitors and a poor prognosis. XL228 is a pro-
tein kinase inhibitor with potent activity against wild-type and T3151
isoforms of Ber-Abl (wild type Abl, Ki=5 nM; T315], Ki=1.4 nM) with
additional activity against IGFIR and Src. XL228 blocks downstream
signaling from Bcr-Abl T3151 in cell lines and modulates pCrkL levels in
mouse K562 xenografts consistent with inhibitory activity against Ber-
Abl in vivo. Based on these data, we have initiated a Phase [ clinical trial
in patients with CML or Ph™-ALL who are resistant or intolerant to stan-
dard therapies. Aims. The primary objective is to determine the safety,
tolerability, and maximum tolerated dose of XL228 in patients with
chronic, accelerated or blast phase CML, or Ph™-ALL. The secondary and
exploratory objectives include evaluating the pharmacokinetics of
XL228, pharmacodynamic correlates of drug treatment, the safety and
tolerability of longer term dosing, and preliminary evaluation of effica-
cy. Methods. XL228 is administered as a weekly infusion. Three cohorts
(11 subjects) have been enrolled and evaluated as of abstract submission.
Results. When dosed at 0.45, 0.9, and 1.8 mg/kg, XL228 has proven to be

well-tolerated with no dose-limiting toxicities or drug-related severe
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adverse events reported to date. Preliminary, unaudited safety data
include the following Grade 1 adverse events which may be drug relat-
ed: warmness and pain at the infusion site, fatigue, nausea, and periph-
eral neuropathy (1 patient). At this time, patients currently on study
have been dosed for up to 6 months. Pharmacokinetic analysis of the
first cohorts has demonstrated an approximately dose-proportional
exposure, with a mean terminal half life of 15 to 38 hours. The mean vol-
ume of distribution ranges between 14.2 and 15.4 L/kg, suggesting
X1228 distributes widely into the tissues. Weekly dosing results in low
to moderate accumulation. There are preliminary indications of pharma-
codynamic activity based on transient shifts in phospho-CrkL deter-
mined through flow analyses of patient peripheral blood samples. While
several patients have been classified as having stable disease, no signif-
icant decreases in BCR-ABL qPCR or white count have been measured
as of abstract submission. Dose escalation is continuing. Summary.
X1.228 is a promising agent for treating drug-resistant CML and Ph'-
ALL, including patients harboring the T3151 gatekeeper mutation. Clin-
ical evaluation of XL228 is ongoing.
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EFFICACY OF NILOTINIB IN PATIENTS (PTS) WITH NEWLY DIAGNOSED,
PREVIOUSLY UNTREATED PHILADELPHIA CHROMOSOME
(PH)-POSITIVE CHRONIC MYELOGENOUS LEUKEMIA IN EARLY
CHRONIC PHASE (CML-CP)

J. Cortes,' D. Jones,' S. O'Brien,' A. Ferrajoli,' G. Borhtakur,'
J. Burger,' W. Wierda,' G. Garcia-Manero,' L. Letvak,” H. Kantarjian'

'MD  Anderson Cancer Center, HOUSTON, USA; *Novartis, EAST
HANOVER, USA

Background. Nilotinib is an oral tyrosine kinase inhibitor with
increased selectivity against Ber-Abl approximately 30-fold more potent
than imatinib effective in CML after imatinib failure. We initiated a
phase II study to evaluate the efficacy of nilotinib as 1st line therapy in
pts with newly diagnosed CML-CP. Aims, To investigate the efficacy
and safety of nilotinib as first-line therapy in CML-CP. Methods. The
primary objective was to estimate the proportion of pts attaining major
molecular response at 12 months (mo). Pts with untreated CML-CP
were eligible and received nilotinib 400mg twice daily. Results. Thirty-
five pts have been treated for a median of 6.5 months (mo). The medi-
an age was 47 years (yrs). At 6 months, 100% of patients reaching this
time point (n=20) have achieved a complete cytogenetic response
[CCyR]. The rate of complete cytogenetic response [CCyR] at 3, 6 and
12 mo compares favorably to those observed in historical controls treat-
ed with imatinib 400 mg or 800 mg daily (Table 1).

Table 1
Percent with CCyR
(No. evaluable)
Months on value
therapy P

. ... | Imatinib | Imatinib

Nilotinib 400mg | 800mg
3 96 (31) | 37 (49) | 62 (202) | <0.0001
6 100 (20) | 54 (48) | 82(199) | <0.0001
12 100 (11) | 85(48) | 86 (197) | 0.0007

Major molecular response (MMR) was observed in 13% at 3 mo, 45%
at 6 mo, and 45% at 12 mo. Grade 3-4 thrombocytopenia was observed
in 6% and neutropenia in 3%. Other grade 3-4 adverse events included
elevation of lipase in 9% and bilirubin in 9%. Fifteen (43%) pts had
transient treatment interruptions (median 11 days) and 14 had dose
reductions. The actual median dose is 800 mg daily. Thirty-two patients
continue on study. Conclusion. Nilotinib 400 mg twice induces a CCyR
in nearly all patients as early as 3 months after the start of therapy with
a favorable toxicity profile. Accrual is ongoing.
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DASATINIB COMPARED WITH HIGH-DOSE IMATINIB IN PATIENTS WITH
CHRONIC MYELOGENOUS LEUKEMIA IN CHRONIC PHASE (CML-CP)
AFTER FAILURE OF STANDARD-DOSE IMATINIB - A TWO-YEAR UPDATE
OF THE START-R STUDY

P. Rousselot,' S. Corm,” R. Paquette,® E. Bleickardt,* D. Dejardin,*
H.M. Kantarjian,” D. Niederwieser®

'Hopital Mignot, VERSAILLES, France; *Hopital Huriez, LILLE, France;
SUCLA, LOS ANGELES, USA; “Bristol-Myers Squibl, WALLINGFORD,
USA; ’MD Anderson Cancer Center, HOUSTON, USA; ‘University of
Leipzig, LEIPZIG, Germany

Background. Resistance to standard-dose imatinib and subsequent
treatment failure is a well-established problem that affects many patients
with CML-CP. High-dose imatinib may be a therapeutic option in such
cases. Dasatinib may override multiple mechanisms of imatinib resist-
ance. It is 325-fold more potent against native BCR-ABL than imatinib
in vitro, and is active against imatinib-resistant mutations with the excep-
tion of T3151. Dasatinib has also demonstrated efficacy in patients with
imatinib-resistant CML. Aims. To evaluate the efficacy and safety of
dasatinib and high-dose imatinib in patients with CML-CP after failure
of standard-dose imatinib with a minimum follow-up of 24 months.
Methods. START-R is an international, randomized, phase II study. In
total, 150 patients with CML-CP who failed imatinib 400-600 mg/d
received either dasatinib 70 mg BID (n=101) or imatinib 800 mg/d
(n=49). The primary endpoint was major cytogenetic response (MCyR)
at 12 weeks. Patients without MCyR at 12 weeks, those who experi-
enced confirmed progression, or those with intolerance despite dose
reduction were permitted to cross over to the other study therapy. Dos-
es of dasatinib could be escalated to 90 mg BID for patients with inad-
equate responses at 12 weeks or progression. The definition for pro-
gression was: increasing WBC count, loss of complete hematologic
response/MCyR, confirmed accelerated/blast phase disease, or death.
Data are now presented for a minimum follow-up (LPFV to database clo-
sure) of 24 months. Results. At 12 weeks, MCyR rates were significant-
ly higher for patients receiving dasatinib than for those receiving high-
dose imatinib (36% vs 29%; p=0.4025). At last follow-up, MCyRs had
been achieved with dasatinib vs high-dose imatinib treatment by 53%
vs 33% (p=0.017), with the difference being attributable to rates of com-
plete cytogenetic response (44% vs 18%; p=0.0025). Moreover, MCyRs
were more durable for dasatinib: after 18 months, 90% of dasatinib-
treated patients maintained MCyRs, compared with 74% of imatinib-
treated patients. At 24 months, dasatinib was also associated with sig-
nificantly higher major molecular response rates (29% vs 12%; p=0.028),
improved time to treatment failure (patients without failure at 24
months: 59% vs 18% p<0.0001), and extended progression-free survival
(PES rates at 24 months; 86 % vs 65%; p=0.0012). The PES superiority of
dasatinib over high-dose imatinib was apparent for patients receiving
prior imatinib both at 400 mg/d (¢=0.0562) and 600 mg/d (»=0.0033).
Grade 3-4 non-hematologic adverse-event rates were minimal for both
treatment groups. Grade 3-4 cytopenia was more common in the dasa-
tinib arm. Rates of toxicity-related treatment discontinuation were sim-
ilar between treatments (dasatinib 22% vs imatinib 20%). Conclusions.
These extended, 24-month follow-up data support earlier START-R
reports: the overall benefit-risk assessment favors dasatinib over high-
dose imatinib in patients with CML-CP patients who failed standard-
dose imatinib. The current labeled dose of 100 mg QD was approved
based on a subsequent phase III, dose-optimization study which showed
comparable efficacy with improved tolerability compared with 70 mg
BID.
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DATA FROM A MULTICENTER OPEN LABEL STUDY OF SUBCUTANEOUS
(SC) OMACETAXINE MEPESUCCINATE (OMA) IN IMATINIB
(IM)-RESISTANT CHRONIC MYELOID LEUKEMIA (CML) PATIENTS (PTS)
WITH THE T3151 MUTATION
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AR. Craig,® E. Humpbhriss,® H. Kantarjian'

'MD Anderson Cancer Center, HOUSTON, USA; *Emory University School
of Medicine, ATLANTA, USA; *CHRU Hbpital Claude Huriez, LILLE, France;
‘CHU Hépital Edouard Herriot, LYON, France; *Stragen France, LYON,
France; *ChemGenex, MENLO PARK, USA

Background. Omacetaxine (homoharringtonine, HHT) is clinically
active against Ph® CML, with a mechanism of action independent of



tyrosine kinase (TK) inhibition. Currently available TK inhibitors (TKIs)
have not demonstrated activity in CML patients with T315] mutation.
Aims. We are evaluating the safety and efficacy of OMA in Pts with IM-
resistant T3151" Ph* CML. Methods. Eligible Pts- adult CML with con-
firmed T3151 mutation following imatinib failure. All patients must pro-
vide informed consent to participate. Induction schedule: 1.25 mg/m’
OMA SC twice daily (BID) for 14 days every 28 days until complete
hematologic response (CHR) or hematologic improvement. Maintenance
schedule: 1.25 mg/m’> OMA SC BID for 7 days every 28 days, for up to
24 mos. Results. To date, 33 Pts have been enrolled, 87% having failed
multiple prior TKIs; 19 in chronic phase (CP), 7 in accelerated phase (AP)
and 7 in myeloid blast phase (BP). Median age: 58 yrs (19-83), median
disease duration: 58 mos. (5-285). An independent data monitoring com-
mittee composed of 2 medical doctors and a PHD biostatistician has
been assembled to evaluate all responses reported in the study. This
committee has completed the first adjudication of the initial 10 CP
patients enrolled in the study. Overall response in these 10 patients
demonstrates a CHR rate of 90% and a complete cytogenetic response
rate of 20%. In addition, 1 patient achieved a minor cytogenetic
response. The median time to response was 2 mos. (range 1-5) and the
median duration of response for both hematologic and cytogenetic
response is currently 6 mos. (range 1-12+). All responding patients (N=9)
remain active in maintenance OMA treatment. Safety data are available
on 23 patients enrolled in all disease phases and OMA has been well tol-
erated with the primary toxicity being myelosuppresion (managed with
adjustments to the number of dosing days per cycle). Incidence of treat-
ment emergent grade 3/4 events in these patients include: thrombocy-
topenia 61%, neutropenia 44%, anemia 39 %, febrile neutropenia 22 %
and pancytopenia 13%. Mild injection site pain (23%) and erythema
(13%) have also been reported. Grade 3-4 treatment emergent non
hematologic events have been infrequent with individual events occur-
ring in less than 5% (1 patient/event) of patients. Conclusions. OMA ther-
apy in T315I+ IM-resistant CML is well tolerated and is resulting in
durable CHRs and cytogenetic responses in the initial 10 CP patients
enrolled as determined by an independent Data Monitoring Committee.

0124

CHRONIC MYELOID LEUKEMIA IN BLAST CRISIS TREATED WITH
IMATINIB 600 MG: OUTCOME OF THE PATIENTS ALIVE AFTER
A 6-YEAR FOLLOW-UP
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Biotecnologie Avanzate and Department of Biochemistry and Medical Biotech,
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Background. Management of Blast crisis Chronic Myeloid Leukemia
(BC-CML) is the most challenging entity in the treatment of chronic
myeloproliferative disorders. In 2000, the introduction of Imatinib mesy-
late (IM) has opened a new option in the treatment of BC-CML. Early
results have shown the superiority of IM compared to conventional
chemotherapy; however, the long-term outcome of these patients
remains to be clarified. Aims. The GIMEMA (Gruppo Italiano Malattie
Ematologiche dell’Adulto) CML Working Party conducted a phase I,
multi-institutional prospective study (CML/003) to investigate the long-
term effects of IM in BC-CML patients, treated with IM 600 mg daily.
Ninety-two patients were enrolled. After a 6-year follow-up, we assessed
the IM long-term efficacy, response duration and survival, and we char-
acterized the prognostic factors associated with a favourable outcome.
Methods. Patients were monitored for hematologic and cytogenetic
response at 1-3 months intervals. A complete hematologic response
(CHR) required the normalization of platelet and white cell differential
count and absence of extramedullary involvement. The definition of
return to chronic phase (RTC) required less than 15% blasts and less
than 30% blasts plus promyelocytes in blood or bone marrow and less
than 20% peripheral basophils. Cytogenetic analysis was performed
with standard banding techniques and the response was rated as usual.
Results. Forty-six out of 92 patients (50%) had a sustained RTC, and 24
patients (26%) achieved a CHR. RTC was subsequently lost by 22
patients, for a median duration of the second CP of 11 months (range 1-
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67). Sixteen patients lost the CHR, for a median duration of the CHR of
6 months (range 1-43). Sixteen patients (17 %) had a cytogenetic response
(9 complete, 1 partial, and 6 minor or minimal). CCgR was subsequent-
ly lost by all but 2 pts after 2 to 12 mos from its first achievement, for a
median CCgR duration of 7 months. The Kaplan-Meier median survival
time was 7 months, and the survival rates were 53% at 6 months, 29%
at 12 months, 23% at 18 months and 11% at 36 months; for the 10
patients who achieved a MCgR, OS was significantly better (»=0.001)
(Figure 1). After a median observation time of 66 months, 7 (8%) patients
are alive: 3 patients are on IM treatment (1 in CHR, 1 in partial CgR and
1 in CCgR). Three patients are in complete remission after allogeneic
transplant. One patient is alive in BC, after failure of a second-genera-
tion TKI. Conclusion. We confirm that IM as monotherapy was valuable
and safe in the short-term, but relapse rate was high and the longer term
clinical outcome was not significantly influenced.
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Figure 1. OS according to cytogenetic response.
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IMATINIB 600 MG ACCELERATED PHASE CHRONIC MYELOID
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A 7-YEAR FOLLOW-UP
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Background. Imatinib mesylate (IM), a targeted inhibitor of the BCR-
ABL tyrosine-kinase, is the standard of care for chronic myeloid leukemia
(CML). In patients with CML in accelerated phase (AP-CML), the advent
of IM significantly increased survival. However, few long-term data on
the outcome of these patients based on large, prospective and controlled
trials are available. Aims. The GIMEMA (Gruppo Italiano Malattie Ema-
tologiche dell’Adulto) CML Working Party is conducting a phase II, mul-
ti-institutional prospective study (CML/003) to investigate the long-term
effects of IM in AP-CML patients, treated with imatinib 600 mg daily.
One hundred and eleven patients were enrolled; median follow-up of the
41 living patients is 82 months (range, 73-87). Methods. Patients were
monitored for hematologic and cytogenetic response at 1-3 months inter-
vals. A complete hematologic response (CHR) required the normaliza-
tion of platelet and white cell differential count and absence of
extramedullary involvement. The definition of return to chronic phase
(RTC) required less than 15% blasts and less than 30% blasts plus
promyelocytes in blood or bone marrow and less than 20% peripheral
basophils. Cytogenetic analysis was performed with standard banding
techniques. Results. In 107 patients (96%) was observed a RTC and 79
patients (71%) achieved also a CHR. Cumulative best rates of major
cytogenetic response (MCgR) and complete cytogenetic response
(CCgR) were 30% and 21%, respectively. CCgR was subsequently lost
by 6 patients after 3 to 36 months from its first achievement (median,
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10 months). A total of 90 patients (81%) discontinued IM, after a medi-
an time of 25 months (range, 1-86); only 7 patients (6%) discontinued
IM because of adverse events. At last follow-up, 4 patients were alive
in complete remission after allogeneic transplant, 16 patients have
switched to second generation tyrosine kinase inhibitor and 21 patients
were alive on IM therapy (13 in complete, 5 in partial, 1 in minor and 2
in null cytogenetic response). No late toxicities have been observed. The
estimated rate of overall survival (OS) at 7 years was 43%, and was
associated with the achievement of a MCgR (Figure 1). Conclusion. After
a 7-year follow-up, IM continues to induce durable responses in patients
with AP CML, with negligible toxicity.
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USE OF IMATINIB IN CHRONIC PHASE CML IN CLINICAL PRACTICE:
THE UNIC STUDY
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Background. Imatinib mesilate is widely used to treat chronic myeloid
leukaemia (CML). Aims. The Unmet Needs in CML (UNIC) study aimed
to address knowledge gaps on how CML patients are treated and mon-
itored in clinical practice. Here, we present data on the use of imatinib
in patients with chronic phase CML. Methods. UNIC was a cross-section-
al study, with retrospective chart review of patients currently treated for
CML or Philadelphia chromosome-positive acute lymphoblastic
leukaemia (Ph*ALL) across 8 European countries (Austria, Belgium,
France, Italy, The Netherlands, Spain, Sweden, UK). Patients were
recruited from September 2006 to March 2007. The study was designed
to estimate the proportion of patients ever treated with imatinib and
those imatinib-treated patients who have experienced imatinib resist-
ance and/or intolerance (primary objectives). A secondary aim was to
describe dosing patterns. A registry was collected of potentially eligible
patients - those aged ¢18 years and treated for CML/Ph*ALL at the par-
ticipating centres (academic, non-academic, private clinic or other). Case
Report Forms (CRFs) were completed for eligible patients until the
recruitment target was reached. Data were collected at the most recent
visit and retrospectively through clinical chart review. Results. CREs were
analysable for 1492 chronic phase CML patients, of whom 97% had
received imatinib. Patients were defined as imatinib resistant/intolerant
if resistance/toxicity led to a change in, or discontinuation of, imatinib
use, as reported in their medical chart. Of the imatinib-treated chronic
phase CML patients, 44.6% were imatinib resistant and/or intolerant at
some time since imatinib initiation. A total of 20% of patients stopped
and did not restart imatinib during the study period. Furthermore, 23%
of patients stopped imatinib temporarily due to toxicity (median dura-
tion 22 days), of whom ~30% had >1 such interruption. In all, 41%
(563/1366) of chronic phase CML patients had a dose increase and 33%
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(441/1352) had a dose decrease. The most common imatinib dose
increase was from 400 mg to 600 mg (33%); the most common dose
decrease was from 400 mg to 300 mg (39%). 16% of increases and 14%
of decreases were both to and from imatinib doses <400 mg. Of the 520
patients with 21 dose increase, 17.5% were imatinib resistant just pri-
or to dose change, of whom 63% were resistant at last observation. The
median last imatinib dose was higher in imatinib-resistant patients (600
mg; n=149) than non-resistant patients (400 mg; n=1205). Of the ima-
tinib-resistant patients, 41% had received doses<400 mg. Of the patients
with imatinib dose increases to 600 mg and 800 mg, 22% (62/284) and
32% (36/112), respectively, had a toxicity following the dose increase;
and 88% (173/197) and 96% (64/67), respectively, of those without a
cytogenetic response before the dose increase did not have a cytogenet-
ic response after the increase. Summary/conclusions. A notable propor-
tion of imatinib-treated chronic phase CML patients in this large obser-
vational study needed dose modification, where 41% had a dose
increase and 33% had a dose decrease. Imatinib-resistant patients
received higher imatinib doses than non-resistant patients.
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EXPRESSION OF H-OCT1 PREDICTS FOR ACHIEVEMENT OF CCYR IN
IMATINIB TREATED PATIENTS WHILE THE LEVEL OF PHOSPHO-CRKL
INHIBITION IN CD34 POSITIVE CELLS SEEMS TO BE OF LITTLE
PROGNOSTIC VALUE

S. Sorouri Khorashad, S. Wagner, D. Marin, A.G. Reid, D. Milojkovic,
S. Willimott, G. Gerrard, L. Foroni, ].M. Goldman, J.E Apperley

Imperial College of London, LONDON, UK

Background. About 15% of the patients who are treated with IM in
chronic phase as first line treatment do not achieve complete cytogenet-
ic response (CCyR). The mechanisms of failure to achieve CCyR in the
majority of cases are unknown. Identification at diagnosis of patients
who might subsequently fail to achieve CCyR would provide a consid-
erable aid to clinical management. Aims. It has been suggested that meas-
uring response to IM in CD34 cells from pre-IM samples might provide
some information about patients’ future response to therapy. We there-
fore assessed two such approaches for their predictive value: 1) meas-
urement of the level of inhibition of Crkl phosphorylation (p-Crkl) by
IM in CD34 positive cells; and 2) the level of h-OCT1 expression. Phos-
phorylation of the adaptor protein Crkl, which is a direct substrate of
BCR-ABL, is known to be lower in patients responding to imatinib
mesylate, and may therefore provide an in-vitro method of assessing
likelihood of response. hOCTT1 actively transports imatinib into cells,
suggesting that patients with low baseline expression of hOCT1 may be
unable to achieve adequate intracellular concentrations of imatinib, and
hence fail to achieve a cytogenetic response. Methods. We analysed the
level of P-Crkl inhibition by IM in CD34 positive cells from pre-IM sam-
ples and the level of h-OCT1 expression in 25 patients who had been
treated with IM as first line therapy, 10 of whom failed to achieve CCyR
during therapy with IM. Separated CD34 cells obtained before start of
IM were cultured with and without 5 pM IM for 16 hours. The P-Crkl
in the treated culture was calculated as a percentage of the untreated
using flow cytometry. H-OCT1 transcript was measured by real time
PCR and expressed as a ratio to the control gene which was G6PD in
this study. Results. P-Crkl reduction was not significantly different in the
patients who achieved CCyR from those who did not (p=0.53). Clini-
cal response was not significantly different between the patients who
had =50%reduction in P-Crkl and those who did not (p=0.97). The
expression level of h-OCT1 in diagnostic samples was significantly asso-
ciated with time to achievement of CCyR. The patients who had a h-
OCT1/G6PD ratio >10 had RR of 4.2 to achieve CCyR than those for
whom this ratio was less than 10 (p=0.027). Interestingly, there was no
correlation between the inhibition level of P-Crkl and the level of h-
OCT1 (p=0.86). This observation suggests that the level of h-OCT1
expression may not influence inhibition of P-Crkl by 5 uM IM. Summa-
ry. Level of in vitro inhibition of p-Crkl in CD34 positive cells by IM does
not appear to predict for future response, however, the expression lev-
el of h-OCT1 shows a significant correlation with time to CCyR and
warrants further investigation as a prognostic indicator.
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DASATINIB LACK OF CROSS INTOLERANCE TO IMATINIB IN PATIENTS
WITH CHRONIC MYELOGENOUS LEUKEMIA IN CHRONIC PHASE
(CML-CP) WHO ARE INTOLERANT TO IMATINIB - A RETROSPECTIVE
SAFETY ANALYSIS

E Guilhot,' S.L. Goldberg,’ R.M. Stone,” M. Mauro,' Y. Matloub,”
T.T. Chen,” HJ. Khoury”

'CHU de Poitiers, POITIERS, France; *Hackensack University Medical
Center, HACKENSACK, USA; *Dana-Farber Cancer Institute, BOSTON,
USA; *Oregon Health & Science University, PORTLAND, USA; *Bristol-Myers
Squibb, WALLINGFORD, USA; “Emory University School of Medicine,
ATLANTA, USA

Background. Cross intolerance may be a barrier in the second-line treat-
ment of imatinib-intolerant patients with CML-CP. Dasatinib is a BCR-
ABL inhibitor structurally unrelated to imatinib; it is effective in patients
with CML-CP intolerant to imatinib and is generally well tolerated. The
most common adverse events of imatinib treatment are fluid retention,
gastrointestinal intolerance, and cytopenias. Aims. To assess whether the
type of intolerance to imatinib (hematologic or non-hematologic toxic-
ity) predicts the safety of dasatinib. Methods. Pooled data from two mul-
ticenter studies, one phase II and one phase III, in patients with CML-
CP were analyzed. Imatinib intolerance was defined as grade =3 non-
hematologic toxicity or any grade 4 hematologic toxicity lasting >7 days.
Dasatinib was administered according to one of four schedules: 70 mg
BID, 100 mg QD (the approved dosing schedule), 50 mg BID, and 140
mg QD. Median duration of dasatinib therapy was 11.96 months (0.03-
30.06 months). Cross intolerance between imatinib and dasatinib was
evaluated using discontinuations due to NCI-CTAE grade 3-4 adverse
events. Evidence for a correlation between fluid retention on imatinib
and subsequent pleural effusions on dasatinib was examined. Results. In
total, 271 patients with imatinib-intolerant CML-CP were eligible for
analysis. The duration of imatinib therapy was <1 year in 58% of
patients. Imatinib intolerance was related to hematologic toxicity in 46
patients and non-hematologic toxicity in 225 patients. The exact cause
of imatinib intolerance related to non-hematologic toxicity was defined
in 210 patients (Table 1).

Table 1.

No. of pts
Adverse events causing  No. of imatinib- No. of dasatinib- discontinuing
intolerance intolerant pts  intolerant pts dasatinib
Rash 87 3 1
Hepatotoxicity 48 0 0
Myalgia/arthralgia 22 1 1
Gl toxicities 15 2 0
Fluid retention 10 0 0
Pulmonary toxicities 10 0 0
Bone pain 5 0 0
Others (1 or 2 pts each) 13 3* 0
TOTAL 210 9 2
*Faligue, headache, and cardiac toxicity

Nine (4%) patients experienced the same grade 3-4 non-hematologic
toxicity on dasatinib as on imatinib, and only two (1%) discontinued
dasatinib. Seven patients continued on dasatinib following dose reduc-
tion. Ten patients had fluid retention on imatinib, and none developed
pleural effusion on dasatinib. Among the 46 patients who had discon-
tinued imatinib due to hematologic toxicity, six (13 %) discontinued dasa-
tinib due to the same hematologic toxicity. Conclusions. In this large pop-
ulation of imatinib-intolerant patients with CML-CEF, there was no evi-
dence of cross intolerance between imatinib and dasatinib, suggesting
that imatinib-intolerant patients may be successfully switched to dasa-
tinib without being at risk of experiencing similar grade 3-4 toxicities.
There was also no evidence to support a correlation between fluid reten-
tion with imatinib and pleural effusions with dasatinib.

Copenhagen, Denmark, June 12 — 15, 2008
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HAPLOIDENTICAL BLOOD AND MARROW TRANSPLANTATION IN
ADVANCED CHRONIC MYELOID LEUKEMIA: A SINGLE-CENTER REPORT
OF 35 PATIENTS

Z.Zhao, T. Wy, ].B. Wang, X.Y. Cao, Y.M. Ying, D.P. Lu
Beijjing Daopei Hospital, BEIIING, China
Background. Chronic myeloid leukemia (CML) has substantially

improved survival with the application of imatinib, however, the
patients with advanced CML such as in accelerated phase (AP) or blast
crisis (BC) have dismal prognosis even in the era of tyrosine kinase
inhibitors. Allogeneic hematopoietic stem cell transplantation is still the
only way to cure the patients with advanced CML. HLA mismatched /
haploidentical blood and marrow transplantation (haplo-BMT) from
family donor is a feasible alternative option for patients with hemato-
logical malignancies who need transplant but lack of matched either sib-
ling or unrelated donor (Lu DP et al. Blood 2006; 107:3065). Aims. In cur-
rent clinical study, the efficacy of haplo-BMT in the treatment of
advanced CML was investigated. Methods. From November 2002 to
October 2007, thirty-five patients with advanced CML without matched
either sibling or unrelated donors received haplo-BMT. All patients or
their guardians signed consent forms approved by the institutional
review board. Eleven patients achieved the second or the third CP after
treatment with imatinib or chemotherapy or both before pre-condition-
ing, but there were thirteen cases in AP and 11 patients in BC at the
time of transplantation. The median age was 29 years (range 8 to 51
years). The regimens for pre-conditioning and GVHD prophylaxis have
been published previously. G-CSF primed both bone marrow and
peripheral blood were employed as the grafts. The median follow-up
time among living patients was 25.5 months (range, 5 to 57 months).
Results. The cases of HLA-antigen mismatched between donor and recip-
ient as 1, 2, and 3 antigens were 1, 12, and 22 respectively. The mean
mononuclear cells and CD34" cells were 7.19+1.837x10°%kg and
2.54+1.50x10"/kg. All but one patient achieved hematopoietic reconsti-
tution. The median days for neutrophil and platelet engraftment were
13 (range, 8-22) and 17 (range, 9-151), respectively. Hyperacute GVHD
occurred in 28.6% patients. The cumulative incidence of grade II to IV
acute GVHD was 47.8%. Among 27 patients with survival longer than
100 days, 16 of them had chronic GVHD. Two-year cumulative overall
survival rates were 75.0%, 26.6% in patients with CML-CP2 or CP3,
CML-AP or BC, respectively (¢<0.01). Conclusions. Haploidentical BMT
is a feasible therapeutic mean for patients with advanced CML if they
have no matched donor available. It is better to perform haplo-BMT at
CML-CP2 or CP3 other than CML-AP or BC.
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BLASTS, EOSINOPHILS, SPLEEN ENLARGEMENT, AND CONCOMITANT
DISEASE PROVIDE INDEPENDENT SIGNIFICANT PROGNOSTIC INFOR-

MATION ON THE PROBABILTY TO LIVE MORE THAN NINE YEARS WITH
CONSERVATIVE DRUG TREATMENT

M. Pfirrmann,' E Waibel,” M. Lauseker,' S. Saussele,’
M. Rohrbacher, A. Leitner,” ]. Hasford,' R. Hehlmann,” A. Hochhaus®

'Ludwig-Maximilians-University, —~ MUNICH; *Medizinische — Fakultit
Mannheim der Universitiit Heidelberg, MANNHEIM, Germany

Background. 1477 newly diagnosed patients with chronic myeloid
leukemia (CML) in chronic phase were recruited for German CML stud-
ies], Il and IIT between 1983-2001. Most patients (n=1094, 74 %) received
drug treatment as first-line therapy. 383 patients received allogeneic stem
cell transplantation in first chronic phase and are not considered here.
Aims. Based on a median observation time of 9.6 years for 238 living
patients (22% of 1094) for the drug-treated patients, we sought to inves-
tigate which factors evaluated at diagnosis provide prognostic informa-
tion with regard to survival beyond nine years after registration in one
of the trials. Methods. To be able to determine the final outcome (dead
or alive nine years after registration), living patients who were observed
for <9 years were excluded (n=95). The prognostic influence of the can-
didate variables on the final outcome was examined by conditional logis-
tic regression with at least nine year survival as response. Responders and
non-responders were matched by allocated drug treatment (busulfan
(BU), hydroxyurea (HU), interferon-o. (IEN), combination therapy
IEN+HU), sex, and age group (<50, 50-64, >64 years). To avoid too small
strata, further 38 patients allocated to intensive chemotherapy were not
considered. Results. The 961 patients of the final analysis sample com-
prised 684 patients randomised within the trials CML I and II: 164
patients were randomised to BU, 255 to HU, 102 to IFN, and 163 to
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IEN+HU. The remaining 277 patients were part of the CML study Il and
allocated to receive IFN+HU as first-line therapy. Only drug treatment
but not trial origin had an influence on survival. After nine years, 177
patients were still alive (18%): 12 (7%) allocated to BU, 31 (12%) to
HU, 19 (19%) to IFN, and 115 (26%) to IEN+HU. Of 130 patients (73 %
of 177) who were still alive at last evaluation, 62 (48%) received second
line imatinib therapy, 30 (23%) IEN, 22 (17 %) HU, 11 (8%) no therapy,
2 (2%) other therapy, and for 3 (2%) therapy was unknown. With a sig-
nificance level of 0.05, conditional logistic regression identified white
blood cell count, the proportions of basophils, blasts, eosinophils, and
erythroblasts in peripheral blood, hemoglobin, lactate dehydrogenase,
spleen size, weight loss, and Karnofsky index to have a significant uni-
variate association with survival outcome. In addition to these variables,
the univariately non-significant parameters fever, general ill-feeling, con-
comitant disease, platelet count, and proportions of myelocytes and
promyelocytes in peripheral blood qualified for multiple analyses. A
backward and forward selection strategy yielded a final model with four
independent variables: blasts, eosinophils, spleen enlargement, and con-
comitant disease. Apart from the latter one, these variables were also
part of the Hasford score (Hasford et al., INCI 1998; 90:850-8). Conclusions.
Matched for allocated first-line treatment, sex, and age group, our results
indicate that blasts, eosinophils, spleen enlargement, and concomitant
disease provide independent, statistically significant prognostic infor-
mation on the probability to live beyond nine years with conservative
drug treatment.
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MEASUREMENT OF IMATINIB AND ITS METABOLITE, CGP-74588, IN
TREATED CHRONIC MYELOID LEUKAEMIA PATEINTS BY HPLC

A. Davies, A. Hayes, K. Knight, S.J. Watmough, M. Pirmohamed,
R.E. Clark

University of Liverpool, LIVERPOOL, UK

Background. Recent data have indicated that plasma imatinib levels
might correlate with clinical outcome in chronic myeloid leukaemia
(CML). Imatinib is mainly metabolised by the cytochrome P450 iso-
form (CYP3A4) to produce the N-desmethyl metabolite CGP-74588.
Although equipotent, CGP-74588 has a longer half-life than imatinib,
and may have longer lasting effects. A variety of concomitant medica-
tions and foodstuffs can either inhibit or induce drug metabolism path-
ways, in particular CYP3A4, and thereby alter the level of the interact-
ed drug. It is therefore possible that plasma levels of CGP-74588, as well
as imatinib, correlate with clinical outcome. Methods. We have devel-
oped a high performance liquid chromatography (HPLC) technique that
will assay both imatinib and CGP-74588 simultaneously, using clozap-
ine as the internal standard. Solid phase extraction (SPE) was used to pre-
pare the plasma samples (200 uL). The samples were separated by UV-
HPLC through a Gemini C6-Phenyl (150 mm x 4.6 mm ID; 5 um) col-
umn (Phenomenex) under isocratic mobile phase conditions of
MeOH:50mM ammonium acetate (65:35, v/v) at a flow rate of 1 mL/min
and detected at 260 nm. Results. Complete separation of the imatinib and
CGP-74588 peaks was observed with retention times of 5.5 and 3.7
minutes, respectively, during a run time of 17 minutes. Mean extraction
recovery of imatinib and CGP-74588 are 89% and 96% respectively.
Calibration curves are linear (r’=0.9999) between 12,000 and 750 ng/mL.
The limit of quantification (LOQ) is 100 ng/mL (<15% bias). Intra-day
precision is demonstrated with CVs at or below 2% and 4.5% for ima-
tinib and CGP-74588 respectively. The method is reproducible with
mean inter-day CVs of less than 3.5% and 3% for imatinib and CGP-
74588 respectively. Analysis of clinical samples has demonstrated con-
trasting plasma imatinib levels 22-26 hours after identical doses, with
subsequent clinical outcome being more favourable with higher plasma
levels. In addition, the ratio of imatinib to CGP-74588 was not constant,
and may relate in part to the time since last dose of imatinib, and
CYP3A4 activity. As predicted, levels of both imatinib and CGP-74588
are higher in samples 11-13 hours post dose than 22-26 hours post dose,
and in patients receiving 600 or 800 mg daily doses compared to 400 mg
daily dosing. Expansion of these findings with a wider dataset is current-
ly in progress. Summary. The present entirely HPLC based method to
assay both imatinib and CGP-74588 avoids the need for mass spectrom-
etry and for radioactive laboratory standards, and can be used to mon-
itor individual patient responses to imatinib and improve the prediction
of clinical outcome in CML.
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COMBINED THERAPY WITH IMATINIB FOR INDUCTION AND
INTERFERON AS CONSOLIDATION INDUCES A SUSTAINED
CYTOGENETIC REMISSION THAT FACILITATES DISCONTINUATION OF
ANTI LEUKEMIC THERAPY IN CHRONIC MYELOGENOUS LEUKEMIA

I. Hardan,' N. Amariglio,' L. Trachtenbrot,' A. Simon," A. Shimoni,"
L. Levi,” M. Koren- Michowitz,' Y. Binenbaum,' G. Rechavi,' A. Nagler'

'Sheba Medical Center, TEL HASHOMER; 'Soroka Medical Center, BEER
SHEVA, Israel

Imatinib Mesylate (IM, Gleevec) is capable of induction of cytogenet-
ic and molecular response in a substantial proportion of newly diag-
nosed and previously treated chronic myelogenous leukemia (CML)
patients. Discontinuation of therapy results in an early disease progres-
sion in most cases due to IM reduced activity on immature Ph+ progen-
itors. IM is therefore needed for lifelong, while the duration of response
to tyrosine kinase inhibibitors and the adverse effects of long term use
of these agents are yet unknown. Alpha Interferon (IFN) is capable of
controlling immature Ph* progenitors, mainly in the set up of minimal
residual disease (MRD), by mounting an autologous anti leukemic activ-
ity mediated by CML specific T cell clones. Therefore, unlike IM, ITFN
therapy discontinuation in responding patients often does not result in
disease progression. Aims. We conduct a prospective clinical trial aims
to study the efficacy of further eliminating residual Ph* progenitor cells
in patients with IM induced complete cytogenetic remission (CCyR)
and it's potential role in facilitating discontinuation of (and freedom
from the need of) anti-leukemic therapy. Methods. Eligibility includes
more than one year of documented CCyR on IM therapy and lack of his-
tory of IFN intolerance. PEG-IFN2a (Pegasys) was added to the IM ther-
apy at enrolment for 12 month. IM therapy was discontinued after 9
month of IEN administration. Thus, 12 month after enrolment patients
remain off anti leukemic therapy. Twelve patients (9 m, 3 f; median age
47y, range 32-61) were enrolled. Median CML duration at enrolment
was 61 month (range 24-108). Six patients were previously treated with
IEN; one patient had a previous autologous and one an allogeneic BMT.
Three patients had a previous documentation of accelerated phase CML.
Hasford score at diagnosis was low in seven patients and
intermediate/high in 3 and 2 patients respectively. Median duration of
IM therapy was 54m (range 21-72). At enrolment seven patients had a
major molecular response (MMR) in BM cells including one with unde-
tectable BCR-ABL transcript (molecular remission, CMR). Results. One
patient discontinued IEN therapy after 4 weeks due to side effects. 11
patients received 90-180 mg of PEG-IFN/week according to blood counts
for 52 weeks and discontinued IM therapy 39 weeks after initiation of
IEN therapy. Nine Of the 11 patients improved their molecular response
(either to MMR or to CMR) during the IFN therapy (one remained in
CMR and one in MMR). At the day of IM discontinuation 7 of 11
patients had a documented molecular remission (CMR). With a medi-
an follow up of 9 month from discontinuation of IM therapy (range 3-
16m) two of 11 patients relapsed (at 8 and 9 month after IM discontin-
uation, and regained their base line response with IM therapy) while
nine of the 11 patients remain in CCR off therapy. Four patients are >15
month from IM discontinuation (>12 month off all therapy). These four
patients are in a sustained cytogenetic remission (two with CMR and
two with MMR). Conclusions. An adition of one year of consolidation
therapy with IFN can facilitate discontinuation of Imatinib (and all anti
leukemic) therapy in patients with CML in cytogenetic remission. A
longer follow-up and larger experience are needed to determine the off-
therapy duration of remission and to define the sub-population of
patients that may benefit from this strategy.



0133

TREATMENT OF PHILADELPHIA-POSITIVE CHRONIC MYELOID
LEUKEMIA WITH IMATINIB: INTRODUCING THE CONCEPT OF STABLE
MOLECULAR RESPONSE

E Palandri,' I. Iacobucci,” S. Soverini,” F. Castagnetti,’ A. Poerio,”
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'‘Department  of  Hematology — Seragnoli ~ BOLOGNA; *Department
of Hematology Seragnoli, BOLOGNA; *Department of Cellular Biotechnology
and Hematology, University La Sapienza, ROMA; *Department of Clinical and
Biological Science, University of Turin at Orbassano, TORINO; *Division of
Hematology, UDINE; *CEINGE Biotecnologie Avanzate and Department of
Biochemistry and Medical Biotech, NAPOLIL Italy

Background. The achievement of a major molecular response (MMolR)
at 12 months is a surrogate marker of progression to accelerated/blast
phase free survival (PES) in chronic myeloid leukemia (CML) patients
treated with imatinib (IM). Aims. We evaluated the prognostic value of
the long-term prospective evolution of the MolR based on a retrospec-
tive analysis of 130 late chronic phase patients, who achieved a complete
cytogenetic response (CCgR) with IM 400 mg. Methods. Two hundred
and seventy-seven patients were treated with IM 400 mg daily after
Interferon-a (IFN-a) failure, and 153 (53%) patients obtained a CCgR.
We have selected for this analysis 130 out of 153 patients (85%), on the
basis of the following criteria: 1) a CCgR confirmed at least twice; 2) at
least 3 molecular tests performed after achieving the CCgR (median
number of evaluable molecular tests: 5; range: 3-8). Patients were mon-
itored for cytogenetic and MolR every 6 months. Cytogenetic analysis
was performed with conventional methods. MolR was assessed on
peripheral blood by quantitative PCR (RQ-PCR, TagMan) and results
were expressed as a ratio of BCR-ABL:ABL %. MMolR was defined as
a ratio BCR-ABL/ABL % less than 0.05; a complete MolR (CMolR) was
defined as undetectable BCR-ABL transcript levels by RQ-PCR con-
firmed by nested PCR. Results. In 71 patients (55%) MolR was always
major (stable MMolIR); in 19 (15%) MolR was occasionally less than
major (unstable MMolR) and in 40 patients (30%) MMolR was never
achieved (never MMolR). Patients with stable MMolR had longer CCgR
duration and better PFS compared to patients with absent or unstable
MMolR. The achievement of a MMolR, if maintained continuously, con-
ferred a marked long-term stability to the CCgR (rate of CCgR loss: 4%):
the probability of remaining in CCgR after 6 years was calculated by the
Kaplan-Meyer method (Figure 1) and was 95% for patients in stable
MMolR and 67 % for patients with unstable or never MMolR (p<0.0001,
log-rank test).
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Figure 1. CCgR duration according to RQ-PCR categories.

Patients with stable MMolR have a significantly lower risk of losing
the CCgR than patients with unstable (4% vs 21%, p=0.03) and never
MMOoIR (4% vs 33%, p<0.0001). Finally, if a MMolR is not maintained
continuously, the risk of losing the CCgR is higher but not significantly
than if it is never achieved (33% vs 21% p=0.5). Conclusion. These data
confirm that achieving a MMolR is prognostically important but point
out that the prognostic value of achieving a MMolR is greater if the
response is confirmed and stable.

Copenhagen, Denmark, June 12 — 15, 2008
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EXPANDING NILOTINIB ACCESS IN CLINICAL TRIALS (ENACT) STUDY
IN ADULT PATIENTS WITH IMATINIB-RESISTANT OR INTOLERANT
CHRONIC MYELOID LEUKEMIA (CML): UPDATED SAFETY ANALYSIS

E Nicolini,' G. Alimena,” Z. Shen,® H.-K. Al-Ali,* A. Turkina,’
G. Smith,* R. Pasquini,” S. Jootar,’ Y. Hsu,” M.L. Veronese,’ B. Powell"

'Hépital Edouard Hertiot, LYON, France; *Cellular Biotechnology and
Hematology, University La Sapienza, ROME, Italy; *Rui Jin Hospital, Shang-
hai Jiao Tong University School of Medicine, SHANGHAL China; *Medizinis-
che  Klinik  und  Poliklinik  II, ~ Universitat  Leipzig, ~LEIPZIG,
Germany; "Hematological Scientific Center, MOSCOW, Russian Federation;
‘Leeds Teaching Hospital, LEEDS, UK; "Universidade Federal do Parand,
CURITIBA, Brazil; *Medicine, Mahidol University, SALAYA, Thailand;
’Novartis Pharmaceuticals, EAST HANOVER, USA; *Comprehensive Cancer
Center of Wake Forest University Baptist Medical Center, WINSTON-SALEM,
USA

Background. Nilotinib, a potent and highly selective BCR-ABL inhibitor,
has been approved in several countries including the US and Europe for
the treatment of patients (pts) with Philadelphia chromosome-positive
chronic myelogenous leukemia (Ph® CML) in chronic phase (CP) and
accelerated phase (AP) who are resistant or intolerant to prior therapy
including imatinib. The ENACT study, which is an open label, multicen-
ter, ongoing study, was initiated to provide expanded access to nilotinib
and obtain additional safety information in pts with imatinib-resistant
or -intolerant CML- chronic phase (CP), -accelerated phase (AP), or -
blast crisis (BC). Methods. Pts received nilotinib 400 mg twice daily (BID).
Dose escalation was not permitted. Pts who required dose reduction to
400 mg once daily due to toxicity were allowed to have a dose re-esca-
lation to 400 mg BID after resolution of the adverse events (AEs) <grade
1, lack of response, or persistent disease at the investigator’s discretion.
Efficacy assessment was not an objective of this study. Results. To date,
more than 1600 patients have been enrolled, with results for the first
1056 pts (CP, n=818; AP, n=120; BC, n=118) included for this analysis.
Median age of pts was 53 years, and 69% were imatinib-resistant. AE
data are available for 974 pts. At data cut-off (June 30, 2007), 710 pts
(67 %) were continuing on nilotinib. Median duration of nilotinib expo-
sure was 124 (1-522) days for CP pts, 90 (10-361) days for AP pts, and
54 (1-354) days for BC pts; median dose intensity was 800, 783, and 785
mg/day, respectively. The main reasons for discontinuation were inad-
equate responses (13%), and AEs (11%). The majority of AEs were
hematologic, with the most common grade 3/4 hematologic toxicities
being thrombocytopenia (22 %) and neutropenia (13 %). Non-hematolog-
ic AEs were mostly mild to moderate and included headache, rash, and
nausea. Deaths were reported for 28 (3%) pts, and occurred more fre-
quently among those with BC (n=15). A low incidence of QT prolonga-
tion (QTcF > 500 msec, n=2, 0.2%) was observed overall. Conclusion.
This updated analysis of a large expanded access study further demon-
strates that nilotinib is generally well tolerated in heavily pretreated pts
in all phases of CML with safety profile reported in ENACT being sim-
ilar to that observed in the pivotal phase II registration study.

haematologica | 2008; 93(s1) | 53



13" Congress of the European Hematology Association

Chronic myeloid leukemia / Myeloproliferative
disorders

0135

DEVELOPMENT OF PROTOTYPE REFERENCE MATERIALS FOR
BCR-ABL QUANTITATIVE RT-PCR
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'University of Southampton, SALISBURY, UK;IIl Medizinische Klinik,
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LAIDE, Australia; *Université de la Méditerranée, MARSEILLES, France;
“Weill Medical College of Cornell University, NEW YORK, USA; "NIBSC,
SOUTH MIMMS, UK; *NGRL Wessex, SALISBURY, UK

Background. RQ-PCR is used routinely to quantify levels of BCR-ABL
mRNA and thereby monitor the response of CML patients to treatment.
Despite efforts to establish standardised protocols, there is still substan-
tial variation worldwide in the way RQ-PCR for BCR-ABL is undertak-
en, what control gene is used for normalisation and how results are
reported. An international scale (IS) has been established that is anchored
to two key points defined in the IRIS trial: a common baseline (100%
BCR-ABLIS) and major molecular response (0.1% BCR-ABLIS). Defini-
tion of the IS currently relies on relating results directly or indirectly to
the Adelaide international reference laboratory. A more robust definition
of the IS requires the development of internationally accredited reference
reagents. Aims. To produce and assess the use of freeze dried cell lines
and armored RNA constructs as candidate reference materials for the
standardisation of BCR-ABL RQ-PCR protocols. Methods. Development
of materials was co-ordinated by the National Genetics Reference Lab-
oratory (Wessex) in conjunction with the National Institute of Biologi-
cal Standards and Controls and Asuragen Inc. Field trial evaluation of the
reagents was performed by 33 laboratories worldwide. (i) Freeze dried
cell lines. In an initial assessment of 30 haemopoietic cell lines, HL60 and
KG1 were found to express relative levels of BCR, ABL and GUSB (the
three principal control genes used for normalisation of RQ-PCR results)
that were closest to normal leukocytes and were therefore selected for
further analysis and validation. Reference standards were prepared by
diluting K562 cells (b3a2 BCR-ABL expressing cell line) into HL60 and
KG1. Four levels of BCR-ABL in each negative cell line were produced
and freeze dried at 3x10° cells/vial. The performance of the freeze dried
cells was assessed by an international field trial (June - October 2007)
that involved 14 laboratories (7 EU, 4 USA, 3 Asia/Australasia) using 7
different protocols and 9 different RQ-PCR platforms. (ii) Armored
RNAs were produced for b2a2 and b3a2 BCR-ABL, plus BCR, ABL and
GUSB as control genes and their performance was assessed in an inter-
national field trial (October-November 2007) that involved 29 laborato-
ries (22 EU, 3 USA, 4 Asia/Australasia). Results RNA (median 30 ug/vial)
was successfully extracted from freeze dried cell mixtures shipped
worldwide at ambient temperature. The HL60/K562 and KG1/K562 cell
mixes performed equally well producing coefficients of variation with-
in and between laboratories that were comparable to those seen with
patient samples. The aRNA trial showed good comparability of nor-
malised %BCR-ABL/control gene results between laboratories. The
reagents worked very well when directly heat lysed prior to cDNA syn-
thesis but further modifications are required to ensure adequate yields
following RNA extraction. Summary. Both freeze dried cells and
armoured RNAs appear to be suitable for development of BCR-ABL ref-
erence reagents. We are planning large scale production of the freeze
dried cell lines as ‘higher order’ internationally accredited reference mate-
rials. The armoured RNAs will undergo a further round of field trial
evaluation with the aim of establishing them as secondary reference
reagents.
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DASATINIB EARLY INTERVENTION AT CYTOGENETIC RATHER THAN
HEMATOLOGIC RESISTANCE TO IMATINIB IS ASSOCIATED WITH MORE
FAVORABLE RESPONSES

H. Kantarjian,! A. Quintas-Cardama,' S. O'Brien,' E Ravandi,'
G. Borthakur,' Y. Matloub,” D. Liu,” T.T. Chen,?]. Cortes’

'MD Anderson Cancer Center, HOUSTON; ‘Bristol-Myers Squibb,
WALLINGFORD, USA

Background. In patients with chronic myeloid leukemia (CML) in chron-
ic-phase (CP), development of resistance or intolerance to imatinib, or
progression to advanced-phase disease, is associated with poor clinical
outcome. Dasatinib, a BCR-ABL inhibitor that is 325-fold more potent
than imatinib and 16-fold more potent than nilotinib in vitro, is an effec-
tive treatment for patients with CML in any phase or Philadelphia chro-
mosome-positive acute lymphoblastic leukemia following imatinib resist-
ance or intolerance. Treatment with dasatinib or other second-generation
tyrosine kinase inhibitors is more effective when administered during
CML-CP compared with during advanced-phase disease. Importantly,
treatment after cytogenetic relapse on imatinib rather than after hema-
tologic relapse, i.e. earlier intervention, is an independent prognostic fac-
tor for survival. Aims. To further assess the impact of early intervention
with dasatinib following imatinib failure, clinical trial data in patients
with imatinib-resistant CML-CP have been analyzed. The primary objec-
tive was to determine whether dasatinib treatment was associated with
more favorable outcomes when administered following loss of major
cytogenetic response (MCyR) on imatinib rather than following loss of
both MCyR and complete hematologic response (CHR). Methods. Data
from three phase II/IIl dasatinib clinical studies in imatinib-resistant
CML-CP were analyzed retrospectively: CA180-013 (70 mg BID),
CA180-017 (70 mg BID), and CA180-034 (100mg QD, 50 mg BID, 140
mg QD, 70 mg BID) (dasatinib 100 mg QD is now the approved dose for
patients with CML-CP following imatinib failure). Assessments includ-
ed complete cytogenetic response (CCyR) rate and progression-free sur-
vival (PES). Results. The analysis identified 151 patients who received
dasatinib treatment after confirmed loss of MCyR and 33 patients who
received dasatinib after loss of both MCyR and CHR (n=33) during ima-
tinib treatment. More than half of patients had received imatinib doses
>600 mg/d and more than 65% had received imatinib for >3 years. Fol-
lowing dasatinib treatment, higher CCyR rates were achieved in patients
treated after loss of MCyR (72%) than in those treated after loss of both
MCyR and CHR (42 %) (Table 1). Patients treated after loss of MCyR also
had prolonged PFS (median PES not reached) compared with those treat-
ed after loss of both MCyR and CHR (median PES 18.5 months), with 24-
month PES rates of 89 % and 29%, respectively. A third group of patients
was identified who had confirmed loss of CHR (n=146). Among these
patients, one quarter had also achieved MCyR but loss of MCyR was not
recorded. Dasatinib was also effective after loss of CHR on imatinib,
with a CCyR rate of 35% and a 24-month PFS rate of 64% (median PFS
not reached) in this group. Summary and Conclusions. Dasatinib is an effec-
tive treatment for patients with CML-CP who have experienced imatinib
failure. Response rates and PFS were improved when dasatinib was
administered early after imatinib failure, i.e. after loss of MCyR rather
than after loss of both MCyR and CHR. To increase treatment benefits
associated with dasatinib, early intervention (at loss of MCyR) is recom-
mended and close monitoring of response during imatinib treatment is
required to identify when resistance first develops.

Table 1. Achievement of CCyR by patients treated dasatinib after loss of
response to prior imatinib.

Loss of Loss of Loss of
MCyR MCyR and CHR CHR
N W n/M % ol i} k)
All patients 1081181 72 14433 42 51146 35
70 my BID 87123 71 13132 41 451132 37
100 mg QD" 21428 75 hial 100 214 14
Slugdy-specific dala
CA180-012 36/47 77 617 35 30 42
CA180-017 12119 83 142 50 822 27
CA180-034
50 mg BID 11117 65 142 &0 nz 25
70 myg BID 19423 83 35 S0 2 18
100 mg QD 21/28 75 1M 100 214 14
140 mg QD 917 53 245 40 818 50
*From study ©A180-034
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RESPONSE TO NILOTINIB IN CHRONIC MYELOGENOUS LEUKEMIA
PATIENTS IN CHRONIC PHASE (CML-CP) ACCORDING TO BCR-ABL
MUTATIONS AT BASELINE

J. Radich,' D.-W. Kim,” G. Martinelli,’ S. Soverini,® S. Branford,*

M. Mueller,” A. Haque,® Y. Shou,® A. Hochhaus,” T. Hughes,'
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Background. Nilotinib (Tasigna®) is a potent and highly-selective BCR-
ABL inhibitor approved in the US and Europe for the treatment of
patients (pts) with Philadelphia chromosome-positive (Ph*) chronic
myeloid leukemia (CML) in chronic phase (CP) and accelerated phase
(AP) who are resistant or intolerant to prior therapy including imatinib.
Methods. This subanalysis of a phase 2 study of nilotinib in imatinib-
resistant or-intolerant CML-CP pts assessed the occurrence of baseline
BCR-ABL mutations and their impact on treatment outcome following
12 months of therapy. The BCR-ABL kinase domain (amino acid 230-
490) was amplified and mutations identified by direct sequencing that
allowed for detection of > 20% minor alleles. Results. Of the 275 pts
with mutation data available, 113 (41%) had BCR-ABL mutations at ini-
tiation of nilotinib therapy. Amongst imatinib-resistant patients, the fre-
quency of mutations at initiation was 56 %. After 12 months of therapy,
major cytogenetic response (MCyR) was achieved in 60%, complete
cytogenetic response (CCyR) in 42%, and major molecular response
(MMR) in 25% of pts without baseline mutations, vs 50%, 32%, and
21% of pts with mutations, respectively, among the imatinib-resistant
pts. Response rates in pts with mutations of <150 nM cellular IC50
(M244V, 1248V, G250F, Q252H, E275K, D276G, F317L, M351T, E3554,
E355G, L387E F486S) and with mutations of unknown IC50 values had
comparable response rates to those for pts without baseline mutations:
MCyR were 62% and 58%, respectively, and CCyR were 40% and 42%,
respectively. For patients (n=26) with less sensitive BCR-ABL mutations
(in vitro cellular IC50 > 150 nM), MCyR was achieved in 1 of 8 pts (13 %)
with Y253H, 3 of 8 pts (38 %) with E255K/V, and 1 of 10 pts (10%) with
F359C/V. None of these patients achieved CCyR. Conclusions. A signifi-
cant proportion of imatinib-resistant pts with BCR-ABL mutations at
baseline respond to imatinib. Pts with sensitive BCR-ABL mutations
exhibited response rates on nilotinib therapy comparable to those for
patients with no baseline mutations. Less sensitive mutations represent-
ed <15% of the cohort and may be associated with less favorable
responses. Larger cohort and longer follow-up are required to validate
these findings.
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EPIDEMIOLOGICAL STUDY ON SURVIVAL OF CHRONIC MYELOID
LEUKEMIA (CML) AND DE NOVO PH+ ACUTE LYMPHOBLASTIC
LEUKEMIA (ALL) PATIENTS WITH T3151 MUTATION - A PRELIMINARY
ANALYSIS
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& Science University, Center for Hematologic Malignancies, PORTLAND, OR,
USA; *Cancer Therapy & Research Center, Institute for Drug Development,
ANTONIO, TX, USA; ‘Department of Leukemia, The University of Texas
M.D. Anderson Cancer Center, HOUSTON, TX, USA; “Haematology
Department, Hammersmith Hospital, Imperial College London, LONDON,
UK; ""Hematology Department, Hopital Edouard Herriot, LYON, France

Background. T315] mutation is one of the major mechanisms of resist-
ance to Imatinib and 2nd generation tyrosine kinase inhibitors (TKIs) and
may be associated with poor survival. Aims. The objective of this study
was to estimate overall survival (OS) and progression-free survival (PFS)

Copenhagen, Denmark, June 12 — 15, 2008

for CML and Ph* ALL patients with T315I mutation. Methods. This is a
retrospective, multi-center epidemiological study. Eligible patients were
CML and Ph* ALL patients who were identified as possessing T315]
mutation between the years 1999 and 2007. The medical records of
approximately 200 patients are being abstracted for detailed clinical,
treatment, mutation and survival information. Data on 62 patients from
Korea, Italy, Singapore, USA, Denmark, and Japan were included in this
preliminary analysis. Kaplan-Meier curves were used for survival analy-
sis. Patients who received any new investigational drug were censored
at the time it was started. Results. For the 62 patients, 24 were female,
and the median age at T315] mutation detection was 42 years (range 19-
76). Thirty seven patients were Asian, 24 were Caucasian, and 1 was
multi-racial. At the time of diagnosis, 48 patients were in chronic phase
(CP), 4 in accelerated phase (AP), 4 in myeloid or lymphoid blastic crisis
(BC), and 6 were de novo Ph* ALL. All 6 de novo Ph* ALL patients were
from one site in Italy. Nineteen patients had received IFN and 1 had
stem cell transplantation prior to treatment with TKIs. Median time
from diagnosis to onset of hematologic or cytogenetic resistance to TKI
(using European Leukemia Network criteria) was 23 months (range 3-
132), and to first detection of the T315] mutation was 34 months (range
3-164). Twenty-two CP patients progressed to AP or BC at the time of
TKI resistance onset (Table 1).

Table 1. Overall survival and progression-free survival of CML and Ph+ ALL
patients with T315] mutation.

Starting date: 1st time of TKI resistance* ‘
Disease phase Chronic | Accelerated | Blastic** Ph+ ALL
(N=26) (N=15) (N=14) (N=6)
Median OS month 53.9 201 85 8.7
6-month OS rate 88% 92% 50% 75%
Median PFS month 17.0 53 3.5 3.2
6-month PFS rate 68% 47% 36% 25%
Starting date: 1st time of T315] mutation detection
Disease phase Chronic | Accelerated | Blastic™ Ph+ ALL
(N=22) (N=15) (N=19) (N=5)*
Median OS month 21.2 Not reached 21 Not reached
6-month OS rate 73% 86% 18% 53%
Median PFS month 9.5 Not reached 2.0 0.9
6-month PFS rate 64% 64% 8% 20%

* One missing data. “*Myeloid or lymphoid biastic crisis. ***One patient received new
investigational drug before T315| mutation and was censored before the starting date.

After TKI resistance onset, 37 patients were on Imatinib, and 47 on 2™
generation TKIs. Fifteen patients were checked for mutation before the
onset of TKI resistance, and 24 patients were checked for mutation with-
in 3 months of TKI resistance onset. The median time between TKI
resistance and T315] mutation was 7.2 months for CF, 4.4 months for
AP, 0.8 month for BC, and 1.2 month for de novo Ph* ALL. At the 1st time
of T315I mutation detection, T315I was the predominant clone in 50
patients, 20 patients also had other mutations (7 patients had P-loop
mutations), and 24 patients had developed other mutations before T3151
detection. OS and PFES from 1* time of TKI resistance and T315] muta-
tion detection are summarized in Table 1; the median OS follow-up time
was 17.5 months (range 0.2-40.6) from T315] mutation. Conclusion.
These preliminary results suggest that survival of patients harboring a
T315] mutation depended on the disease phase at the onset of TKI resist-
ance or T315] mutation. T315] mutation was usually detected within a
short period of time after TKI resistance, especially for patients in the
advanced phases. These results will be verified when data collection is
completed for the patient cohort.
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EFFICACY OF SUBCUTANEOUS HOMOHARRINGTONINE IN CHRONIC
MYELOID LEUKEMIA (CML) PATIENTS RESISTANT TO TYROSINE
KINASE INHIBITORS (TKI) AND HARBORING A BCR-ABL MUTATION
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Background. Omacetaxine [OMA, semi-synthetic homoharringtonine]
is an alkaloid active on CML cells by inhibiting protein synthesis and
inducing the intracellular signals for apoptosis via mitochondrial release
of cytochrome C and activation of caspases. In vitro studies demonstrat-
ed that OMA activity is not affected by the presence of BCR-ABL kinase
domain (KD) mutations. Methods. We present here a retrospective analy-
sis of the clinical experience acquired in 6 institutions for the SC OMA
treatment of CML patients (pts) with at least one BCR-ABL KD muta-
tion and various degrees of resistance to TKI therapy. Results. From Feb-
ruary 2003 to August 2007, 20 patients fulfilled these criteria. All pts
received one or multiple lines TKI therapy (IM 400-800 mg: n=19; dasa-
tinib 140-200 mg: n=5; nilotinib: n=1), 14 patients had also been treat-
ed with interferon (IFN - n=7), SCT (n=3), or combined IM+ara-c (n=1),
IM+IEN (n=1), [FN+ara-c (n=2). Prior to OMA, baseline characteristics
were: mean age 56.9 years (111.9; range 26-74), sex ratio 9F/11M, mean
disease duration 72 months (+41, range: 22-148). CML status was: CP
with CHR with or without cytogenetic response (n=5; group A), CP
without CHR (n=7; group B), AP (n=6; group C), or blast phase (BP - n=2;
group D). KD mutation status included 15 pts with a single mutation
(M244V: 3; V244Q: 1; G250E: 1; Q252H: 1; Y253H: 2; T3451: 4; M3541T:
1; F359V: 1; E453K: 1), and 5 pts with combined mutations
(K247R+F317L;  T3451+V379L;  Y253F+M351T;  F3111+T3151;
Y253H+T315I). This series includes so 12 pts harboring pejorative muta-
tions: T315I (n=6), P-loop (n=5), or a combination of both (n=1). SC
OMA was administered at 2.5 mg/m’/day, for 1 to 6 days when com-
bined with IM (n=7: 3 pts from group A and 4 pts from group B), and
for up to 14 days when administered as monotherapy. In median, 5
OMA courses were administered (range: 1-20). In group A, all 5 patients
(100%) maintained CHR. Of them, 1 pt with previous complete CyR
improved his molecular response by 1.26 log reduction, 1 pt with par-
tial CyR achieved complete CyR and improved his molecular response
by 1.67 log reduction, and the T315] mutation was no longer detectable
after 3 cycles in 2 additional pts. In group B, 5 pts (71%) achieved CHR
(P-loop mutation: 2), and 2 pts (29 %) did not respond. In group C, 3 pts
(50%) achieved CHR, of them 2 pts with the T315] mutation also
achieved a CyR (1 complete, 1 minor); 1 pt (17 %) with T3151+V3791
achieved NEL; and 2 pts (33%) with P-loop mutation did not respond.
In group D, the 2 BP pts did not respond (1 T315], 1 combined T315I+P-
loop). Grade 3-4 myelosuppression was reported for 12 pts. OMA was
otherwise well tolerated and led to discontinuation of treatment in 1 pt
(grade 2 asthenia - combined OMA+IM). Conclusion: OMA is active in
BCR-ABL mutated patients and so may be considered as an option for
these patients when loosing sensitivity to TKI therapy. Ongoing
prospective clinical trials are confirming its role for these patients.
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SINGLE NUCLEOTIDE POLYMORPHISMS WITHIN THE ABL KINASE
DOMAIN OF CML PATIENTS - PITFALLS IN THE DETECTION OF
RELEVANT BCR-ABL MUTATIONS
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Background. The most frequently identified mechanism of acquired
imatinib resistance in patients with chronic myeloid leukaemia (CML)
is the emergence of point mutations within the BCR-ABL kinase
domain. To date, more than 70 different mutations have been described.
The BCR-ABL K247R change has been revealed as a rare single
nucleotide polymorphism (SNP) occurring likewise in healthy controls
and non-hematological cell types. Despite its juxtaposition to the P-
loop, biochemical and cellular assays of imatinib and dasatinib sensitiv-
ity showed no alteration compared to non-mutated BCR-ABL. Airms.
Since gene polymorphisms do not automatically necessitate a change in
the therapeutic strategy, we systematically analysed if other changes in
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the BCR-ABL kinase domain should be considered as SNPs rather than
acquired mutations. Methods. A total of 911 CML patients (501 m, 410
f; median age 58.1 years, range 15.5-85.3) after failure or suboptimal
response to imatinib were screened for BCR-ABL kinase domain muta-
tions by denaturing high-performance liquid chromatography (D-HPLC)
and direct sequencing. Patients were in chronic phase (n=587), acceler-
ated phase (n=151), myeloid (n=103), or lymphoid blast crisis/ALL
(n=70). In comparison to acquired BCR-ABL kinase domain mutations,
SNPs also have to occur in normal, untranslocated ABL alleles. There-
fore, SNP analysis was based on the search for nucleotide changes in cor-
responding normal ABL alleles by ABL allele-specific PCR and subse-
quent D-HPLC/sequencing analysis. Nucleotide changes in normal ABL
alleles were confirmed by cloning experiments. Results. BCR-ABL kinase
domain mutations were detected in 456/911 patients (50%). Eighty-
three different mutations affecting 60 amino acids were detected of
those six nucleotide changes were uncovered as SNPs (GenBank acces-
sion No. U07563): 58758G/A (1240T, n=1), 58778A/G (K247R; n=9),
68708T/G (F311V, n=2), 68722T/G (T315T, n=1), 68736A/G (Y320C,
n=1), and 74901A/G (E499E; n=73). A second patient harboring the sub-
stitution 68708T/G (F311V) in BCR-ABL alleles did not show any
nucleotide change in normal ABL alleles. In this cohort of patients, the
74901G (E499E) change was the most common polymorphism with an
allele frequency of 8.0%. The 58778G (K247R) polymorphism had a
frequency of 1.0%, whereas the nucleotide changes 587584, 68722G,
and 68736G were detected once only leading to an allele frequency of
0.1% each. Summary/conclusions. The vast majority of BCR-ABL kinase
domain mutations are acquired mutations and not SNPs. In addition to
the previously described K247R polymorphism we uncovered five new
SNPs, two of them led to amino acid changes. SNPs could theoretically
contribute to primary but not to secondary resistance to tyrosine kinase
inhibitors and must therefore be distinguished from acquired mutations.
Novel point mutations should be confirmed by analysing the normal
ABL alleles to exclude polymorphisms. Pre-existent polymorphisms not
representing acquired mutations do not directly require a change in ther-
apeutic strategy, unless there are indications of inadequate response to
treatment.
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Background. Nilotinib, a potent and highly selective BCR-ABL
inhibitor, has been approved in several countries including the US and
Europe for the treatment of patients (pts) with Philadelphia chromo-
some-positive chronic myelogenous leukaemia (Ph+ CML) in chronic
phase (CP) and accelerated phase (AP) who are resistant or intolerant to
prior therapy including imatinib. The current study examines cross-
intolerance between nilotinib and imatinib among CP and AP pts
enrolled in the phase 2 registration study of nilotinib. Methods. Imatinib-
intolerance was defined as no prior major cytogenetic response (MCyR)
and discontinuation of imatinib due to Grade 3/4 adverse events (AEs)
or persistent (> 1 month) or recurrent (recurred > 3 times) Grade 2 AEs,
despite optimal supportive care. Nilotinib-imatinib cross-intolerance
was defined as treatment with nilotinib and occurrence (regardless of
causality) of Grade 3/4, or persistence or recurrent Grade 2, of the same
AE(s) that led to discontinuation of imatinib therapy. The planned start-
ing dose of nilotinib was 400 mg twice daily (BID), which could be esca-
lated to 600 mg BID for lack of response and in the absence of safety con-
cerns. Patients with multiple AEs due to imatinib are counted for each
AE. Results. 94 CP and 27 AP imatinib-intolerant pts were included in this
analysis and the median duration of prior imatinib therapy were 14 and
9 months, respectively. The majority of pts received <600 mg/day of
imatinib (66 % in CP, 67 % in AP). The median duration of nilotinib ther-
apy in this cohort of pts was 13 and 5 months with median dose inten-
sity being 701 and 755 mg/day in CP and AP pts, respectively. Although
dose interruption occurred in 70% of CP and 56% of AP pts, the medi-



an percentage of days with dose interruption was only 6% and 7% of
the total time on nilotinib, respectively. Of the 57 imatinib-intolerant CP
pts with nonhaematological AEs, only 1 discontinued nilotinib due to
cross intolerant AE (AST elevation). Of the 29 pts with haematological
AEs, 7 discontinued nilotinib (thrombocytopenia). No AP pts discontin-
ued nilotinib due to cross intolerance. Nilotinib was also efficacious in
both imatinib-intolerant CML-CP pts (n=59; 63%) and CML-AP pts
(n=10; 40%) who achieved MCyR. Conclusions. These results are consis-
tent with previously reported findings of minimal nilotinib cross-intol-
erance in imatinib-intolerant CML-CP and CML-AP pts. Thrombocy-
topenia emerged as the only imatinib-intolerant laboratory abnormali-
ty leading to intolerance that may recur in some pts during nilotinib
therapy. In the pivitol phase II registration study, nilotinib has been
proven to be effective in Ph* CML patients with imatinib-resistance and
intolerance. Nilotinib represents an important therapeutic option in CML
patients with imatinib-intolerance.
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Background. A differentiation between thrombocytosis caused by a PV,
an ET, or a reactive disorder (RD) seems to be easier since the discovering
of V617F-JAK2 mutation. However the distinction between an early phase
of PV with thrombocytosis and the ET JAK2+ is not possible with the
recently published criteria (WHO 2008). The platelet distribution width
(PDW) and the mean platelet volume (MPV) are very simple tests useful
for the differential diagnosis of thrombocytosis (Van der Lelie | Clin Pathol
1986). Aims. We evaluated the useful of PDW and MPV in the context of
the new criteria diagnostic for PV and ET, in especial to try a better dis-
tinction between an early phase of PV and the ET JAK2+. Methods. We
studied 16 PV and 89 ET patients with a platelet count 2450x10°/L diag-
nosed according the WHO 2008 criteria and followed-up in our Depart-
ment. We used the JAK2 MutaScreenTMKit (IPSOGEN) for quantification
of V617F mutation. MPV and PDW were made in whole blood anticoag-
ulates with edetic acid using the Coulter LH 750 Analyzer. Only patients
with a platelet volume analysis previous to treatment with hydroxiurea
were included. Results. First, we confirmed that MPV and PDW value are
higher in PV and ET respect to reactive disorders RD. Comparison of val-
ues of MPV and PDW showed a significantly higher PDW (17,75) and
MPW (8,73 fl) in PV patients respect to ET patients (PDW (17,11; MPW
7,71 fl). Then we found a higher value of the platelet volume in the PV in
comparison with the ET JAK2 +, and when we compared the platelet vol-
ume between the ET V617F-JAK2 positive and negative patients. Finally,
when we created 3 groups of MPNss: negative with <2% of V617F muta-
tion, between 2-31% and 31-100%, we have observed a statistically sig-
nificant relation between the allelic ratio of V617F and MPV and PDW in
MPNs patients: MPV and PDW increase with higher allelic ratio of V617F
mutation. Conclusions. We confirm previous reports about the useful of
PDW and MPV analysis in differential diagnosis of thrombocytosis. PV
patients with thrombocytosis present significantly higher value of PDW
and MPV that in ET. We first report the correlation between the JAK' sta-
tus and the PDW and MPV in MPNs, that seem be independent of the
platelet count. The study of the combination of JAK2 status with the
platelet volume analysis in a larger cohort of patients could help to do a
easy index for the differential diagnosis between the PV and the ET.

Table 1.
V617F  Number Mean S0 D
Platelet distribution width Negative 34 16,7794 ,99690 ,000
(<2%)
2-31% 56 17,2429 ,69252
>31% 13 17,7611 ,56256
Total 103 17,1933 ,55593
Mean distribution volumes ~ Negative 34 7,415 ,6861 ,000
(<2%)
2-31% 57 7,904 ,6452
>31% 18 8,844 ,9031
Total 109 7,907 ,9306

Copenhagen, Denmark, June 12 — 15, 2008
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DECISIONAL FLOW WITH A SCORE SYSTEM TO START
PLATELET-LOWERING TREATMENT IN PATIENTS WITH ESSENTIAL
THROMBOCYTHEMIA (ET): LONG-TERM RESULTS

R. Latagliata,' A. Rago,' A. Spadea,” C. Santoro,' I. Carmosino,’
M. Breccia,' L. Napoleone,' A. Fama,"' E Biondo," P. Volpicelli,*
M.C. Petti,’ G. Alimena,' M.G. Mazzucconi'

'Hematology- University La Sapienza, ROMA; *Hematology, Regina Elena
IFO, ROMA, Italy

Background. Treatment of ET is still a matter of debate for the difficul-
ty in deciding between platelet(plt)-lowering agents and a wait and see
policy with anti-aggregating agents only: a main problem is to identify
what patients are at risk to develop severe thrombotic events during the
course of the disease. Design and Methods. We prospectively tested in ET
patients at diagnosis with no clear indication to plt-lowering treatment
a score system based on the following 6 variables: age, plt level, cardio-
vascular diseases, previous thrombotic events, smoking, dismetabolic
diseases: the score was reassessed in each patient every 3 months dur-
ing follow-up. Results. From 04/92 to 03/98, 168 consecutive adult
patients (57 males and 111 females, median age 59.5 yrs, range 20.5 -
84.8, median plt value 1,010x10/L, range 587-2,714) with ET according
to PVSG criteria were diagnosed at our Institution. Among them, a plt-
lowering treatment was started in 32 patients considered symptomatic for
the presence at diagnosis or within 6 months before of severe haemor-
rhages, vascular accident or severe disturbances of microcirculation; plt-
lowering treatment was also started in all the 33 patients aged > 70 years
at diagnosis. The remaining 103 patients were asymptomatic and aged
<70 years and were classified according to our score system: thirty-two
patients with a score =4 started plt-lowering treatment with hydrox-
yurea early after diagnosis. The remaining 71 patients had a score < 4 at
diagnosis and received anti-aggregating agents only: of them, 24 (33.8%)
started plt-lowering treatment during follow-up (18 for a score increase
to =4 and 6 for the occurrence of thrombotic complications or symp-
toms) after a median time from diagnosis of 28 months (range 3-130)
while 47 (66.2%) did not start any plt-lowering treatment. Thrombotic
complications occurred in 9/103 patients (8.7 %) scored at diagnosis: in
particular, they occurred in 4/32 patients (12.5%) with score ¢ 4 receiv-
ing plt-lowering treatment since diagnosis and in 5/71 patients (7 %)
with score <4 under anti-aggregating agents only. Overall, 6 out of 103
scored patients died and 27 were lost to follow-up, with a 15-year cumu-
lative survival of 88%. Summary. In conclusion, a decisional flow based
on present score system appears effective in patients without a clear
indication for plt-lowering treatment at diagnosis to discriminate subjects
at different risk of thrombotic events and could be useful to decide when
a plt-lowering therapy needs to be started.
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JAK2 MUTATION AND AN ADDITIONAL THROMBOPHILIC STATE ARE
MAJOR PROTHROMBOTIC RISK FACTORS IN MYELOPROLIFERATIONS
WITH THROMBOCYTHEMIA - DATA FROM A REGISTRY OF ANAGRE-
LIDE-TREATED PATIENTS

J. Schwarz,' M. Penka,” M. Doubek,® Y. Brychtova,’
O. Cerna,* P. Dulicek,’ J. Kissova,” T. Pavlik®

'Institute of Hematology and Blood Transf, PRAGUE; *Dept. of Clinical Hema-
tology,  Masaryk — University  Hospital, BRNO; *Dept.  of Internal
Medicine/Hematooncology, Masaryk University Hospital, BRNO; “‘Dept. of
Clinical Hematology, Charles University Hospital Kralovske Vinohrady,
PRAGUE; *Dept. of Internal Medicine I1. Dept. of Clinical Hematology, Facul-
ty Hospital, HRADEC KRALOVE; *Center for Biostatistics and Analyses,
Masaryk University, BRNO, Czech Republic

Background aim of the study. We have evaluted prospectively collected
data of 336 Czech patients from an international registry of patients
treated with anagrelide (ANG) for thrombocythemia in the setting of a
myeloproliferative disease (MPD-T). Patients. The initial diagnoses
(recorded largely according to PVSG criteria) were the following: essen-
tial thrombocythemia - 274 (81.5%), idiopathic myelofibrosis - 26
(7.8%), polycythemia vera - 24 (6.7 %) and chronic myeloid leukemia -
3 (0.9%). The mean age at diagnosis and at database entry was 47 and
50 years (means: 45.3 and 49.1). The male/female ratio was 37:63%. A
vast proportion of patients (80.7%) had been already pretreated with
thromboreducing drugs: overall, 67 patients had received ANG, 121 had
had interferon-alpha, 223 had been treated with hydroxyurea and 54
patients had received another drug. More than one line of previous
thromboreductive therapy was recorded in 146 (43.5%) patients. Follow-
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ing registration, 24.1% was receiving another thromboreducing drug in
addition to Thromboreductin (ANG brand). The median platelet value
was 1015 G/L at diagnosis, and 613 G/L (range 140-3325) at database
entry. The treatment goal was achieving 600/400 G/I platelets in low-
/high-risk patients. High-risk patients had either previous thrombosis,
an additional thrombophilic state (mostly inherited), or JAK2 gene V617F
mutation. Results. Pretreated and unpretreated patients responded to
ANG equally well. In the latter, (n=65; median platelet count of 946
G/Lat day 0), the platelet counts at 3-6-9-12-36 months reached 565-444-
451-421-441 G/L, respectively. High-risk patients had lower platelet
counts (488-400-387-376-323 G/L; n=118) than good-risk ones (523-441-
384-423-455 G/1; n=98) at the given above time points. The mean ANG
dose at 3 months was only 1.8 mg/day (median, 1.5 mg/d), whereas
onwards, the mean dose was quite stable within 2.2-2.3 mg/day inter-
val (median, 2.0 mg/d). At the time of database entry, 65 (19.3%) patients
had a history of a thrombotic event, and 30 (8.9%) had had hemor-
rhage. During the follow-up after entering the registry, only 11 (3.5%)
patients had thrombosis (6 had a major and 5 a minor one). Likewise,
there have been very few patients with a bleeding event reported: 2
patients experienced a major and 4 patients a minor event (altogether
1.9% of patients). Only 106 patients had the JAK2 mutation evaluated.
Half of them (53 patients) carried the mutation (hetero-’/homozygous).
Of the 53 patients with the mutation, 21 (39.6 %) had thrombosis (before
or after registration). Thrombosis was significantly more rare in 53
patients without the mutation, in 9 cases only (17.0%; p=0.017, Fisher’s
test, CI 95%). Of 50 evaluable patients with thrombosis, 19 (38.0%)
were thrombophilia+, whereas of 147 patients without thrombosis, a
thrombophilia+ state was demonstrated only in 31 cases (21.1%; p=
0.024). Discussion and conclusions. The database enables analyses of treat-
ment tactics; e.g. it has shown that high-risk patients on ANG do not
achieve the desired level of thromboreduction at 3 months. Analysis of
thrombotic events confirmed that JAK2 mutation or additional throm-
bophilic states are major risk factors in MPD-T.
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ABSENCE OF THE JAK2 EXON 12 MUTATIONS IN PATIENTS WITH
SPLANCHNIC VENOUS THROMBOSIS AND WITHOUT OVERT CHRONIC
MYELOPROLIFERATIVE DISORDERS

A. Fiorini, E. Rossi, T. Za, A. Ciminello, P. Chiusolo, S. Sica, G. Leone,
V. De Stefano

Institute of Hematology, Catholic University, ROMA, Italy

Background. Thrombosis of major abdominal veins has been reported
in 5% to 10% of the patients with polycythemia vera (PV) or essential
thrombocythemia (ET). Conversely, molecular hallmarks of chronic
myeloproliferative disorders (CMD) can be recognized in a substantial
portion of patients with splanchnic venous thrombosis not meeting all
the criteria for diagnosis of PV or ET. We have previously reported the
presence of the JAK2 V617F mutation in the absence of overt signs of
CMD in 21% of overall patients with splanchnic venous thrombosis
and in 43% of patients with extrahepatic portal vein thrombosis (De Ste-
fano et al, J. Thromb. Haemost. 5: 708, 2007). Recently additional JAK2
exon 12 mutations have been reported in PV patients JAK2 V617F-neg-
ative (Scottetal,, N. Engl. J. Med. 356: 459, 2007). Aims. The present study
is aimed to investigate the prevalence of the JAK2 exon 12 mutations
among patients with splanchnic venous thrombosis and without overt
CMD. Methods. We investigated JAK2 exon 12 mutations in 42 patients
(M/F 21/21) with splanchnic venous thrombosis and without overt
CMD who had been previously tested for the JAK2 V617F mutation
and resulted negative. The median age at the thrombotic event was 44
years (range 18-79). Thrombosis involved the extrahepatic portal vein
in 20 patients, the superior mesenteric vein in 14, the hepatic veinsin 7,
and the splenic vein in 1. DNA samples was obtained from peripheral
blood granulocytes. We used allele-specific PCR according to Scott et 4.
for screening JAK2 exon 12 mutations. We tested 41 patients for the
F537-K539delinsL mutation, 37 for H538QK539L, 40 for K539L, and 35
for N542-E543del. Results. We did not find any mutation of the JAK2
exon 12 in this sample of patients with abdominal thrombosis and JAK2
V617F negative. Conclusions. Apparently the JAK2 exon 12 mutations
are not frequently detectable in patients with splanchnic venous throm-
bosis, unlike the JAK2 V617F mutation. However, given the rarity of
the JAK2 exon 12 mutations as cause of PV, further multicenter studies
on larger samples of patients are needed to confirm this finding.
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BLOOD P50 EVALUATION ENHANCES DIAGNOSTIC DEFINITION OF
ISOLATED ERYTHROCYTOSIS

E. Rumi,' E Passamonti,' L. Pagano,” M. Ammirabile,” L. Arcaini,'
C. Elena," A. Flagiello,” R. Tedesco,’ C. Vercellati,* A.P. Marcello,’
D. Pietra,' R. Moratti,” M. Cazzola,' M. Lazzarino'

'Department of Hematology, Fondazione IRCCS Policlinico San Matteo, Pavia,
PAVIA; *U.O.C. Microcitemia, Dipartimento Oncoematologia; A.O.R.N.A.
Cardarelli, NAPOLI; *CEINGE Biotecnologie Avanzate, NAPOLL *Depart-
ment of Hematology, Fondazione IRCCS Policlinico Mangiagalli Regina Elena,
MILANO; *Department of Clinical Chemistry, Fondazione IRCCS Policlinico
San Matteo, PAVIA, Italy

Background. High oxygen-affinity hemoglobin variants and 2,3-diphos-
phoglycerate (2,3-DPG) deficiency are inherited diseases generating low
tissue oxygen tension and erythropoietin-driven erythrocytosis that
compensates for hypoxia. Level of blood p50 is used to recognize these
conditions, which are characterized by the presence of isolated erythro-
cytosis. However, more common diseases share this clinical finding,
such as secondary erythrocytosis, polycythemia vera and idiopathic ery-
throcytosis. Aims. In order to enhance diagnostic definition of patients
with isolated erythrocytosis, we evaluated venous blood p50 level in 102
consecutive patients with isolated erythrocytosis. Methods. The blood
gas analyzer used (Radiometer ABL 800 Flex) was equipped with the
FLEXQ module to automatically identify p50 value (normal range: 25 to
29 mmHg). Besides p50 evaluation, the initial diagnostic work-up includ-
ed blood cell count, arterial oxygen saturation, serum erythropoietin
measurement, screening for JAK2 mutations. WHO criteria were applied
for polycythemia vera. Diagnosis of idiopathic erythrocytosis implied
exclusion of secondary erythrocytosis and polycythemia vera. Patients
with low level of p50 were further studied for high oxygen-affinity
hemoglobin variants and 2,3-diphosphoglycerate (2,3-DPG) deficiency.
Samples for molecular analysis were obtained after patient provided
written informed consent. Results. Seven patients had relative erythro-
cytosis. Among 95 patients with absolute erythrocytosis, 4 (4.2%) had
decreased p50 level. The extended study of family members revealed a
familial inheritance. These patients were investigated for hemoglobin
variants and deficiency of 2,3-DPG. Family 1 had Hemoglobin Malmg;
Family 2 had Hemoglobin San Diego. In Family 3 the proband had a new
high oxygen-affinity hemoglobin variant (Hemoglobin Safi) resulting
from the transversion C'A at codon 81 of the $2-globin gene. In Family
4 a deficiency of 2,3 diphosphoglycerate mutase was found. Within the
91 patients with normal pd0 values, 46 (51%) had secondary erythro-
cytosis, 13 (14%) polycythemia vera, and 32 (35%) idiopathic erythro-
cytosis. Conclusions. This study suggests to investigate blood p50 level
in patients with isolated erythrocytosis.
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TREATMENT RESPONSE AND COMPLICATIONS OF PATIENTS WITH
ESSENTIAL THROMBOCYTHEMIA RECEIVING HYDROXYUREA

D. Sotiropoulos,' A. Papalexandri,' P. Tsirigotis,” A. Pouli,®
P. Kyriazopoulos,* M. Protopapa,’ I. Dervenoulas,” A. Fassas,’
A. Anagnostopoulos'

'G Papanikolaou Hospital, THESSALONIKI; *Attikon Hospital, ATHENS;
3St. SAVVAS, ATHENS,; *Patision hospital, ATHENS; *Hospital of Serres,
SERRES, Greece

Essential thrombocythemia (ET) is a myeloproliferative disorder char-
acterized by persistent thrombocytosis. The frequency of JAK2V617F
mutation is estimated at approximately 50% of the patients. Thrombot-
ic episodes and bleeding complications are the most frequent events.
Secondary malignancies can also occur. Hydroxyurea, anagrelide and
interferon-a are available treatments. We studied retrospectively 197
patients, 79 male and 118 female with a median age of 58 years (19-85).
Thrombosis at diagnosis presented in 33/197 patients and hemorrhage
in 8/197. Median platelet count was 990*106/L (502-2500*106/L).
Splenomegaly was present in 32 patients and fibrosis in 44.The major-
ity of the patients received hydroxyurea (HU) as front-line therapy
(125/197). 21 patients received anagrelide and 20 interferon-a, 4 received
a combined therapy with HU and interferon-a while 27 patients received
no therapy. JAK2V617F mutation was present in 37/72 patients (51%).
There was no difference in age at diagnosis between V617F-positive
and V617F-negative patients. An elevated WBC count was observed in
V617F-positive patients at diagnosis (¢=0,015). Hemoglobin level and
platelet count were similar in the two groups of patients. The WBC and



PLT count was not correlated with thrombosis or bleeding at diagnosis.
Of the patients receiving hydroxyurea, 94% had a response, a significant-
ly higher percentage compared to the other therapy groups (p<0,001)
.Response was considered when a patient didn’t need a second-line ther-
apy in a not otherwise refractory disease. Response at six months
(PLT<600.000x10%L) was more frequently seen with HU compared with
anagrelide (p<0,05). A quick response did not reduce the incidence of
thrombotic or bleeding complications. No difference between thrombot-
ic complications (6/66 patients, 9.01%) or hemorrhage (4/66 patients,
6.06%) was observed between the V617F-positive and V617F-negative
patients. Secondary malignancies were observed in 6/197 patients
(0,03%) with no correlation to HU therapy. In conclusion, our study
showed a significant difference between the HU group of patients and
those who did not receive HU as front line therapy with regard to ther-
apy response. A response at six months did not affect the incidence of
complications. There was no difference in hemoglobin level at diagno-
sis in V617F-positive and V617F-negative patients but a higher WBC
count was observed in the V617F-positive group of patients.
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OCCULT T-CELL CLONES OCCUR IN THE MAJORITY OF PATIENTS WITH
SUSTAINED AND UNEXPLAINED HYPEREOSINOPHILIA

G. Helbig,' M. Majewski,’ J. Grzegorczyk,’ ]. Dziaczkowska,'
B. Stella-Holowiecka,' J. Wojnar,' S. Krzemien'

'Silesian Medical University, KATOWICE; *Institue of Haematology and Trans-
fusion Medicine, WARSAW *Department of Immunology, LODZ, Poland

Background. The T-cell clone, which is thought to be the source of
eosinophilopoietic cytokines (mainly IL-5), is identified by clonal
rearrangement of the T-cell receptor (TCR) or/and by the presence of an
abnormal T-cell immunophenotype. In some cases an unexplained
eosinophilia may result from the response to exogenous cytokines pro-
duced by T-cells; the entity is termed lymphoproliferative vatiant of hyper-
eosinophilic syndrome (L-HES). Material and methods. The blood samples
from 32 patients with non-reactive hypereosinophilia were studied fo
TCR rearrangement using the BIOMED-2 multiplex PCR. The FIP1L1-
PDGFRA and ETV6-PDGFRB transcripts were detected by RT-PCR. T-
cell subpopulation was assesed by flow cytometry. Results. There were
32 patients (16F/16M), at the median age of 54 years (range 17-77). Their
median white blood cell (WBC) count was 11.3x10°/L (range: 5.3-121)
with the median eosinophil count of 3.9x10°/L (range:0.7-99) and the
median eosinophil bone marrow infiltration of 30% (range: 14-64). Sev-
enteen patients (53%) demonstrated TCR clonality including TCRB in
16 patients, TCRD in 8 and TCRG in 8. The FIP1L1-PDGFRA fusion
transcript was detected in 2 patients (6 %), both of them presented TCR
clonality. The ETV6-PDGFERB fusion protein was found in 2 TCR-posi-
tive patients. The immunophenotyping of T-cells revealed an atypical
phenotype in 5 cases, all were TCR- positive. 2 out of these 5 patients
had an increased lymphocyte count. There were no significant differ-
ences in serum levels of IL-4, IL-5 and tryptase between TCR" and TCR-
cases. No difference was found in blood eosinophil count, bone marrow
eosinophil infiltration, serum IgE and vitamin B12 levels. During the fol-
low-up one patient evolved in overt peripheral T-cell lymphoma and
one in T-cell large granular leukemia. Conclusions. The T-cell clone was
identified in a majority of studied patients with prolonged eosinophilia.
Since the TCR positive cases may evolve in a full-blown T-cell lym-
phoma, the close monitoring of patients with occult T-cell clone is
required.
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LOW DOSE SPLENIC IRRADIATION IN MYELOFIBROSIS: OUTCOMES
AND TOXICITY OF THREE RADIATION SCHEDULE

M. Federico,' P. Guerrieri,” A. Russo,’ G. Cardinale,* A. Giordano,’
R. Lagalla, P. Montemaggi,” G. Pagnucco’

'University of Palermo, PALERMO; *Radioterapia Ospedale Oncologico M.
Ascoli, PALERMO; *Medical Oncology Univetsity of Palermo, PALERMO;
“Ematologia Ospedale Oncologico M. Ascoli, PALERMO; *Pathology Univer-
sity of Siena, SIENA; ‘Radiology University of Palermo, PALERMO, Italy

Background. Splenectomy or splenic irradiation (SI) are the sole treat-
ment modality to control drug resistant splenomegaly in patients with
Myelofibrosis (MF). Even if splenectomy is associated with 10% risk of
operative mortality, a morbidity rate close to 50% and a higher relative
risk of blast transformation, it is generally preferred to SI for the longer
period of symptoms relief that allows in compare to a single course of
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radiation. SI, on the opposite, has been considered only in poor surgical
candidates with comparable response rates but with a shorter symp-
toms free interval. Furthermore SI has been associated to a significative
incidence of post radiation life-threatening cytopenias. If splenectomy
outcomes and complication rates are supported by large retrospective tri-
als, for ST just a few papers have been published mostly on small num-
ber of patients with a significative variability among radiation treat-
ments. Aims. Although a general agreement to low RT doses emerges
from literature, there is not a precise definition of low doses. Aim of this
work is to assess outcomes and complication rates of splenic irradiation
in three cohorts of patients treated with different Jow dose irradiation
schedule. Groups have been aggregated on the basis of the mean Nor-
malized Tumor Dose (NTD10), a radiobiologic tool that allows com-
paring different RT fractionations by normalizing the delivered dose to
a standard (2 Gy fraction) treatment.
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Figure 1. Outcome and toxicity.

Methods. We retrospectively reviewed 14 MF patients (9 M, 5 F) with
symptomatic drug resistant splenomegaly and splenic pain; 11 patients
(84%) had also constitutional symptoms as night sweets, febricula and
an initial state of cachexya. Patients received RT five days per week con-
tinuously. The three groups of patients received respectively a mean
NTD of 1.8 Gy (low dose group: 6 pts), 4.4 Gy (intermediate dose group:
4 pts) and 9.2 Gy (high dose group: 4 pts). Patients were considered
responders if experienced a spleen reduction (=50%) and a durable pain
relief. Response evaluation was carried out 20 days after completing
radiation. Treatment toxicity, limited to myelosuppression, was scored
according the RTOG scale. Results. Patients in the low dose group
received 11 RT courses and experienced an excellent outcome both in
terms of spleen size reduction (91 % of courses) and pain relief (100% of
courses); no life-threatening cytopenias (grade 4 RTOG) occurred.
Patients in the intermediate dose group received 7 RT courses and had
comparable outcomes (72 % and 86 % of courses with spleen size reduc-
tion and pain relief) but a higher incidence (28%) of severe cytopenias
(2 on7 courses). Patients in the high dose group experienced a spleen size
reduction in 75% of courses and a pain relief in all. The incidence of
RTOG 4 cytopenias was 50%. No patient in this group had retreatment.
Conclusions. NTD10 1.8 is a NTD value 2-3 fold lower than in other pub-
lished series. Patients in this group experienced an excellent
splenomegaly palliation without any relevant side effect. In this group
patients were able to repeat safely splenic irradiation several times so
prolonging the symptoms relief largely over than expected
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POLYCYTHEMIA VERA AND ESSENTIAL THROMBOCYTHEMIA:
JAK2V617F MUTATION IS MORE COMMON IN OLDER PATIENTS

M.L. Randi, E. Ruzzon, M. Scapin, E Tezza, 1. Bertozzi, E. Fabris
University of Padua, PADOVA, Italy

Background. Most patients affected by polycythemia vera (PV) and
essential thrombocythemia (ET) carry a somatic JAK2 point mutation
(V617F). At present, we know that JAK2V617F occurs in 90% of PV
patients and it is more common in older than in younger ET patients.
The aim of the present study is to evaluate the frequency of the muta-
tionin PV and ET patients stratified on the basis of their age. Patients and
methods. We evaluated 249 consecutive patients affected by myelopro-
liferative disorders (MPD)(92 males and 157 females, mean age 60+17
years at the time of the study) and regularly followed in our outpatients
surgery. 112 were affected by PV and 126 by ET, diagnosed in agreement
with the PVSG criteria. The patients were stratified in 4 groups on the
basis of their age at the time of the study: younger than 40 years, 40-60
years, 60-75 years and >75 years. The JAK2V617F mutation was
searched in peripheral blood granulocytes with DNA and allele- specif-
ic PCR and Bsa XI digestion. Results. Considering all the patients togeth-
er, but also dividing PV and ET cases, the percentage of mutated JAK2
patients increased progressively as shown in the Table 1. While around
50% of patients younger that 40 carried the mutation, all but few cases
was wild type in the group > 75. Considering all the MPD patients, the
increase of mutated cases was statistically significant comparing >75
with all other age groups (p=0.001 vs <40, p=0.009 vs 40-60 and p=0.03
vs 60-75). Within PV patients the comparison between <40 and >75
patients was statistically different (»=0.007) as well as comparing 40-60
patients and >75 (p=0.04). No statistical difference was found in the dif-
ferent groups of ET regarding the percentage of JAK2V617F mutated
cases. Conclusions. The PVSG criteria seems to overestimate younger PV
patients possibly because idiopathic erythrocytosis or not-recognized
familial cases are more frequent in this age group. In contrast,
JAK2V617F mutation is common in older patients with PV in agreement
with the occurrence of PV mainly in middle-advanced age. We confirm
that JAK2V617F is more common in older than in younger ET patients.

Table 1. Significant statistical difference respect >75.

Age (years) PV ET TOT
tot 15 * 23 38 *
<40
V617F 7 (46.6%) 13 (56%) 20 (52.6%)
tot 23 * 44 67 *
40-60
VB17F 14 (60.8%) | 28 (63.6%) | 42(62.6%)
tot 44 39 83
60-75
VB17F | 30(88.2%) | 26 (66.6%) 56 (67.4%)
tot 33 17 50
>75
VB17F | 29 (87.8%) | 15(82.3%) 43 (86%)
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UNUSUAL VEIN THROMBOSIS IN PATIENTS WITH POLYCYTHEMIA
VERA (PV) AND ESSENTIAL THROMBOCYTHEMIA (ET)

M.L. Randi, M. Scapin, E Tezza, N. Candeo, I. Bertozzi, E. Duner
University of Padua, PADOVA, Italy

Background. Budd-Chiari (BD) syndrome and portal system thrombo-
sis (PST) are complications of both PV and ET. Moreover, sometimes
these patients can develop thrombosis of cerebral veins (CVT) otherwise
uncommon. In most cases, the thrombotic event is the presenting fea-
ture of the myeloproliferative disorder (IMPD) and the causal disease of
thrombosis is often difficult to be recognized. The erythroid sponta-
neous colony (EEC) formation are well known to be associated with
both BD and PST also before the clinical evidence of PV or ET. Recent-
ly, JAK2V617F mutation has been reported to be commonly associated
with venous thrombosis in ET. Aims. The aim of our study is to clarify
if the research of JAK2Vé17F and of EEC formation can help in identi-
fying the presence of PV or ET in patients with uncommon vein throm-
bosis. Patients and Methods. We report 22 consecutive patients (15 females
and 7 male, mean age 37.5+14.4 years) with 5 PVT, 3 CVT and 14 BC
diagnosed with ultrasonography in the case of splancnic thrombosis
and with cerebral magnetic resonance for SVT. In all patients JAK2V617F
mutation was searched in peripheral blood granulocytes DNA and allele-
specific PCR and Bsa XI digestion were used. Spontaneous erythroid
colonies formation (EEC) from peripheral blood mononuclear cells was
obtained with a standard method. Concurrently, the diagnosis of PV or
ET was made in agreement with the WHO 2001 criteria. Results. Our 22
patients resulted affect by MPD (16 ET and 6 PV). JAK2V617F mutation
was present in 18 cases (81.1%, 4 PV and 14 ET) while the remaining 4
had JAK2 wild type (WT); 1 PV patient was homozygous for the muta-
tion, while the remaining 17 were heterozygous. EEC development was
found in 14 (63.3%,11 ET and 3 PV). The concordance of the texts is
resumed in the Table 1.

Table 1.
JAK2V617F EEC+ | JAK2VS17F EEC- | JAK2WT EEC-
BC 10 (71.4%) 2 (28.5%) 2 (50%)
PST 3 (60%) 1 (20%) 1 (20%)
CVT 1(33%) 1(33%) 1(33%)
total 14 (60%) 4 (20%) 4 (20%)

Conclusions. We confirm that PV or ET and an unusual vein thrombo-
sis, included cerebral vein thrombosis, have a high prevalence of
JAK2V617F mutation. In BC and in PST we found a strong association
between the presence of JAK2V617F and development of spontaneous
EEC that suggests to use these texts as first line diagnostic tools in
patients with splancnic vein thrombosis of unknown origin.
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A TIME AND DOSE TO RESPONSE STUDY OF IMATINIB THERAPY FOR
CHRONIC HYPEREOSINOPHILIC SYNDROMES

T. Intermesoli,' E Delaini,' S. Salmoiraghi,' S. Acerboni,' V. Guerini,'
A. Vannucchi,” S. Mappa,” G. Rossi,* V. Rossi,’ E. Di Bona,*
A. Carobbio,' T. Barbui," A. Rambaldi,' R. Bassan'

'Ospedali Riuniti di Bergamo, BERGAMO; *AOU Careggi, FIRENZE;
*Spedali Civili, BRESCIA; *Ospedale S. Bortolo, VICENZA, Italy

Background/Aims. Hypereosinophilic syndrome (HES), chronic
eosinophilic leukaemia (CEL) and chronic idiopathic hypereosinophilia
(CIH) are rare disorders characterized by unexplained chronic hypere-
osinophilia with/without organ damage. Imatinib mesylate (IM) may be
a potent therapeutic agent for these diseases, mainly targeting an over-
expressed PDGER tyrosine kinase activity. Methods. This study aimed to
assess 1) the response rate to escalating doses of IM administered for 12
total weeks, 2) timing to response, 3) diagnostic profile of IM-responsive
cases, and 4) duration of response following drug withdrawal. Eligible
patients had HES, CEL, or severe CIH with eosinophil (EO) count
>5x107/L. Diagnostic work-up included marrow morphology, standard
cytogenetics, molecular genetics to identify FIP1L1-PDGFRa, ETV6-
PDGFRp and JAK2 rearrangements, and immunophenotypic detection
(VB) of T-cell clones (TCC). IM was provided by Novartis Oncology,
Italy, to be administered at 100 mg/d; in case of unsatisfactory response,
the drug could be increased by 100 mg/d on a weekly basis and up to a
maximum of 400 mg/d. After 12 weeks, IM was stopped and response
re-evaluated. A complete response (CR) was defined by an eosinophil
count <0.35x10°/L, associated with disappearance of any previous clin-
ical and hematological abnormality. Results. Between X/04-11/07, 25
patients were enrolled: 18 males, median age 53 yy (range 25-80 yy),
with a disease history of 0.08-16 yy (median 3), and a previous treatment
in 10 (40%). Blood eosinophilia was 0.71-17.5x10°/L (median 2.3). The
diagnosis was HES in 18, CEL in 6 and CIH in 6. Cytogenetics was
abnormal in 6 (30%), a TCC was detected in 4 (21%), FIP1L1-PDGFR4
in 6 (24%), ETV6-PDGFRB in none and JAK2 mutation in 1. Twenty-
three cases were evaluable for response, while 2 quit the study . An ear-
ly CR was documented in 11 cases (48%): 3 with CEL and t(4;8) (n=1)
or chromosome 5 abnormalities (n=2), 6 with FIP1L1-PDGFRalpha
rearrangements, and 2 with HES without rearrangements. No patient
with TCC or JAK2 mutation responded. 2/6 (33 %) patients with FIP1L1-
PDGFRa fusion gene achieved a complete molecular response. As
regards timing and dose relationships, a marked drop of blood EO as well
as 10/11 CRs occurred after only 1 (92% EO reduction) and 2 (97 % EO
reduction) weeks of IM 100 mg/d (Figure 1), while a further CR patient
received 400 mg/d on week 2 only due to abdominal illness. After 12
weeks, 10 evaluable patients were confirmed in CR (IM dosing: 100
mg/d in 7; 200 mg/d in 3, of whom one had 400 mg/d for one week
only). After withdrawal, all cases lost rapidly their response, IM being
restarted

Non-responders (N=12) /

[

\ Responders (N=11)
1 P=0.0001

Figure 1.

Conclusions. Low-dose IM (100 mg/d) is confirmed to be rapidly effec-
tive in selected HES/CEL/CIH patients (PDGFR rearrangements, no
abnormal T cell clone). A short therapeutic trial of low-dose IM may be
indicated in idiopathic hypereosinophilia patients, particularly with con-
current organ damage, to identify IM-sensitive cases outside the prede-
fined group of PDGFR-rearrangements, before the availability of com-
plex diagnostic tests. Drug withdrawal is on the contrary associated with
rapid relapse, so that long-term maintenance is required.

Copenhagen, Denmark, June 12 — 15, 2008
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EUROPEAN STANDARDIZATION OF BCR-ABL MRNA QUANTIFICATION

M.C. Miiller,' P. Erben,' G. Saglio,” S. Branford,® B. Hanfstein,'
D. Gosenca,' T. Ernst,' R. Hehlmann,' N.C.P. Cross,* A. Hochhaus'

'Universitdtsklinibum Mannheim, MANNHEIM, Germany; *Division of
Hematology and Internal Medicine, University of Turin, TURIN, Italy; *IVMS,
ADELAIDE, Australia; *Wessex Regional Genetics Laboratory, University of
Southampton, SALISBURY, UK

Background. Comparability of molecular results between different lab-
oratories is the prerequisite for their use within large studies and for
optimal patient management. International recommendations have
defined a standardized way to calculate and express individual results on
an International Scale (IS). Utilization of the IS in different laboratories
currently relies on comparison of a series of test samples to derive lab-
oratory-specific conversion factors (CFs) which are then validated by
exchange of a second set of samples. Aims. We sought to develop the IS
in 40 European laboratories undertaking BCR-ABL mRNA quantification
with highly diverse techniques, i.e. cDNA synthesis, PCR platforms,
control genes, external standards, evaluation methods. Methods. Tripli-
cates of WBC lysates (10%, 1%, 0.1%, 0.01% dilutions of a CML
patients leukocytes in healthy donors leukocytes, n=480) were shipped
on dry ice to 40 participating laboratories. A common RNA extraction
protocol (TRIzol®) was applied followed by individual protocols for
cDNA synthesis, RQ-PCR and evaluation. Results were compared with
results from the central reference laboratory (Mannheim). After assess-
ment of linearity, individual CFs were calculated (individual BCR-ABL
result x CF = BCR-ABL result according to the International Scale). For
validation of the CF 25-30 aliquots of patient WBC lysates were
exchanged. Results. In 36 of 40 laboratories (90%) CFs were successful-
ly calculated whereas 4 laboratories (10%) failed due to non-linear
results. The coefficients of variation (CV) of individual results (n=36)
improved from 0.87-1.85 before conversion to 0.28-0.43 after conversion.
In order to validate the CFs, 35 of 40 laboratories (88 %) provided patient
samples which were analyzed in both test and reference laboratories.
After conversion, 50% of results (median proportion of samples per lab-
oratory) were within 2-fold of each other (range, 0.5-2.0), 77% were
within 3-fold and 92% were within 5-fold. Recalculation of the CFs
using Bland-Altman difference plots led to significantly higher concor-
dance rates (<2-fold difference, median 72%, p=0.0002; <3-fold differ-
ence, median 89%, p=0.0002; <5-fold difference, median 96%,
p=0.0011). Three labs appeared to achieve unsatisfying concordance
rates (2-fold, <40%; 3-fold, <65%; 5-fold, 65-90%). Conclusions. We con-
clude that control rounds based on distribution of dilution samples rep-
resent powerful tools to check linearity of molecular quantification sys-
tems for BCR-ABL mRNA. Furthermore, they facilitate the calculation
of CFs for participating laboratories, enabling the expression of results
according to the International Scale. An expansion of these efforts to all
European countries is ongoing within the European Treatment and Out-
come Study (EUTOS) for CML.
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RESCUE OF GENOMIC INFORMATION IN 72% OF ADULT ACUTE
LYMPHOBLASTIC LEUKEMIA (ALL) WITH NORMAL/FAILED
CYTOGENETICS AND IDENTIFICATION OF NF1 DELETION AS THE HALL-
MARK OF A SUBSET OF NOTCH1-MUTATED T-ALL. A GIMEMA STUDY

C. Matteucci,! G. Barba,' E. Varasano,' A. Vitale” L. Elia?
M. Mancini,? V. Pierini,' R. La Starza,' B. Crescenzi,' S. Romoli,'

V. Nofrini,' M.E Martelli,' R. Foa,” C. Mecucci'

'Hematology, IBiT Foundation, University of Perugia, PERUGIA, Ttaly;
*Hematology, University La Sapienza, ROMA, ITtaly

Background and Methods. Molecular cytogenetics and advanced wide-
genome technologies have provided information on >80% of T-cell acute
lymphoblastic leukaemia (T-ALL). We used Metaphase-, Array-CGH
(M-, A-CGH), Fluorescence iu situ hybridization (FISH) and mutational
analysis to characterize 32 adult B-cell acute lymphoblastic leukaemia (B-
ALL) and 40 T-ALL at diagnosis, from GIMEMA protocol 0496. All cas-
es were non-classified genetically, because of failed conventional cyto-
genetic analysis, normal karyotype, and negative molecular studies for
the most common genomic rearrangements. Results. M-CGH detected

DNA copy number variations (CNV) in 25/40 T-ALL cases (62.5%) and
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13/32 (40.6%) B-ALL. Gains frequently involved entire chromosomes 21
(six cases), 14 (four cases), and X (four cases, one with an Xp amplifica-
tion) and the following chromosomal regions: 1q (six cases), 17/17q (five
cases), 5/5p (four cases, one with a high level amplification at 5p13.2-
p15.2). Losses frequently involved the regions of: 9p (eleven cases), 5q
and 6q (eight cases each), 11q and 13 (four cases), 9q, 16/16q, 17p (three
cases each). CNV were associated with specific lineages: 1q gain was
found in 12.5% of B-ALL and 5% of T-ALL; X/Xp gain in 12.5% of B-
ALL but notin T-ALL. 9p loss was detected in 6.2% of B-ALL and 22.5%
of T-ALL; 5q loss was found in 3.1% of B-ALL and 20% of T-ALL. A-
CGH, performed with commercial 3200-3600 BAC arrays with resolu-
tion of about 0.85-0.8 Mb, detected changes in 4/6 cases with normal
M-CGH and identified additional imbalances in 6 abnormal cases. It
revealed a deletion in 17q11.2/NF1 gene in 2 cases (the sole genomic
imbalance in one; associated with chromosome 13 deletion in the oth-
er). In the latter, BAC array detected a cryptic four-clone deletion (RP11-
229K15, RP11 353018, RP11-14206, RP11-41C23 ) on 17q11.2 of 0.5-
2 Mb in size. FISH screening with probes for the NF1 gene on 42 cases
of T- and B-ALL with fixed cells detected another case of T-ALL case
with a cryptic del(17q11.2). None of the B-ALL cases was positive. A
FISH screening in additional 20 cases of T-ALL belonging to different
GIMEMA protocols showed 2 cases with a microdeletion at 17q11.2
region. Somatic mutations of the NOTCH1, FBW7 and NF1 genes were
investigated using Denaturing High Performance Liquid Chromatogra-
phy in the 5 cases with NF1 deletion. No mutation was detected at
FBW7 gene while NOTCH1 was mutated in all cases. Moreover, one
case showed a stop mutation at NF1 exon 22 of the nondeleted allele,
confirming the tumorigenic mechanism of suppressor gene haploinsuf-
ficiency. Thus, NF1 deletion is a genomic event identifying a subgroup
of NOTCH1-positive T-ALL. Conclusions. M- and A-CGH integrated
failed/normal cytogenetics in T-ALL, rescuing 72% of genetically unde-
fined T-ALL cases (M-CGH alone rescued 62.5 %). A-CGH detected a
new microdeletion of the 17q11.2 region, which identified a subset of
patients with NOTCH1-positive T-ALL. M-CGH, together with the
added value of the higher resolution A-CGH, emerged as valid approach-
es for genomic characterization of T-ALL.
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CONSTITUTIVE ACTIVATION OF PDGFRA OR PDGFRB BY DIVERSE
FUSION GENES CAN RAPIDLY BE DETECTED BY QUANTITATIVE RT-PCR

P. Erben,' M.C. Mueller, D. Gosenca,” G. Metzgeroth,” H. Popp,’
C. Walz,” E. Thomas,* R. Hehlmann,? N. Cross,* A. Hochhaus,’
A. Reiter’

'University Hospital Mannheim, MANNHEIM, Germany; *I11. Med. Klinik,
Med. Fak. Mannheim, Univ. Heidelberg, MANNHEIM, Germany; *Salisbury
District Hospital, SALISBURY, UK

Rapid identification of fusion genes involving PDGFRA or PDGFRB
in chronic myeloproliferative disorders or myelodysplasia is compro-
mised by the multitude and heterogeneity of partner genes. We there-
fore sought to establish quantitative RT-PCR assays (RQ-PCR) by ampli-
fication of 3-mRNA sequences which are fully retained in PDGFRA
fusion-gene positive patients (4 fusion genes; 38 patients, 35m, 3f, medi-
an age 54 yrs, range 33-75) or PDGFRB fusion gene-positive patients (4
fusion genes; 7 patients, median age 58 yrs, range 19-75). Except for
FIP1L1-PDGFRA positive cases, all patients had chromosomal aberra-
tions of bands 4q12 (PDGFRA) or 5q31-33 (PDGFRB) as assessed by
conventional cytogenetics. As external standards for quantification, seri-
al dilutions of plasmids containing non-rearranged PDGFRA and
PDGFRB sequences were employed. ABL transcripts were quantified as
an internal control and results were expressed as the ratios
PDGFRA/ABL or PDGFRB/ABL. A cut-off point for overexpression of
PDGFRA and PDGFRB (mean+2SD) was determined by analysis of a
series of 30 healthy volunteers. At diagnosis, all patients in the study
group showed significantly increased normalized transcript levels com-
pared to patients with fusion-gene negative hypereosinophilic syndrome
(HES) patients or healthy controls (PDGFRA, 0.8 vs 0.0062 vs 0.0064,
»<0.0001; PDGFRB, 182 vs 3.41 vs 5.85, p<0.0001). The sensitivity of the
assays measured by serial cell dilutions (EOL cells in HL60 cells) and
mRNA dilutions from patients with known fusion transcripts differed
for PDGFRA (1:1,000) and PDGFRB (1:10) quantification. The greater
sensitivity for PDGFRA was due to the very low expression of this gene
in normal leukocytes. Follow-up analyses of FIP1L1-PDGFRA positive
patients during treatment with imatinib (n=23) revealed a decrease of
PDGFRA expression to levels comparable to healthy controls in 21 of 23
(91%) patients after a median time of 13 weeks (range 8-67). These
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results were concordant to fusion gene specific nested RT-PCR which
became negative in 19 of 21 cases after a median of 21 weeks (range, 28-
67). The RQ-PCR assays may serve as useful adjuncts to diagnostic
detection of imatinib-responsive fusions as well as powerful tools to
help identify as yet unknown molecular aberrations involving these
genes.
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MUTATIONS OF THE WT1 TRANSCRIPTION FACTOR ARE ASSOCIATED
WITH INFERIOR OVERALL SURVIVAL-AN ANALYSIS IN 368 AML
PATIENTS WITH NORML KARYOTYPE <60 YEARS TREATED IN THE
AML96 PROTOCOL OF THE DSIL

C. Thiede, T. Illmer, S. Soucek, M. Schaich, G. Ehninger
University Hospital Carl Gustav Carus, DRESDEN, Germarny

Background. In patients with AML and normal karyotype, several spe-
cific molecular abnormalities have been reported during the last years,
including FLT3-ITD, NPM1 and CEBPA mutations. The presence of these
alterations has an impact on prognosis, and new strategies try to imple-
ment them for treatment stratification. More recently, mutations of the
WT1 gene have been described in AML patients. Thus far, studies on this
mutation are limited in sample size and the precise prevalence and the
prognostic impact WT'1 mutations is unknown. In an attempt to further
characterize patients with AML and normal karyotype (NK-AML), we
have studied WT1 mutations in NK-AML patients below the age of 60.
We characterized mutations in the mutational hotspot regions of WT1
by high-resolution fragment analysis (Exons 1 and 7) or direct sequenc-
ing (Exon 9) in a total of 368 patients treated in the AML96 trial of the
DSIL. Results were correlated with other mutations (e.g. FLT3; NPM1)
as well as clinical parameters and outcome. Results. Mutations of the
WTT1 gene were found in 38/368 patients (10.3%). The mutations were
predominantly located in exon 7 (n=25) and exon 9 (n=12), whereas
only 3 mutations were found in exon 1; two patients had mutations in
two exons. Among the clinical characteristics, W74 mutations were
associated with younger age at diagnosis (median WT1 wt: 49 yrs. vs
WT1 mut: 42 yrs.; p=.036), higher LDH (median WT1 wt. 434 U/l vs
WT1 mut709.8 U/L; p=.001), but not with patient gender, BM-blasts or
leukocyte counts. No significant association was further seen with the
presence of FLT3-ITD, TKD or NPA1 mutations. Patients with WT1
mutations had a comparable CR-rate after double induction chemother-
apy (WT1l-neg: 70% vs WT1 pos: 65.8%). However, the probability of
overall survival in patients with mutated WT1 was significantly lower
(median WT1 neg: 22.6 mo. range: 16.1-29.2 vs WT1-mut: 11.5 mo.
range 8.4-14.6; p=0.027). WT1 had no significant impact on the proba-
bility of disease free survival and the rate of relapse. In a multivariate
Cox-proportional hazard model including several clinical (age; WBC
counts; LDH) or molecular parameters (NPM1/FLT3-ITD mutational
groups), mutant W7/ remained an independent predictor of inferior
OS with a hazard ratio of 1.6 (range: 1.1-2.5). Conclusions. WT1 mutations
can be found in a significant proportion of patients with AML and nor-
mal karyotype. They are more common in younger patients and appear
to be associated with a lower probability of OS. Thus, the detection of
WT1 mutations might add further impact to the prognostic classification
based on molecular alterations.
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MULTIPLEX LIGATION-DEPENDENT PROBE AMPLIFICATION (MLPA) IS
A POWERFUL TECHNIQUE TO IDENTIFY PROGNOSTIC RELEVANT
CHROMOSOMAL DELETIONS AND DUPLICATIONS IN CLL PATIENTS

M.-J.PL. Stevens-Kroef,' A. Simons,' H. Gorissen,' T. Feuth,’
D. Olde Weghuis," A. Buijs,” R. Raymakers,' A. Geurts van Kessel'

'Radboud University Nijmegen Medical Centre, NIJMEGEN; *University Ned-
ical Centre Utrecht, UTRECHT, Netherlands

Background. B-cell chronic lymphocytic leukemia (B-CLL) is character-
ized by a highly variable clinical course. Characteristic genomic abnor-
malities such as deletions of the ATM and/or TP53 genes, deletions of
the 13q14.3 region and trisomy 12 have shown to provide prognostic
information (Dohner et al. NEJM 343:1910-6). Aims. The still widely and
commonly applied karyotyping and FISH techniques for the detection
of these aberrations are laborious and expensive. As an alternative, we
set out to perform multiplex ligation-dependent probe amplification
(MLPA) analysis using commercially available kits. This allowed us to
analyze 56 genomic CLL-specific and risk-identifying targets, including
the loci mentioned above, in a single experiment. Methods. MLPA data
of 88 CLL patients were compared with interphase FISH data using the



ATM,, centromere 12, RB1, D135319, and TP53 specific probes in a dou-
ble blinded fashion. Results. Overall, there was a perfect correlation
between the MLPA and FISH data if the genetically abnormal clone was
present in at least 10% of the cells. Only one case with 8% abnormal
cells, as determined by FISH, was not detected by MLPA. Since multi-
ple probes per tested locus and multiple loci were included in the MLPA
assay, additional abnormalities not covered by the standard FISH probes
used were detected by MLPA, i.e., trisomy of the short arm of chromo-
some 12, trisomy of chromosome 19 and gain of the MYCN gene. Fur-
thermore in 3 patients small 13q14.3 deletions undetectable by FISH
were identified and in another 10 patients deletions only partly cover-
ing the 13q14.3 locus were observed. In all these patients the deletions
included the non-coding RNA locus DLEU, which represents an alterna-
tively spliced transcript of BCMS gene. This gene has been proposed to
be the most likely candidate tumor suppressor in 13q14 involved in the
leukemogenesis of B-CLL. Conclusions. We have demonstrated that
MLPA is a comprehensive and reliable diagnostic tool for the simultane-
ous identification of different clinically relevant and region-specific
genetic aberrations in CLL. Furthermore MLPA has the potention to
detect small critical regions of genomic loss or gain.
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PATTERN OF MENINGIOMA 1 GENE (MN1) EXPRESSION IN DIFFERENT
GENETIC SUBSETS OF ACUTE AND CHRONIC MYELOID LEUKAEMIAS
AND ITS POTENTIAL USE AS A MARKER FOR MINIMAL RESIDUAL
DISEASE DETECTION

E Arruga,' E Messa,' E. Gottardi,' M. Fava,' S. Carturan,' C. Panuzzo,'
E. Bracco,' E. Messa,' P. Nicoli," A. Rotolo," I. lacobucci,’
E Lo Coco,® G. Martinelli,* G. Saglio,' D. Cilloni'

"University of Tutin, TURIN; *University of Bologna, BOLOGNA; *University
tor Vergata, RONA, Italy

Background. Meningioma 1 (MN1) gene overexpression has been
reported in acute myeloid leukaemia (AML) patients and identified as a
negative prognostic factor. The Aims of the study are to characterize the
patients presenting with MN1 overexpression and to establish if MN1
transcript could be a useful marker for MRD detection. Methods. MN1 has
been quantified by RQ-PCR in 158 AML patients of different cytogenet-
ic groups, in 30 CML patients at different phases of disease and in 50 nor-
mal controls. In 20 patients bearing a fusion gene transcript (FG) suitable
for MRD assessment, we performed a simultaneous analysis of the MN1
and of the FG transcript during follow-up. Sequential MN1 and WT1
analysis was also performed in 10 AML patients lacking other molecular
markers and RQ-PCR for NPM mutations in additional 7 cases. Resulss.
The MNT1 levels were extremely low in normal samples: median value of
136 MN1/104ABL copies in PB (range 9-300) and 254 in BM (range 80-
500) and 12,9 (range 11-19) in CD34" cells. By contrast, about 50% of the
AML samples with normal karyotype (NK) showed high MN1expression
with a median of 5136 copies/104 ABL copies (range 852-90230) and
6780, (range 1367-15900) in PB. All samples carrying the CBFB-MYH11
FG expressed a significantly higher amount of MNT1 transcript as com-
pared to controls (#<0,0001 in both BM and PB): median 46950, (range
2149-98000) in BM and 34500, (range 1400-67999) in PB. About 50% of
the samples with AML1-ETO FG abnormally expressed MN1: median
16950, (range 3500-34000) in BM and 3475, (range 1260-56000) in PB.
Finally, the APL samples expressed MN1 values comparable to those of
healthy subjects in both BM (p=0,05) and PB (p=0,08). Paired analysis
established a remarkable correlation between MN1 expression in PB and
BM with a r value of 0,91. No association between FLT3 mutations and
MNT1 was demonstrated. In contrast, MN1 is typically overexpressed in
patients with NPM mutations. 36 out of 47 NPMc* patients were charac-
terized by abnormal MN1expression. We were unable to confirm the
correlation between EVI-1 and MN1 expression (r= 0,06) reported in lit-
erature. Finally, MN1 is not expressed in CML in chronic phase (10 cas-
es) but it is highly overexpressed during accelerated (n=10) and blast cri-
sis (n=10) (median 49100 and 62741 respectively). Finally MRD has been
detected by RQ-PCR by measuring MN1, FG, WT1 and in 7 cases with-
out FG by NPM as well. In all cases characterized by FG transcript, the
longitudinal pattern of MN1 expression always paralleled that of the FG.
Furthermore, MNT1 strictly paralleled WT1 and NPM in patients without
any FG. In all the cases MN1 rose at least two months before relapse. Con-
clusions. these data show that 47 % of patients with NK are characterized
by abnormal MNT1 expression. The overexpression is typical of AML
with NPMc* and inv(16) and CML in accelerated and blastic crisis. MN1
could represent a marker for MRD. Increased MN1 expression in the BM
during follow up was always found to be predictive of an impending
hematological relapse.
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INFANT ALL PATIENTS WITH T(4;11)/MLL-AF4 FUSION HAVE A
DIFFERENT GENOTYPIC PROFILE THAN OLDER ALL CHILDREN

M. Bardini,' R. Spinelli’ L. Corral,' E. Mangano,’ G. Fazio,'
L. Cifola,” A. Biondi,' C. Battaglia,* G. Cazzaniga'

'M. Tettamanti Research Centet, MONZA; *ITB-Segrate, CNR and Center of
excellence CISI, Universita degli Studi di Milano, MILANO; *CNR and Cen-
ter of excellence CISI, Universita degli Studi di Milano, MILANO; *Center of
excellence CISI and Dip Science and Biomedical Techologies, MILANO, Italy

Background. Mice models and prenatal studies indicate that in child-
hood ALL the individual genetic lesions alone are insufficient to gener-
ate a full leukemic phenotype, and cooperating oncogenic lesions are
required. Recently, genome-wide studies on childhood ALL (1-18 years)
identified deletions at several loci, mainly affecting genes that play a
critical role in regulating B-cell development and differentiation. By con-
trast, prenatal and postnatal steps in the pathogenesis of Infant ALL (<1
year at diagnosis) are not defined. Infant ALL is a very aggressive disease,
with t(4;11)/MLL-AF4 fusion representing the major subgroup. Although
the very short latency suggests that leukemogenic events occur prena-
tally, mice models indicate that MLL-AF4 alone is not sufficient to induce
leukemia, and additional mutations may occur. Also unclear is whether
the molecular pathways needed for lymphoid cell differentiation are
altered in cases with an MLL rearrangement and, if so, whether these
alterations differ between the leukemia of infants and older children.
Aims. Aim of this study was to detect MLL-cooperating aberrations,
undetectable by conventional techniques. More specifically, we searched
for Loss of Heterozygosity (LOH) associated or not to copy number
alterations. The identification of these lesions could help identifying
leukemia pathogenesis, providing the basis for targeted therapy. Meth-
ods. We have analyzed 28 cases of Infant ALL with t(4;11) at diagnosis
and their corresponding samples at remission and relapses, when avail-
able (n=18 and n=8 respectively) by using genome-wide single nucleotide
polymorphism (SNP) analysis (100K SNP human mapping, Affymetrix).
Data were analyzed by using dChip software, and confirmed by
CNAG2.0. Results. Compared to older childhood ALL patients, a far lim-
ited number of deletions/amplifications has been found; only 4/28
patients showed deletions, namely 1p36.13-p36.31 in one patient,
3p11.1-p12.2 plus 7q22.1-q22.2 in another patient, 4q22.3 in a third
patient and 8q24.11 plus 14g21.3 in another; while 24/28 Infant ALL did
not present any visible structural variation at diagnosis. By contrast, sev-
eral segmental copy-number neutral (CNN) LOH have been detected
and in most cases the same homozygous trait found at diagnosis was
also present at remissions. The extension and prevalence of the affect-
ed regions was variable; among them 14q21.2 (4/28), 7g31.33-q32.1
(3/28), 8q21.12-q21.3 (2/28) and 8q24.11 (2/28) have been further vali-
dated by direct sequencing. At relapse, additional alterations have been
detected, such as deletion of 7p in 3 cases, associated to 7q duplication
(iso7q) in 2/3 cases. Summary and Conclusions. Overall, these results con-
firm that Infant ALL with t(4;11)/MLL-AF4 fusion represents a biologi-
cally unique disease, different from other type of leukemia occurring in
older children. While in older children a multistep mechanism (with the
involvement of several genes) is required for the full leukemic phenotype,
MLL rearrangements per se might play a major role on the leukemogen-
esis. By this approach it could not be excluded that different mecha-
nisms could cooperate with MLL in transforming cells, including point
mutations. The functional role of CNN-LOH still needs to be under-
stood: they could either reflect the duplication of oncogenic mutations,
or be related to epigenetic mechanisms. A role in the predisposition to
leukemia could also be hypothesized.
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COMBINED INTERPHASE FLUORESCENCE IN SITU HYBRIDIZATION
IS A VALID TOOL FOR FULL GENOMIC INVESTIGATION AND
DIAGNOSTIC SCREENING IN T-ALL. A GIMEMA STUDY

R. La Starza,' P. Gorello,' E. Varasano,' V. Pierini,' A. Guarini,’
A. Vitale,” A. Bardi,’ A. Cuneo,” M.E. Martelli,' R. Foa,’ L. Elia,?
C. Mecucci'

'Hematology, IBiT Foundation, University of Perugia, PERUGIA; *Hematology,
University La Sapienza, ROMA, Italy; *Hematology, University of Ferrara,
FERRARA, Italy

Background. In T-cell acute lymphoblastic leukemias (T-ALL) molecu-
lar lesions target regulators of cell cycle, proliferation, differentiation, sur-
vival and apoptosis in multi-step pathogenetic pathways. To identify
events concurring in T-ALL development full genetic characterization is
needed. Aims. To set-up and validate a molecular cytogenetic tool to
integrate mutational analysis and PCR and provide a full genetic diag-
nosis of T-ALL. Methods. We designed a combined interpl%ase fluores-
cence in situ hybridization (CI-FISH) assay to study 15 genes/loci that are
involved in T-ALL leukemogenesis and validated it in 20 patients
enrolled in the GIMEMA protocols with immunophenotype, cytoge-
netics, mutational analyses, and ALL Multiplex-PCR (BCR-ABL1, PBX1-
E2A, SIL-TAL4, MLL-AF4, MLL-ENL, and NUP98-RAP1GDS1). Pheno-
types were pre-T in 8 cases, cortical in 11 and mature in 1. Karyotyping
succeeded in 13/20 cases and was abnormal in 6/13. NOTCH1 muta-
tions were detected in 7/18 cases (38%); FBW7 in 4/18 (16%). Multiplex-
PCR detected one MLL-ENL and one SIL-TAL1 rearrangement. Results.
CI-FISH gave abnormal hybridization patterns in 16/20 patients and
detected multiple genomic changes in 10. Del(9p)/CDKN2A was found
in 8 patients and del(6q) in five. No TCRA/D translocations were found
even though they are estimated to be as frequent as TCRB transloca-
tions.1 TCRB was involved in translocations: t(7;11)(q35;p13)/TCRB-
LMO?2 in two cases, and inv(7)(p15q34)/TCRB-HOXA, t(7;9)(q34;q32)
/TCRB-TAL2, and t(7;10)(q34;q24)/TCRB-HOX11 in one case each.
Although the incidence of CDKN2A and of TCRB translocations was
similar to other reports,” we found a higher incidence of del(6q) (25%
vs 4-13%) which was probably due to the genomic clones selected for
the minimal common deleted region. MLL-translocations were found in
two cases, one of which had been found by Multiplex-PCR. In another
patient CI-FISH hybridization signals indicated 6q23/C-MYB had under-
gone duplication and translocation suggesting a new cytogenetic mech-
anism may lead to C-MYB over-expression. CI-FISH detected the rare
CALM-AF10 in one case and SIL-TAL1 in another. Previously unknown
recurrent aberrations included trisomy of chromosome 9 in 1 case and
of 11p in 2 cases and deletions involving 7q34 in 3 cases, 5q35/TLX3,
9g34/ABL1, and 12p13 in 2 cases each, and 14q11/TCRA/D in 1. In 2
cases with del(12p) of different extension, a common deleted region
included several putative tumour suppressor genes such as LRP6,
DUSP16, DDX47, EMP-1, CREBL2, and CDKN1B. Interestingly,
CDKN1B haploinsufficiency was recently reported in T-cell prolympho-
cytic leukemia.’ In 2/3 patients with del(7)(q34) which lost only the 3’
TCRB flanking region we hypothesize a new cytogenetic mechanism
whereby an unbalanced translocation activated unknown oncogenes.
Conclusions. CI-FISH identified genetic abnormalities in 80% of cases
and multiple changes in 50%. It reliably detected cryptic, rare, and new
chromosome changes, TCR rearrangements, molecular lesions involv-
ing promiscuous genes and oncogene activation by diverse cytogenetic
mechanisms. We propose using CI-FISH in the diagnostic screening of
T-ALL to supplement mutational analysis and PCR studies and to vali-
date the genetic classification of T-ALL in clinical studies.

Funding: MIUR (Ministero dell'Istruzione, dell'Universita e della Ricerca),
Ttaly.
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THE COINCIDENCE OF THE JAK2V617F AND 5Q-DELETIONS IS
ASSOCIATED TO VARIABLE MYELOPROLIFERATIVE AND
MYELODYSPLASTIC PHENOTYPES: REPORT OF 13 CASES
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Background. There are few studies on the coincidence of deletions of
5q and of the JAK2V617F in the literature. Ingram et al. (Leukemia, 2006)
reported on 6 patients with initial stages of Myelodysplastic Syndrome
(MDS) with this coincidence. Aim of the Study. To increase insights in this

henomenon, we evaluated retrospectively the frequency of the
JAK2V617F mutation in 69 patients with different entities of MDS and
chronic myeloproliferative diseases (CMPD) and a del(5q) and per-
formed further characterization of the 13 patients who had both aber-
rations in coincidence. Patients and Methods. Between August 2005 and
February 2008, mutational screening for the JAK2Vé17F was performed
in 69 patients with a deletion of 5q as sole aberration or within non-com-
plex aberrant karyotypes. Cases were analyzed by chromosomal band-
ing combined by interphase fluorescence in situ hybridization (FISH) and
by melting point based PCR analyses for the JAK2V617F. Cytomorphol-
ogy and histopathology were additionally performed, and a diagnosis
of chronic myeloid leukemia was excluded by interphase FISH for BCR-
ABL. Finally, 13 patients with diverse CMPD and MDS subtypes were
observed with a coincidence of del(5q) and JAK2Vé17F, and were fur-
ther evaluated. Results. Frequency of coincidence: 13/69 patients (19%)
with a deletion of 5q were positive for the JAK2V617F (11 at diagnosis,
2 during follow-up). Characteristics of the 13 patients with a coinci-
dence of JAK2V617F/del(5q): There was a strong female preponderance
(10 females: 3 males). Range of age was 45.9-86.1 years (median 71.9).
Ranges of peripheral blood parameters were as follows: Leukocytes: 4
- 22x10°/L (median 12.8x10°/L), thrombocytes: 80 - 1195x10°/L (medi-
an 592x10°/L), hemoglobin: 90-160 g/L (median 12.8 g/L). Thrombocy-
tosis was present in 6/10 cases, where data were available, 4/10 had
anemia, and 5/10 presented with peripheral leukocytosis. 11/13 cases
had an isolated del(5q), whereas in one case there was an additional
del(20q)(q11), and in another case an additional del(12p)(p11p13). The
proximal breakpoints of the deletion were localized in 9 cases at 5(q13-
ql5), in 4 cases at 5(q22-q23). The distal breakpoints were localized in
11 cases at 5(q33-q35) and in 2 cases at 5q31. Diagnoses of the 13
patients as assessed by cytomorphology, histopathology, and clinical
and laboratory parameters were as follows: The most frequent disorder
was MDS/CMPD overlap in 5 cases. Two cases each showed “classi-
cal’MDS/5¢- syndrome, not classifiable CMPD (CMPD-U), or essential
thrombocytosis (ET). One case had a CMPD in acceleration with 14%
bone marrow blasts. (In one case classification was not possible, as diag-
nosis was performed during follow-up.) Conclusions. A considerable pro-
portion of patients with a deletion of 5q (19% in this analysis) show a
coincident JAK2V617F. In this study most patients with this coincidence
had an overlap between myelodysplastic and myeloproliferative disor-
ders, but there are also cases with the features of classical MDS/5q- or
with classical ET. These variable phenotypes might be explained by
additional mutational factors and deserve further investigation. Further
studies should focus on the cooperation of the JAK2 and the del(5q) to
increase insights in cooperative mechanisms in leukemogenesis in
myeloproliferative and myelodysplastic diseases as in their overlap.
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GAIN/AMPLIFICATION OF 1Q21 IS THE MOST POWERFUL GENETIC
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Background. The presence of chromosomal aberrations detected by flu-
orescence in situ hybridisation in plasma cells is considered to be impor-
tant prognostic factor for patients with multiple myeloma (MM). One of
the newest mentioned factors is gain/amplification of chromosome band
at 1q21. Aims. This study is aimed at comparison of incidence and asses-
ment of prognostic impact of amp1q21, del13q14, del17p13, and translo-
cations t(4;14) and t(11;14) in newly diagnosed MM patients. Methods. A
total of 91 newly diagnosed patients with median age 58 years, median
follow-up 33.9 months received 4 cycles of VAD followed by high dose
of melphalan (200 mg/m’) supported by peripheral blood stem cells. Cyto-
plasmic interphase FISH (cIg-FISH) analyses were assesed utilizing com-
mercial DNA probes (Abbott-Vysis, I, USA and Kreatech Biotechnology,
NL, USA) in plasma cells labeled by the AMCA anti-IgL antibodies (Vec-
tor Laboratories, Inc.). Results. Chromosomal abnorma%ities were assessed
in 91% MM patients. Amp1q21 was detected in 47 % (43/91) patients,
del13q14 and del17p13 were detected in 54% (48/89) and 29% (25/87)
patients, respectively; t(4;14) and t(11;14) were detected in 31% (18/59)
and 44% (35/79) patients, respectively. A significant association between
ampl1q21 and del17p13 incidences was observed (p=0.032). Similarly, a
trend towards association between amp1q21 and del13q14 incidences
was observed (p=0.088). Among patients with amp1q21 ORR (CR+PR)
was 82.4% (14/17); among patients lacking amp1g21 ORR was 90.6%
(20/22) (p=0.636). Similarly, no difference in ORR for any other studied
aberration was observed. Comparison of PFS median in positive vs neg-
ative patients for each aberration was as follows: For amp1q21 reached
15.6 vs 37.5 months; p=0.013; for del13q14 reached 21.7 vs 30.1 months;
p=0.614; for del17p13 reached 17.1 vs 31.7 months; p=0.059; for t(4;14)
reached 18.1 vs 31.9 months; p=0.582 and for t(11;14) the PFS median was
not yet reached vs 22.5 months; p=0.435, respectively. Comparison of
OS median in positive vs negative patients for each aberration was as fol-
lows: For amp1q21 reached 28.0 vs 51.0 months; p<0.001; for del13q14
was not yet reached vs 40.8 months; p=0.388; for del17p13 reached 28.6
vs 47.7 months; p=0.095; for t(4;14) was not yet reached vs 38.2 months;
p=0.701 and for t(11;14) reached 35.9 months vs not yet reached; p=0.663,
respectively. Summary and Conclusions. Our data suggest that amp1q21 is
associated with reduced PES and OS intervals in patients treated with
autologous transplantation. Similarly a trend towards shorter survival for
del17p13 positive patients was observed. Moreover, negative prognostic
impact of amp1q21 can be boosted by presence of any other studied
chromosomal aberration, which implicates much poorer outcome for
patients carrying those aberrations together (data not shown). Consider-
ing observation of negative impact of amp1q21 either with or without
correlation of any other studied aberrations, amp1q21 seems to be the
most powerful independent prognostic factor for MM patients.

This study was supported by grant LC06027 of Masaryk
University, Bro, Czech Republic, and by grants MSM0021622415 and
MSM0021622434 and MSM0021620808 of Ministry of Education, Czech
Republic, and by IGA grants NR/9317-3 and NR/8183-4 of Ministry of Med-
icine, Czech Republic.
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Background. Myelodysplastic syndromes (MDS) are a group of bone

Copenhagen, Denmark, June 12 — 15, 2008

marrow malignances characterized by dysplasia and ineffective
hematopoiesis involving one or more myeloid lineages. MDS evolve to
acute myeloid leukemia (AML) in many cases. These disorders occur
predominantly in elderly people (median age is 50-70 years old). MDS
can appear as de novo (without history of some toxic exposure) or as
therapy-related (related to chemotherapy and radiotherapy) disorder.
Cytogenetic abnormalities vary with MDS type, but are present in about
30-50% of all MDS cases. Specific chromosome abnormalities known in
MDS are loss of whole 5 or 7, 5q-, 7q-, trisomy of 8, and Y-. Addition-
ally can be observed: 20q-, 17p-. In special losses of chromosomal mate-
rial are frequent. Aims. We screed the entire genome of 25 de novo MDS
for gene copy number changes, in order to detect microdeletions and
microduplications, using high-density 244k oligonucleotide-based array
CGH (Agilent Technologies). Methods. DNA was extracted from archive
bone marrow samples using standard methods. The digestion, labeling
and hybridisation were done according to manufacture’s protocol. The
array slides were scanned with Agilent’s cofocal scanner. The data was
processed with Feature Extraction software v9.1 and analyzed with CGH
Analytics software v3.4 (Agilent Technologies). Results. The array CGH
results showed small chromosomal aberration in addition to that detect-
ed by karyotyping tehnique. In 56% of the cases we were able to point
out new chromosomal microaberrations. The most common aberrations
were deletions of 5q and 7q with common region located at 5q21.3¢32
and 7q22.1g383. In three cases we found a complex molecularkaryotype,
and in addition four cases exhibit only one or two new microalterations.
Summary. Based on our array result and also of some previous reports,
the aCGH is a powerful technique to reveal small chromosomal aberra-
tions in MDS. In our data these new microaberrations were located at
chromosome: 3q, 7q, 11q, 18q, 174.
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LABELED PLASMA CELLS AND PROGNOSTIC SIGNIFICANCE OF
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Finding of clonal chromosomal aberrations in plasma cells is consid-
ered as one of the most important and independent prognostic factor in
patients with multiple myeloma (MM). The aim of the study was to assess
the frequency and prognostic value of the most common chromosomal
aberrations in a homogenous series of patients with newly diagnosed mul-
tiple myeloma enrolled to the phase III trial CMG 2002. In this study 208
patients enrolled until December 31, 2005 were included. All patients
underwent single autologous bone marrow transplantation according to
protocol of the trial after 4xVAD induction chemotherapy and were ran-
domized after transplantation to two maintanance/consolidation treat-
ment arms. All patients gave written informed consent to the proposed
therapeutic procedure and to the provision of samples for research purpos-
es. Cytoplasmic Ig-FISH (cIg-FISH) analyses were done on plasma cells
labeled by the Amca Anti-Human kappa-chain, Amca Anti-Human lamb-
da-chain and Amca Anti-goat IgG monoclonal antibodies (Vector Labora-
tories). clg-FISH was done by locus-specific DNA probes (Abbott-Vysis,
Des Plaines, Illinois, USA and Kreatech Biotechnology B.V, Amsterdam,
The Netherlands). To rule out the presence of a false positive result, cut-
off values were established at 20% for detection of deletions and at 10%
for detection of translocations and gains, respectively. All patients were
systematically examined by conventional G-banding technique and by
clg-FISH for the deletion/monosomy of chromosome 13 and IgH gene
rearrangements. Consequently, in patients with previously proven
rearrangement of IgH, clg-FISH with LSI IGH/CCND1 and/or LSI
IGH/FGERS probes for detection of translocations t(11;14)(q13;q32) and
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t(4;14)(p16;q32) was performed. In addition, 137 patients were also
screened for the deletion of 17p13 and 106 cases for amplification of 1q21
chromosomal region were examined. Chromosomal changes were
observed in 83.6% of the patients. Aberrations of chromosome 13 and IgH
rearrangement were present in 52.9% and 58.6% of cases, respectively.
t(11;14)(q13;q32) was detected in 18.5% of cases (only in two of them as
sole abnormality), and t(4;14)(p16;q32) in 15.8% of cases. Statistical analy-
ses confirmed association of IgH aberrations with significantly shorter
progression free survival (PES, p=0.040). We did not confirmed better prog-
nosis of t(11;14)(q13;g32). Prognostic impact of monosomy/deletion of
13q was not proved. Deletion of 17p13 was detected in 21.6% of patients,
its association with shorter survival in this study was not found. Ampli-
fication of 1q21 was detected in 37.7 % of cases, we confirmed its associ-
ation with significantly shorter survival (OS, p=0.020 and PES, p=0.001).
Finding of cumulative two and more aberrations was in our cohort of
patients with MM accompanied by significantly lower progression free
and overall survival (#=0.007 and p=0.001, respectively). Comprehensive
molecular cytogenetic analysis of genetic changes in plasma cells of patiens
with MM should further extend our understanding of the disease, hope-
fully enabling improvements in the targeted treatment of the patients.
Supported by grants [IGA NR/8183-4, MZO 00064165, MSM

0021620808 and LC 06027.
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SUPPRESSOR GENES IN CHRONIC MYELOMONOCYTIC LEUKAEMIA
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Background. Epigenetic inactivation of tumour suppressor genes by pro-
moter methylation is a common event in human cancers. In myelodys-
plastic syndromes (MDS) aberrant methylation of some tumour suppres-
sor genes, such as p15INK4B, is a frequent event. The most common
method for identifying this alteration is the methylation specific PCR
(MS-PCR). As the number of genes hypermethylated in cancer is increas-
ing a methylation-specific multiplex ligation-dependent probe amplifica-
tion (MS-MLPA) technique has been recently developed. This technique
allows the detection of the methylation status of 25 sequences that cor-
respond to a set of tumor suppressor genes that are frequently silenced
by methylation in different tumours in a single reaction. Aims. To study
the methylation status of 25 tumour suppressor genes in DNA samples
of 31 patients with CMML by means of MS-MLPA. Patients and methods.
We studied 31 CMML bone marrow samples at the time of diagnosis
[23M/8E median age: 62 (range:52-85); median Hb: 11.1 g/dL (range: 7.2-
14.1); WBC: 21.8x10°/L (range: 3-42.8) and platelets: 196.5x10/L (range:
4.0-478)]. Genomic DNA was extracted using standard protocols (Qiamp
DNA Mini kit). MLPA reagents were obtained from MRC-Holland
(www.mrc-holland.com). Bone marrow DNA from healthy donors was used
as negative control. CpGenome™ Universal Methylated DNA (Chemi-
con, Millipore) was used as a positive control. Quantification of the
methylation status was done by dividing the peak area with the com-
bined areas of the control probes lacking the target sequence of the Hhal.
Finally, the relative peak area of each target probe from the digested sam-
ple was compared with those obtained from the undigested sample.
Aberrant methylation was scored when the calculated methylation per-
centage was >10%. Results. The analysis of diagnosed CMML patients
by MS-MLPA, showed aberrant methylation in p15INK4B (6/31, 19%),
CDH13 (5/31, 16%), IGSF4 (3/31, 10%), FHIT (3/31, 10%) and RASSF1
(1/31, 8%) promoter regions. The vast majority of patients showed no
methylation (18/31; 58%) or just one methylated sequence (8/31; 26%).
By contrast, 13% (4/31) of patients showed two or three methylated
genes. To validate these findings, MS-PCR was carried out to amplify
CpG regions in p15INK4B. Methylation status of p15INK4B was con-
firmed by both methods in all the patients. The aberrant methylated
genes found in the experiment belong to different molecular pathways
involved in cell progression and differentiation: cell cycle (p15INK4B,
RASSF1 and FHIT) and cell adherence (CDH13 and IGSF4). All of these
genes are found frequently inactivated by aberrant methylation in haema-
tological malignancies. No significant correlation was found between
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methylation status of the different genes and the clinical or biological
characteristics. Conclusions. MS-MLPA appears to be a new valid method
for multiplex detection of aberrant methylation patterns of CpG islands
of several genes in just one assay. We found that methylation of these
tumour suppressor genes is uncommon in patients with CMML. How-
ever, 13% of the patients show abnormal methylation in two or three
genes. Clinical relevance of these findings should be explored.

This study was partially supported by the grants PI05/1224 and RTICC
RD06/0020/0031 from the Instituto Salud Carlos I11.
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FISH IMPROVES THE DETECTION OF 5Q31 DELETION IN
MYELODYSPLASTIC SYNDROMES (MDS) WITHOUT CYTOGENETIC
EVIDENCE OF 5Q-
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Background. Myelodysplastic syndromes (MDS) are a group of clonal
haematopoietic stem cell diseases characterised by dysplasia and inef-
fective haematopoiesis in one or more myeloid cell lines. More than
50% present cytogenetic aberrations at diagnosis time. Partial or com-
plete deletion of the long arm of chromosome 5 is the most frequent
abnormality in MDS; it supposes 10-15% of all de novo MDS. To note,
there is a distinction between patients with 5g- as a sole alteration and
patients diagnosed as 5g- syndrome, a new MDS entity accepted by the
WHO. Recently, a new drug (lenalidomide) has been approved in the US
for the treatment of patients diagnosed of MDS with the 531 deletion.
This drug can reduce transfusion requirements and reverse cytologic
and cytogenetic abnormalities. Aims. The aim of the present study is to
apply the FISH technique in patients diagnosed of MDS in which the
conventional banding cytogenetics (CBC) study had shown a normal
karyotype, absence of metaphases or an abnormal karyotype without
evidence of del(5q). As a result, FISH would allow the detection of the
5q deletion in cases in which has not been detected by CBC. In conse-

uence, these patients might be candidates to receive treatment with
lenalidomide. Patients and Methods. We present a retrospective study
based on 717 patients referred by institutions affiliated to the Spanish
Haematological Cytogenetics Working Group (GCECGH). Patients were
divided into two groups: Group A, includes 638 patients who did not
present the 5q deletion at diagnosis by CBC and Group B (79 patients),
in which CBC analysis revealed the 5q deletion (positive control group).
In all of them, LSTEGR1 (5¢31) SpectrumOrange/D5523, D55721 Spec-
trumGreen Probe (Abbot Molecular Inc.™) was applied to test the 5q
deletion. We also performed whole chromosome paintings (Metasys-
tems™) in order to define some karyotype aberrations. Results. In grou
A, the 5q deletion was detected by FISH in 38 cases (6%). Most of the
positive cases were diagnosed as 54- syndrome. The deletion was
observed in 13 cases with a normal karyotype, 11 without metaphases
in the CBC study, nine with an aberrant karyotype with implication of
chromosome 5, and five with altered cytogenetics and others chromo-
somes involved. In group B, the 5q deletion was observed by CBC and
confirmed by FISH in all cases. We compared the proportion of cells
with 5q- detected by CBC vs FISH; after applying a statistical analysis
we did not find significant concordances in the detection of cells carry-
ing 5q deletion by CBC or FISH. Conclusions. The application of FISH
5g31 improves the detection of 5q deletion in 6% compared with CBC.
FISH 5q31 will be mandatory to apply when there is a suspected 54- syn-
drome by clinical and/or morphology (64.28%), CBC without metaphas-
es (20.37%) or an aberrant karyotype with chromosome 5 involved (no
5g- chromosome) (81.81%). It would be recommendable to apply FISH
5q31 in any de novo MDS. FISH 5q31 might help in the selection of pos-
sible candidate patients to receive treatment with lenalidomide.
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WHICH IS THE OPTIMAL DOSAGE OF VALGANCICLOVIR AS
PRE-EMPTIVE THERAPY FOR CYTOMEGALOVIRUS INFECTION IN
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANT?

A. Candoni, E. Simeone, M. Tiribelli, R. Fanin
Division of Hematology, UDINE, Italy

Introduction. CMV infection is a common complication after allogene-
ic hematopoietic stem cell transplant (HSCT). Valganciclovir (VGC) is a
pro-drug of ganciclovir (L-Valyl ester), orally available, that was first
approved for prevention of CMYV disease in high-risk (donor positive,
recipient negative) solid organ transplants (1800 mg/day as a standard
dose). However the optimal dosage of the drug in HSCT has not been
yet established. Aim and Methods. We report our experience using two
different dosages of VGC as pre-emptive CMV therapy in HSCT. Dur-
ing a 12 months period VGC was administered on an outpatient basis
to 30 consecutive HSCT recipients with a CMV positive antigenemia,
detected after a median time of 86 days (range: 59-480) from transplant;
18/30 patients underwent HSCT from unrelated and 12/30 from related
donors. Seventeen patients (57 %) received a RIC regimen. At the detec-
tion of CMYV infection, 21 patients (70%) had an acute or chronic GVHD
for which they were receiving immunosuppressive therapy. The pp65
antigenemia assay were positive in all cases with a mean number of
positive nuclei of 22,5+43. The first 15 cases received VGC 1800 mg/day
(GROUP A) while the following 15 patients were treated with VGC 900
mg/day (GROUP B). The treatment with VGC was continued in all cas-
es until the CMV antigenemia became negative in two consecutive sam-
ples, or until the treatment failure (increase of antigenemia in two con-
secutive samples). The two groups resulted well balanced, without sig-
nificant differences in age, sex, underling diseases, transplant type, mean
number of positive nuclei or CMV serology status at HSCT. Results.
Overall, 27/30 (90%) cases obtained a complete clearance of antigene-
mia (14/15 in the GROUP A and 13/15 in the GROUP B). The median
duration of VGC therapy was 18 (range 8-64) and 22 (range 8-61) days,
respectively (p=ns). No cases of CMV disease were reported. A total of
fifteen (50%) patients experienced one or more recurrence of CMV infec-
tion after discontinuation of VGC therapy, without significant differ-
ences in the two groups (8/15 vs 7/15). Seven cases required i.v. therapy
with foscavir, but no patient developed CMYV disease. Only three patient
(2 in the GROUP A and 1 in the GROUP B) developed a mild deteriora-
tion of renal function that required dose halving (VGC 900 mg/day in the
two from GROUP A, 450 mg/day in the GROUP B case). Overall, 14/30
patients (47 %) experienced hematologic toxicity. Mild and transient neu-
tropenia was reported in 12 cases (40%), transient anemia in 9 (30%) and
transient thrombocytopenia in 12 patients (40%) respectively, without
significant differences between two groups even if there was a trend
toward higher incidence of hematological side effects in the 1800 mg/day
dose group. Conclusions. Our experience confirms that pre-emptive ther-
apy with VGC after allogeneic HSCT is safe and effective, with a rapid
clearance of CMV antigenemia. However, in this outpatient setting, the
relapse rate was not negligible (50% of cases) even if we did not observe
any case of CMV disease. Our data suggest that a lower dose of VGC
(900 mg/day) has comparable efficacy than the standard dose (1800
mg/day) in clearing CMV antigenemia. Therefore, in the setting of allo-
geneic HSCT, the suitable VGC dose for pre-emptive CMV therapy
could be lower than the 1800 mg/day previously suggested. However,
additional prospective and randomised studies with close monitoring
of both pharmacokinetics parameters and CMV antigenemia and viremia
are warranted to confirm these data and to allow the definition of the
optimal dose and duration of VGC pre-emptive therapy in allogeneic
HSCT recipients.
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VORICONAZOLE PROPHYLAXIS AMONG AUTOLOGOUS STEM CELL
TRANSPLANT PATIENTS

T. Gastinne, S. Le Gouill, E Gay-Andrieu, A. Clavert, C. Touzeau,
V. Safar, J.-L. Harousseau, P. Moreau

University Hospital of Nantes, NANTES, France

Invasive fungal infections remain one of the leading causes of death
among recipients of hematopoietic stem-cell transplants (SCT), espe-
cially in allogeneic SCT but also in autologous SCT. Because of a long
period of building works in our hospital, we initiated, in July 2005, a sys-
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tematic administration of oral voriconazole in patients receiving high
dose chemotherapy and autologous SCT. We performed a retrospective
observational study to describe the incidence of IA and other invasive
fungal infection in autologous SCT. We report no cases of IA among 99
SCT recipients who received voriconazole prophylaxis compared with
a5% (5/95) incidence among those receiving no systemic antifungals for
prophylaxis (7<0.05). Thus, voriconazole was effective in preventing IA
during neutropenia of patients, who underwent autologous HSCT.
Between July 2005 and June 2006, eighty-seven patients underwent nine-
ty-nine autologous SCT at the Hematology department of the Nantes
University Hospital. Patient characteristics are included in Table 1.

Table 1. Characteristics of patients receiving voriconazole prophylaxis ver-
sus no prophylaxis.

No prophylaxis group Voriconazole group

(n=87) (n=87)
Single autologous SCT 79 75
Double autlogous SCT 8 12
Number of HSCT 95 99
Mean age 54 54
Sex M (%) 47 (54) 48 (55)
Reason for transplant, n (%)
Non hodgkin Lymphoma 41 (47) 42 (48)
Hodgkin'sdisease 12 (14) 13 (15)
Multiple myeloma 32(37) 32 (37)
Other 2(2) -
Line of treatment, n (%)
First 75 (79) 83 (84)
Second 19 (20) 15 (15)
Third 1(1) 1(1)
Conditionning regimen, n (%}
BEAM 55 (58) 51 (52)
Melphalan 100 6 (6) 1(1™
Melphalan 200 31(33) 39 (39)
Melphalan 220 0 3(3)
Mitoxantrone-cytarabine 2(2) 4(4)
Other 1(1) 1(1)
1A, n (%) 5(5) o
Invasive Zygomycosis 0 0
Mortality due to fungal 1 ]
* P <005

Forty-two patients were treated for non-Hodgkin lymphoma (48%),
and thirty-two (37 %) for multiple myeloma. The majority of the autol-
ogous SCT were performed during first line treatments. BEAM (BCNU,
Etoposide, Aracytine and Melphalan) and Melphalan (200 mg/m’) were
the most common conditioning regimen. Median duration of neutrope-
nia was 8 days. Out of these 99 autologous SCT, no patient met the cri-
teria for definite or probable IA. The cohort of patients receiving
voriconazole prophylaxis was retrospectively compared with autolo-
gous SCT recipients receiving no antifungal prophylaxis. Between July
2004 and June 2005, 95 autologous HSCT were performed on 87 patients
and no patient received antifungal prophylaxis. These two cohorts did
not significantly differ in terms of demographic characteristics, disease,
type of conditioning or of duration of the neutropenia. In this non-pro-
phylaxis group, 5 patients (5%) met the criteria for probable IA. The dif-
ference in incidence of IA among these 87 patients compared with those
receiving voriconazole prophylaxis (0 on 99 autologous SCT) was sta-
tistically significant (»<0.05). In both groups, we encountered neither
zygomycoses, nor candidosis. One patient receiving no antifungal pro-
phylaxis presented a fatal hemoptysis. However, mortality related to
fungi did not show a statistical difference, with no death in the voricona-
zole group compared to one death in the non-prophylaxis group. Thus,
voriconazole was safe and effective in preventing IA during neutrope-
nia of patients, who underwent autologous HSCT. Voriconazole offers
an alternative for selected patients and for a short period of time.
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IS DOMESTIC TAP WATER A RISK FACTOR FOR INFECTIONS IN
NEUTROPENIC PATIENTS?

H. von Baum, M. Bommer, A. Forke, J. Holz, P. Frenz,
N. Wellinghausen

Ulm University Hospitals, ULM, Germany

Background. It has been questioned whether tap water from the domes-
tic environment of neutropenic patients poses a risk for infections with
waterborne pathogens like Legionella spp., Paeruginosa, nontuberculous
mycobacteria (NTM) or moulds, respectively. Aims. We therefore con-
ducted a prospective study to assess i) the prevalence of these pathogens
in the tap water of hemato-oncologic patients and ii) the risk for acquir-
ing an infection with the aforementioned pathogens at home. Material and
Methods. Cold and warm tap water samples were collected in the bath-
rooms of neutropenic patients, decontaminated (for NTM culture) and
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cultured quantitatively on several specific media. Species identification
was performed using standard microbiological methods including 16S
rDNA sequencing or line hybridization assays for NTM. If the patients
were re-admitted to the hospital all infectious episodes were analyzed
with regard to the pathogens of interest. Results. 65 patients were includ-
ed into the study. P. aeruginosa or Legionella spp. were cultivated from the
tap water of 7 (11%) and 6 (9%) homes, respectively. Cultures for NTM
were completed in 45 cases yet with mycobacteria present in 42 samples
(93 %). Species included M. chelonae, M. diernhoferi, M. fortuitum, M. fluo-
ranthenivorans, M. fredetiksbergense, M. gilvum, M. gordonae, M. hodleti, V.
mucogenicum, V. scrofulaceum, and M. wsciae. Moulds could be cultivated
from the water of 36 households (55%), Aspergillus spp. (2) and Mucor
spp.(3) were isolated only rarely. During the observation period infec-
tions due to P. aeruginosa were noted in 7 patients and one patient had a
bloodstream infection with AL chelonae. Typing of the clinical and water
mycobacterial isolate is underway. No legionellosis was diagnosed.
Moulds were recovered from only two clinical samples. In the case of one
patient, however, Cladosporium spp. was identified in his bronchial lavage
as well as in his domestic water sample. Conclusions. Community drink-
ing water contains several facultative pathogens which can pose a risk to
immunocompromised patients. Our preliminary data suggest that a
minority of patients develops infectious complications due to bacterial
pathogens acquired from water sources at home.
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LOW MORTALITY OF INVASIVE FUNGAL INFECTIONS IN PATIENTS
UNDERGOING INTENSIVE CHEMOTHERAPY FOR ACUTE LEUKAEMIA:
EXPERIENCE FROM A SINGLE INSTITUTION NOT USING ROUTINE
ANTIFUNGAL PROPHYLAXIS

EH. Hitz, K. Boggian
Rantonsspital St.Gallen, ST. GALLEN, Switzerland

Background. Patients undergoing intensive chemotherapy for acute
leukaemia (AL) are at high risk for invasive fungal infections. Proven
and probable fungal infections in this patient population range between
8% - 15% and are lethal in approx. 30% of cases. Recent reports there-
fore emphasise the importance of prophylactic antifungal therapy for the
prevention of lethal invasive fungal infections. However, antifungal pro-
phylaxis may favour the emergence of resistant fungal strains. As an
alternative close clinical monitoring of AL patients with the prompt
introduction of antifungal therapy in case of clinically suspected fungal
infection may be equally effective to control the mortality due to fun-
gal infections in neutropenic AL patients. Aims. Retrospectively analyse
the incidence and mortality of fungal infections in neutropenic AL
patients undergoing intensive chemotherapy in the absence of prophy-
lactic antifungal treatment, and to compare this to the published inci-
dence and mortality observed in the presence of antifungal prophylax-
is. Methods. We retrospectively analysed 326 neutropenic episodes from
126 consecutive patients treated for de novo or relapsed acute leukaemia
(AL) between 2001 and 2007. Median age at diagnosis was 52 years
(range: 18-75 years). All patients received intensive cytotoxic therapy.
Autologous stem cell transplantation was performed in 5 patients; no
patients receiving allogeneic transplantations were included. The mean
duration of neutropenia observed was 17.6 days. Antifungal prophylac-
tic treatment or routine laboratory screening tests (e.g. galactomannan
test) were not used. Patients were examined daily for clinical signs of
infection, and infectious diseases specialists were routinely involved
into clinical decision making. Antifungal therapy was initiated in case of
persisting neutropenic fever in the presence of broad spectrum antibiot-
ic treatment, or when radiologic imaging results from febrile, neu-
tropenic patients were suggestive of invasive fungal infection. Proven,
probable and possible fungal infections were defined according to
EORTC guidelines. Results. Possible fungal infection was diagnosed in
20/326 (6.1%) neutropenic episodes (6 possible candida infections of
liver/spleen and 14 cases of possible pulmonary aspergillosis). Proven
invasive fungal infections were diagnosed in 16/326 (4.9%) neutropenic
episodes. Invasive candidiasis was diagnosed in 7 patients, invasive
aspergillosis in 8 patients while a generalised mucor infection was iden-
tified in one patient. Importantly, none of the suspected or proven inva-
sive fungal infections in neutropenic AL patients was lethal. Summary and
Conclusions. We performed a single-institution, retrospective analysis of
the incidence and mortality of invasive fungal infections in AL patients
undergoing intensive chemotherapy without receiving prophylactic anti-
fungal treatment. Employing this strategy we observed 11% proven or
suspected invasive fungal infections, which is similar to the incidence
reported for this patient population when antifungal prophylaxis is per-
formed. However, we did not observe mortality in any of the 36 proven
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or suspected invasive fungal infections. Our results suggest that close
interdisciplinary clinical monitoring of AL patients during chemothera-
py-induced neutropenia may be an effective strategy for controlling the
rate of fatal fungal infections.
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IS SERUM INTERLEUKIN-8 (IL-8) A USEFUL MARKER TO
DISCRIMINATE LOW OR HIGH PROBABILITY OF INFECTION IN
HOSPITALIZED PATIENTS WITH NEUTROPENIC FEVER?

Y.H. Tromp
University Medical Center, GRONINGEN, Netherlands

Background. Chemotherapy-induced neutropenic fever is frequently
noticed in patients treated with intensive chemotherapy. However, only
half of the patients demonstrate a clinically or microbiologically proven
infection. Recently, it was shown that patients in the out patient clinic
with neutropenic fever can be categorized in subgroups with a low or
high probability of infection. The low-risk group was characterized by
the absence of clinical and physical abnormalities and an IL-8 level <60
ng/l (JCO 2005;20:7437). Aims. To demonstrate whether IL-8 in conjunc-
tion with CRP is a relevant parameter to select hospitalized patients
with chemotherapy-induced neutropenic fever with a low or high prob-
ability of bacterial infection. Methods. Hospitalized patients treated with
high-dose chemotherapy and developing chemotherapy-induced neu-
tropenic fever (neutrophiles £0.5x10°/L, or leucocytes 1.0x10%/L in com-
bination with temperature >38.5°C) were enrolled after informed con-
sent. Before starting with intravenous antibiotic treatment, all patients
underwent physical and radiological examination, blood samples for IL-
8 and CRP, and bacteriological cultures were taken. Treatment with
antibiotics was continued until the 5th afebrile day and was adapted
according to culture results. In case of persistent fever without a
pathogen, antifungal medication was added. IL-8 and CRP monitoring
was repeated at day 1, 3, 5 and 7. Primary end point was the predictive
value of serum IL-8 level in conjunction with CRP for the presence of a
clinically (CDI) or microbiologically (MDI) documented infection or
fever of unknown origin (FUO). Secondary end point was the IL-8 lev-
el in relation to response to treatment. Results. 93 febrile episodes in 74
patients were evaluated. Based on clinical and microbiological examina-
tions, 43% of the febrile episodes were categorized as MDI, 10% as
CDI and 47 % as FUO. Median IL-8 was lower in the FUO group com-
pared to CDI/MDI (70 respectively 214 ng/L, <0.0005), whereas medi-
an CRP levels were equal (105 mg/L vs 185 mg/L, p=0.1). In 25% of the
febrile episodes the IL-8 level was <60 ng/L, predominantly in the FUO
group (43%) compared to CDI/MDI (8%). In 3 of 4 patients with
CDI/MDI and serum IL-8 <60 ng/l at the start, the IL-8 level increased
¢60 ng/l after 2-3 days of follow-up. FUO and CDI/MDI patients with
aserum IL-8 ¢60 ng/l and responsive on i.v. antibiotic treatment showed
after 3 days a rapid decline of IL-8 levels, i.e. 92% and 72% respective-
ly. In non-responding patients however, median IL-8 level remained ¢60
ng/l at day 3, i.e. 95 ng/L in FUO (n=15), and 113 ng/L in CDI/MDI
(n=36). Conclusions. These results demonstrate that the serum IL-8 level
is a useful marker to identify hospitalized FUO patients with neu-
tropenic fever with low probability of infection especially when follow-
up samples are obtained. These findings might in future be translated to
limit the period of antibiotic treatment in this subgroup of patients.
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MATERNAL HIV INFECTION AND ITS IMPACT ON CORD BLOOD
CYTOKINES AND B CELL ONTOGENY

L.G.H. Lorand-Metze, E. Borges-Almeida, M.M.S. Vilela, H. Milanez,
B.M. Abramczuk, K. Metze

State University of Campinas, CAMPINAS, Brazil

Background. The introduction of antiretroviral therapy (HAART) in
HIV+ pregnant women drastically decreased vertical transmission of HIV
to their offspring. However, immunological deficiencies have been found
in newborns of HIV+ mothers, affecting their response to vaccines giv-
en in the neonatal period. Aims. We studied the B lymphocyte matura-
tion in cord blood from newborns of HIV+ mothers using HAART and
compared it with that of normal newborns. We also examined the lym-
phocyte subsets and cytokine profiles in the cord blood and compared it
to the values found in their mothers at the 35. week of gestation. Meth-
ods. cord blood from newborns of 36 HIV+ mothers (9 were drug users
and were analyzed separately) and 15 newborns of healthy mothers was
examined. All mothers were invited to participate and gave informed
consent. Lymphocytes were analyzed by flow cytometry using the com-



binations: CD45/CD34/CD19/CD22, <CD79%a/clgM/ CD19/CD10,
sIgM/CD34/CD19/CD10, CD5/CD19/CD45 and CD8/ CD4/CD3. The
BCG-and PHA-stimulated production of IL2, IL4, IL7, IL10, IL12, IFN-
gamma and TNF-a from mothers and infants were quantified using
ELISA. Results. delivery took place in week 39 (36-41) in normal mothers
and in week 38 (36-40) in HIV+ mothers. Mothers’ age was similar in all
three groups. Only 13 mothers had a detectable viral load: mean 2.7 logs
(1.73-5.6). Concerning cord blood lymphocyte subsets, the 3 groups dif-
fered in the percentage of CD3/CD8 cells (higher in the newborns of drug
users) and that of CD19/CD5* cells (higher in the newborns of all HIV*
mothers). Maturation of B-lymphocytes was similar in newborns of nor-
mal mothers and HIV+ ones not using drugs, but in the offspring of drug
users, increased numbers of immature cells were seen. In a multiple
regression, the number of CD19/CD5+ cells could be calculated by the
formula: % B CD5+ = 21.8 x “group”- 0.18 “IL-7 (cord)”+ 0.28 “INF
(cord)”+ 6.3 “TNF (cord)”’- 10.6 “(smoking mother)”. Concerning the
cytokine profile, there was a good correlation between cord and moth-
ers’ serum level, except for TNF-alpha. In mothers with drug abuse, very
low levels of IL-7 and high levels of TNF were observed. Conclusions.
exposed newborns present alterations in T and B subsets as well as in
cytokine profile in cord blood. This may be due to exposure in utero to
HIV proteins, maternal cytokine transplacental transter, as well as the
use of HAART by the mother during pregnancy. In newborns of drug
users this effect is enhanced despite effective HAART treatment. These
changes may affect effectiveness of neonatal vaccination.

Funding: supported by FAPESP and CNPg.
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INCIDENCE OF HUMAN HERPES VIRUS TYPE 7 (HHV-7) INFECTIONS
IN PATIENTS WITH HEMATOLOGICAL MALIGNANCIES WHOSE DISEASE
COURSE IS ACCOMPANIED BY NEUTROPENIA

G. Lejniece,' D. Auzina," A. Lejnieks,' S. Kozireva,” S. Chapenko,®
M. Chistjakov,” Z. Nora,> M. Murovska’

"The National center of Hematology, Riga East Hospital, Clinic Linezers,
RIGA; °A. Kirchenstein Institute of Microbiology and Virology Riga Stradins
University, RIGA, Latvia

Background. Neutropenia is form of host-defence dysfunction that is
closely related to an increased risk of infections including herpes virus
infections. HHV-7 is ubiquitous lymphotropic herpes virus which infects
cells of immune system including CD4* and CD34" cells and modulates
their functions. Like other herpes viruses HHV-7 undergo latency and in
immunocompromised individuals may become reactivated leading to
severe complications including neutropenia and contribute further
toward immunosuppression. The aim of this work was to evaluate the
frequency of HHV-7 infection in patients with hematological malignan-
cies whose disease course is accompanied by neutropenia and to deter-
mine the possible involvement of HHV-7 in development of this dys-
function. Materials and methods. 82 patients with neutropenia includ-
ing 25 MDS, 19 ALL, 9 NHL, 14 MM patients and 15 patients with oth-
er hematological diseases were enrolled in this study. 45 apparently
healthy donors were examined as a control group. The presence of
latent/persistent and active HHV-7 infection was determined by detec-
tion of HHV-7 DNA in whole blood and cell-free plasma, respectively,
using nested PCR. The plasma levels of TNF-alpha and IL-6 were deter-
mined in 12 patients with active infection, 22 - with latent/persistent
infection, 30 without HHV-7 infection and 10 blood donors using quan-
titative ELISA. Results. Latent/persistent HHV-7 infection was observed
in 46 (56.1%) of 82 patients as well as in 26 (57.7 %) of 45 blood donors.
Active HHV-7 infection was detected in 20/46 (43.5%) patients and in
1/26 (3.8%) blood donors. The frequency of active HHV-7 infection was
significantly higher in patients with neutropenia compare to the blood
donors (20/46 vs 1/26 p=0.00030). Five patients with active HHV-7 infec-
tion had febrile neutropenia and splenomegalia. The mean level of TNF-
o in patients with active HHV-7 infection was higher (40.2 pg/mL) than
those in patients with latent/persistent (25.8 pg/mL) and patients with-
out HHV-7 infection (25.5 pg/mL) as well as in blood donors (7.9 pg/mL).
The mean level of IL-6 in patients with active (16.5 pg/mlL) and
latent/persistent (10.7 pg/mL) HHV-7 infection was similar to this in
patients without HHV-7 infection (19.2 pg/mL). Conclusion. The results
showed that active HHV-7 infection is frequent event in patients with
hematological malignancies whose disease course is accompanied by
neutropenia and leads to increase of TNF-alpha level. In some cases
active HHV-7 infection could be the cause of febrile symptom and
splenomegalia. Taking into account that HHV-7 is able promote matu-
ration of granulocyte lineage in infected CD34+ cells we suggest that it
could be implicated in the pathogenesis of neutropenia in such patients.
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IN HIGH RISK ACUTE LEUKEMIA PATIENTS EARLY ANTIFUNGAL
THERAPY AND DIAGNOSTIC PROCEDURES IMPROVE THE OUTCOME
OF INVASIVE MOULD INFECTIONS

A. Nosari, M. Riva, A. Volonterio, M. Montillo, L. Marbello, A. Brizio,
A. Molteni, C. Vanelli, C. Gabutti, G. Nador, E. Morra

Niguarda Ca Granda Hospital, MILAN, Italy

Background. Most guidelines recommend empirical antifungal therapy
(EAT) for persistent febrile neutropenia, but this recommendation is now
controversial. Risk for invasive mould infections (IMI) is particularly ele-
vated in patients during induction or salvage phase of chemotherapy in
acute leukaemia (AL) setting. In selected patients at high risk for IMI, EAT
could continue to be the most effective and safer choice. Aims. To eval-
uate efficacy and safety of EAT in acute leukaemia patients. Methods. We
reviewed the records of 137 consecutive acute leukaemia patients (108
acute myeloid leukemia, 20 acute lymphoblastic leukemia, 6 myelodys-
plastic syndromes, 3 blastic crisis of chronic myeloid leukemia) treated
from January 2003 to January 2008 with empirical antifungal therapy
during induction or salvage phase of chemotherapy and therefore con-
sidered at very high risk of IMI. Prophylaxis with itraconazole oral solu-
tion 5 mg/kg/day was performed to all patients, except those with acute
lymphoblastic leukemia. At the beginning of EAT early diagnostic pro-
cedures with chest CT scan (within 48 hours) and galattomannan anti-
gen test for the first three alternate days were performed. Results.
Amphotericin B (AMB)-based frontline EAT was administered at fourth
day of fever with negative cultures in 126 pts, voriconazole in 4 pts and
caspofungin in the other 7 cases due to previous nephrotoxicity. We
found 56 FUO (40.9%), and 81 fungal infections, 52 possible , 22 prob-
able and 7 proven (4 aspergillosis, 3 zygomycoses, 1 fusariosis, with a
comorbility of Aspergillus Niger and Mucor infection in one patient).
Seventynine patients (62.7 %) changed AMB-based frontline therapy due
to: nephrotoxicity (41 pts, 32.5%), infusional reaction (26 pts, 20.6%),
cutaneous reaction (2 pts), no response to antifungal therapy (5 pts, 4%).
Improvement or cure were seen in the majority of patients. Only 2 of 81
patients died during antifungal therapy. Fungal attributable mortality of
our population was 2.5%. At discharge the patients were treated, if nec-
essary, with oral voriconazole 400 mg/day (50 pts) or posaconazole (3
pts: 2 aspergillosis, 1 zygomycosis) until the disappearance of fungal
lesions. During aplasia of the following chemotherapy cycles secondary
prophylaxis with oral voriconazole or AMB-based treatment was admin-
istered. Fifteen patients, 2 with residual pulmonary lesions, underwent
bone marrow transplantation (4 autologous, 6 related allogeneic, 4 unre-
lated allogeneic, 1 aploidentical stem cell transplants) with liposomal
amphotericin 3 mg/kg/day as secondary prophylaxis; one of the 2 pts
with residual pulmonary lesions died due to Aspergillus terreus reacti-
vation during neutropenic phase of allogeneic transplant. Conclusions.
Compared with our previous study (Nosari et al, Am ] Hematol
2001;68:231) performed between January 1989 and July 1999, an earlier
antifungal therapy and diagnostic procedures reduced mortality (27 % vs
2,5%) and improved the outcome of high risk acute leukemia patients.
Our observations probably reflect a better management of these patients
mainly due to the use of new antimycotics and more effective diagnos-
tic and therapeutic approaches.
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CHANGING EPIDEMIOLOGY OF INVASIVE FUNGAL INFECTIONS AMONG
HAEMATOLOGICAL PATIENTS: RESULTS OF 46 MONTH SURVEILLANCE
STUDY

C. Cattaneo, E. Borlenghi, E Bracchi, M.A. Capucci, M. Micheletti,
A.M. Pelizzari, A. Re, G. Rossi

Spedali Civili, BRESCIA, Taly

Background. Invasive fungal infections (IFI) can cause severe morbidi-
ty and mortality among haematological cancer patients. Acute leukaemia
(AL), particularly myeloid, during first induction, is the major predispos-
ing factor outside allogeneic transplant. Aims. To evaluate the recent
evolution of IF] epidemiology among haematological non-allotransplant
patients. Methods. From April ‘04 to January ‘08, 2360 admissions to our
Institution were monitored and all febrile/infectious episodes were
prospectively recorded. Haematological diagnoses were mainly
AL/myelodysplastic syndrome (MDS), lymphoma/chronic lymphocyt-
ic leukemia (CLL) and myeloma (35.4%, 35.2% and 18.1% respective-
ly). Patients with >7-days expected neutropenia received antifungal pro-
phylaxis with itraconazole 400 mg/day p.o. and nebulized amphotericin-
B. Infections were considered “microbiologically proven” (MPI) when
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microrganisms were isolated from infection sites. IFI were defined as
probable/proven according to EORTC/MSG criteria. Infections were
correlated with haematological diagnosis, status of disease, neutropenia
and central venous catheter (CVC). Results. Among 952 fever/infections
recorded, 385 were MPIs. They were more frequent in AL/MDS (50.1%
and 53% of cases, respectively), than in lymphoma/CLL (31.9% and
31.4%) or myeloma (14.7% and 14.5%)). There were 34
probable/proven IF], i.e. 8.8% of MPL Thirty-five fungal pathogens were
isolated (1 mixed). Aspergillus spp was responsible for 22 (64,7 %) cas-
es (12 A. fumigatus, 2 A. niger, 1 A. terreus, 1 A. flavus, 6 A. not speci-
fied), Candida spp for 6 (17,6%) (2 C. parapsilosis, 1 C. giullermondii, 1
C. famata, 1 C. kefyr, 1 C. tropicalis), Mucor spp for 2, and Cryptococ-
cus spp, P. boydii, P. jirovecii and Fusarium spp for 1 case each. IFI
occurred more frequently in patients with lymphoma/CLL (2% of
admissions) and myeloma (1.6%) than in AL/MDS, where only 10 cas-
es were diagnosed (1.2%), only 4 of which during induction. IF] occurred
more in refractory/relapsed patients (61.8% of cases), than at diagnosis
(17.6%), during postchemotherapy aplasia in AL (11.8%), or in patients
without evidence of disease (8.8%). In 68% of cases patients developed
IFI while on corticosteroids, whereas neutropenia was present in 53%
of cases, and was not a statistically significant risk factor for IFI in febrile
patients (3.2% vs 4.1%). By univariate analysis a diagnosis of lym-
phoma/CLL and active underlying disease were significant risk factors
among patients with MPIs, both for the presence of IFI (14% vs 6.4%,
p<0.05; 12.6% vs 2.2%, p<0.01, respectively) and for aspergillosis (9.9%
vs 3.8%, p<0.05; 8.1% vs 1.4%, p<0.01 respectively), whereas neutrope-
nia turned out to be protective for IFI (11.3% vs 7.4%, p<0.01), as well
as diagnosis of AL/MDS both for IFI and aspergillosis (4.9% vs 13.3%,
p<0.01; 2.7 % vs 8.5%, p<0.05, respectively). Candidemia was not asso-
ciated with CVC. Conclusions. This surveillance study completely rede-
fined the epidemiology of IFI and aspergillosis among haematological
non-allotransplanted patients admitted at our Institution, showing that
IFI and aspergillosis are currently developing predominantly in those
with active haematological disease, particularly lymphoma/CLL in
advanced stage, often without neutropenia and on corticosteroids,
whereas they do not significantly impact on patients with AL, even dur-
ing induction treatment. The role of the prophylactic measures adopt-
ed as well as of other unrecognized local factors needs to be further
explored.
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SINGLE INSTITUTION RETROSPECTIVE ANALYSIS OF
BRONCHOALVEOLAR LAVAGE AS ETIOLOGICAL DIAGNOSTIC TOOL
FOR PULMONARY INFILTRATES IN PATIENTS WITH HEMATOLOGICAL
MALIGNANCIES

E Onida, P. Usardi, C. Annaloro, M.L. Ranzi, G. Saporiti, C. Olivares,
C. Boschetti, L. Rosso, A. Maraschini, M. Colombi, A. Grancini,
A. Della Volpe, N.S. Fracchiolla, G. Lambertenghi Deliliers

Ospedale Maggiore Policlinico Mangiagalli e Regina Elena, University of
Milan, MILANO, Italy

Background. Due to both disease- and therapy-related immunodefi-
ciency, patients with hematological malignancies are at high risk to
develop severe respiratory infections, which bear to high mortality rates.
Identification of the etiological causes is of extreme usefulness for selec-
tion of the most effective treatment. Aims. With this study we aimed to
retrospectively evaluate the etiological diagnostic value of fiberoptic
bronchoscopy with bronchoalveolar lavage (BAL) in febrile patients with
hematological malignancies and radiological evidence of pulmonary
infiltrates. Methods. From January 2004 to December 2007, 56 broncho-
scopies with BAL were performed in 52 patients in whom pulmonary
infiltrates were unveiled by CT scan. Six patients were untreated, where-
as all the others had received a previous chemotherapy-based treatment,
including hematopoietic stem cell transplantation (HSCT) in 25 patients
(12 allogeneic, 13 autologous). Underlying diseases were acute
leukaemias in 27 patients (9 ALL, 18 AML), blastic phase of CML in 3
patients (2 Philadelphia-negative), lymphomas in 13 patients, and oth-
er malignancies in 9 patients. Results. Overall, a microbiological positiv-
ity was documented in 34 BAL samples (60%) obtained from 30
patients. Findings were classified as due to possible contamination in 7
cases (21%), even though only in 3 of these the same microorganisms
were detected by the weekly nasal and oropharyngeal surveillance
swabs. Eight samples (23%) were positive for Aspergillus fumigatus,
whereas gram-negative bacterial pathogens were found in 5 samples
(15%). Pneumocystis carinii was isolated in 9 samples (26%), while in
1 patient there was identification of Mycobacterium tuberculosis. CMV-
DNA was detected in two cases, one positive also for Aspergillus. Among
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the 5 patients who underwent more than one BAL, dissimilar microbi-
ological findings were detected in 4. Early termination of bronchoscopy
was required in one patient who experienced acute respiratory distress
requiring intubation. Antibiotic treatment was modified as a result of
microbiological findings in 55% of patients, whereas among patients
whose BAL was negative only 8 did not require empirical modification
of the antibiotic scheme. As far as the outcome of pneumonia is con-
cerned, death as a consequence of infection-related respiratory failure
occurred in 3 out of the 30 patients who had positive BAL findings
(10%), and in 4 out of the 22 patients (18%) with sterile BAL. Conclu-
sions. In neutropenic patients fiberoptic bronchoscopy represent the most
feasible etiological diagnostic tool, while other methods are dangerous
and of difficult execution. Regarding BAL findings, we did not observe
significant differences between patients who were previously subject-
ed to HSCT and patients who were not. Also, no ditferences were not-
ed between patients having a single localized pulmonary infiltrate and
patients with multiple lesions or diffuse infiltrates. The identification of
pathogens (Candida, Gram-positive bacteria) whose causative associa-
tion with infectious pulmonary lesions is doubtful raise the question as
to how to define criteria to establish their actual etiological role. In this
setting, periodical surveillance by mucosal swabs may be viewed as an
useful tool.
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ITRACONAZOLE vs AMPHOTERICIN B AS EMPIRICAL

ANTIFUNGAL THERAPY FOR PERSISTENT FEVER IN NEUTROPENIC
PATIENTS WITH HEMATOLOGICAL MALIGNANCIES : EVIDENCE FROM
A META-ANALYSIS OF 618 PATIENTS

M. Yoshida
Teikyo University School of Medicine, KAWASAKI, Japan

Background. There is still no consensus on the efficacy of antifungal
therapy for persistent neutropic fever with hematological malignancies.
Aims. To compare the efficacy and overall tolerability of itraconazole
with those of amphotericin B as empirical antifungal therapy for persist-
ent neutropenic fever in patients with hematological malignancy. Meth-
ods. This study is a meta-analysis of patients with persistent neutropenic
fever with hematological malignancy from three comparative clinical tri-
als of itraconazole and amphotericin B. Results. In this study, 618 patients
with hematological malignancy were included. Publication bias and sta-
tistically significant heterogeneity was not observed among the ana-
lyzed studies. Itraconazole was statistically significant in response rate
compared with amphotericin B [odds ratio (OR) = 0.63, 95% confidence
interval (CI): 0.46-0.87](Figure 1).

gtug:b-calegory 95?»5 ¢l g5t
Boogaerts et al. —.— 0.68 (0.48~1.04)
Park et al. — 0.85 {0.38~1.89;
Schular et al. 40— 0.45 (0.24~0.81}
Subtotal (95% CI} - 0.63 {0.46~0.87)
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Figure 1. Result of the Meta-analysis: Response Rate.

Fewer patients were withdrawn due to the development of adverse
effects associated with itraconazole when compared with amphotericin
B [odds ratio (OR) = 0.30, 95% confidence interval (CI): 0.19-0.46]. Few-
er patients were inferior in result of composite outcome score with itra-
conazole when compared with amphotericin Blodds ratio (OR) = 0.59,
95% confidence interval (CI): 0.42-0.84]. Summary and Conclusions. These
data suggest that itraconazole is more effective than amphotericin B and
also showed advantages regarding tolerability. This study confirm the
role of itraconazole as useful and safe agent in empirical antifungal ther-
apy of febrile neutropenic patients with hematological malignancy.
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NEUTROPHIL VOLUME DISTRIBUTION WIDTH: A NEW AUTOMATED
HEMATOLOGIC PARAMETER FOR ACUTE INFECTION

A.E. Papakonstantinou,' A. Chondrothanasi,’ E. Christodoulaki,’
I. Grafakos,” A. Skourbouti,” A. Lavda,’ P. Safioleas,” C. Manti’

"Thriasion Hospital, ATHENS, Greece; *Thriassion Hospital, ELEUSINA,

Greece

Introduction. Review of peripheral blood smears can yield important
diagnostic information through the identification of the morphologic
changes characteristically seen in reactive neutrophils during infection.
Such changes include the presence of toxic granulation, toxic vacuoliza-
tion, and Dohle bodies in the cytoplasm. Younger forms (left shift), such
as bands and metamyelocytes, also can be identified. This approach,
however, is labor-intensive and time-consuming because it requires man-
ual examination. Furthermore, the results are subjective because they
depend on human interpretation, and only a few hundred cells can be
analyzed for any given sample. The Coulter LH 750 hematology analyz-
er has a ability to measure specific parameters of neutrophil populations
like mean and standard deviation (SD) of cell volume (MVI,SDVI), con-
ductivity (MCI,SDCI), and light scatter (MSI, SDSI). These so-called
positional parameters (PP) can detect morphologic changes in neutrophil
population and can be an additional indicator for diagnosing acute infec-
tion. Aims. To investigate the value of the neutrophil SDVI, generated by
VCS technology of the Coulter LH 750 hematology analyzer, as an addi-
tional predictor of acute infection. Materials and Methods. Total white
blood cell count, percentage of neutrophils, and SDVI data from 64
patients with positive blood cultures for bacteria and from 54 age-
matched healthy control subjects were prospectively analyzed. We then
studied whether changes in SDVI correlated with patients” WBC counts
(less or greater than 11000/uL)and neutrophil percentage (less or greater
than 85%). The PP was obtained by the Coulter LH750 hematology ana-
lyzer (Beckman Coulter, Fullerton, CA, USA). Comparisons between
means were performed by analysis of variance. Results. A significant
increase in the SDVI was observed in the bacteremic patients compared
with the controls (26,8 vs 20, 63, <0,001 ). Such increase was observed
even in patients with white blood cell counts less than 11000/ uL) ( 25,4
vs 20,63, p<0,001) or with percentage of neutrophils less than 85% (25,8
vs 20,63, p<0,001). The more dramatic increases were seen in patients
with leukocytosis (27,94 vs 20,63, p<0,001 ) or with neutrophilia (27,6
vs (27,6 vs 20,68, p<0,001).Tables 1 and 2.

Table 1.
Control | Patients |P
Number 54 64
SDVI mean |2063 26,8 <0,001
Table 2.
Patients
Contr| <11000 >11000 Neutperc <85% >85%
ol
Num |54 29 35 29 35
SDVI 2063|254 27,94 25,8 27,6
mean
P <0.001 <0,001 <0.001 <0,001

Conclusions. The SDVI increases in acute infection 2) Using an SDVI
cutoff of 23, as in bibliography, seems that SDVI is a good predictor of
acute infection 3) The SDVI increase correlated significantly with leuko-
cytosis and neutrophilia but was observed even in patients with white
blood cell counts less than 11000/mL or with percentage of neutrophils
less than 85%.4) As a quantitive parameter, the SDVI has potential for
use as an additional indicator for diagnosing acute infection.

Copenhagen, Denmark, June 12 — 15, 2008
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VORICONAZOLE AS SALVAGE THERAPY IN IMMUNOCOMPROMISED
PATIENTS WITH PULMONARY ASPERGILLOSIS WHO RECEIVED FIRST
LINEE ANTIFUNGAL THERAPY WITH CASPOFUNGIN

E. Simeone, A. Candoni, M. Chiozzotto, R. Fanin
Division of Hematology, UDINE, Italy

Introduction. The efficacy of voriconazole in the treatment of IFI (includ-
ing CNS myecosis and rare mycosis) has been clearly demonstrated in
large multicentric randomized trials. However, to date, limited preclin-
ical and clinical studies are avaible about voriconazole salvage therapy
after caspofungin.'” Patients and Methods. Here we report the results of
voriconazole salvage therapy in a small but omogeneous group of 14
hematologic patients (12 AML, 1 CML, 1 NHL) who had a proven (5) or
probable (9) pulmonary Aspergillosis that received caspofungin as a first
line therapy, without CR (6 PR, 1 SR, 7 NR). The loading dose of
voriconazole was 6 mg/Kg intravenously or 400 mg b.i.d. orally, fol-
lowed by maintenance therapy of 4 mg/kg intravenously or 200 mg b.i.d
orally. Results. The median duration of voriconazole therapy was 37 days
(range 14-68). Eight of 14 patients (57 %) obtained a complete resolution
(CR) of IFI and one, who was a non responder to CAS, obtained a SR.
Table 1 reported the results of Voriconazole salvage therapy. No signif-
icant drug-related clinical adverse events were recorded. IFl-related death
occurred in 3/14 cases (21 %); [FI-unrelated death occurred in 2/14 (14%)
patients, who died for complications related. Conclusions. voriconazole
is an effective option as a salvage therapy for Aspergillosis with lung
involvment (Complete Response rate 57 %) after first line therapy with
caspofungin. The tolerance was good without discontinuation of ther-
apy due to advers events. However we have to underline that in our lim-
ited experience, the success of voriconazole salvage therapy was asso-
ciated with neutrophils recovery in the majority (7/8) of responsive
patients.

Table 1.
Disease ANC
Pts (status) First line therapy | 1K1 at STOP |Salvage therapy |1K1 ANC Status
(duration-days) | Response (duration-days) |Response |at STOP
1LCM  [AML-(CR) CASPO (16) PR 800 VORICO (35) CR > 1000 Alive
2FF AML-(CR) CASPO (17) PR 200 VORICO (38) CR > 1000 Alive
3RS |AML-(CR) CASPO (16) PR 300 VORICO (38) CR > 1000 Alive
4MD  |AML-(RES) CASPO (16) PR 0 VORICO (32) CR > 1000 Alive
SNIT |AML-(RES) CASPO (21) PR 300 VORICO (68) CR 600 Death-T.eukemia
6.TI. AMI-(CR) CASPO (16) SR a VORICO (65) CR > 1000 Alive
7.MM |AML-(REL) |CASPO (8) NR 0 VORICO (52) CR > 1000 Death-Leukemia
8PS AML-(RES) CASPO (15) NR 200 VORICO (63) CR > 1000 Alive
9.CM  |AML-(RES) CASPO (14) NR 0 VORICO (15) NR 0 Death-Infection
10.RA |CML-(SCT) CASPO (14) NR > 1000 VORICO (36) NR > 1000 Alive
11L.RA |AML-(CR) CASPO (9) NR 200 VORICO (22) NR > 1000 Death-Infection
12.BB |NHL-REFL) CASPO (26) NR 200 VORICO (36) NR 800 Alive
13.BN [AML-(RES) [CASPO (21) NR 200 VORICO (38) SR > 1000 Alive
14.01. |AMIL-(RC) CASPO (18) PR 100 VORICO (14) NR 500 Death-Infection

CAS, Caspofungin; VORICO, Voriconazole; AML, Acute Myeloid Leukemia; CML,Chronic Myeloid
Leukemia; CR, Complete Response; RES, Resistance; REL, Relapse; PR, Partial Response; SR, Stable
Response; NR, Not Response; ANC, Absolute Neutrophils Count/uL; SCT, Stem cell Transplantation.
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HOW COMPLEMENT AMPLIFICATION CAN BE STIMULATED AT THE
ONSET OF A SYSTEMIC INFLAMMATORY RESPONSE IN SEPSIS

H.U. Lutz,' S. Fumiax,' ].S. Goede,”> M. Fischler,’ A. Luginbiihl,!
S. Frick,* P. Fodor*

'ETH Zurich, ZURICH; *University Hospital Zurich, Hematology Department,
ZURICH; *University Hospital Zurich, Intensive Care Unit, ZURICH,; *Stadt-
spital Zurich, Department of Internal Medicine, ZURICH, Switzerland

Background. The systemic inflammatory response syndrome (SIRS) in
sepsis is triggered by excess CSa generation via the amplifying C3/C5
convertase, but it has remained unclear how complement amplification
is stimulated. It is, however, known that neutrophils release elastase
that becomes effective, despite the many plasma inhibitors, because
small molecular weight elastase inhibitors ameliorate SIRS (Okayama et
al. ] Anesth. 2006;20:6-10). Elastase can cleave IgG to F(ab’)2 (Baici et al.
Scand. . Immunol. 1980;12:41-50) and F(ab’)2-containing immune com-
plexes (F(ab”)2-IC) of any specificity are known to stimulate comple-
ment amplification, but require an unknown plasma factor (Reid.
Immunology. 1971;20:649-658). Aims. The aims were 1) to identify this
plasma factor by in vitro experiments and 2) to investigate whether
F(ab’)2 fragments are generated in septic patients at the onset of SIRS and
whether F(ab”)2-IC play a role in complement amplification at the onset
of SIRS. Methods. 1) We generated F(ab’)2-IC from a naturally occurring
antibody (NAD) to spectrin and spectrin dimer and studied their poten-
cy a) to form potent C3 convertase precursors (Jelezarova ez al. ] Biol.
Chem. 2003;278:51806-1812) and b) to stimulate complement amplifi-
cation by using radiolabelled C3 (Lutz et al. Blood 1996;88:184-193). 2)
We gelfiltered plasma from controls and septic patients at the onset of
SIRS and determined the total concentrations of F(ab’)2 and of anti-
hinge NAbs in three pools (enriched in immune complexes, IgG, or
F(ab’)2). On plasma of these patients we studied the concentration of
released elastase and formation of factor Bb by using ELISA methods.
Results. 1) We show that absorption of human plasma on F(ab’)2 from
human IgG prevented F(ab’)2-IC from stimulating complement ampli-
fication and thus depleted the required plasma factor. The factor was
purified from IVIG as those NAbs that bind to F(ab’)2, but not to intact
IgG. These anti-hinge NAbs restored complement amplification by
F(ab”)2-IC in absorbed plasma. Anti-hinge NAbs must have formed sec-
ondary immune complexes with F(ab’)2-IC, in which the conformation-
ally stabilized, shortened heavy chain captured dimeric C3b as shown
by 2-D SDS PAGE with ester bond cleavage between the dimensions,
implying generation of C3b2-F(ab’)2-IC. Such complexes are as potent
as C3b2-IgG complexes, which have a long half life and are 7-10 more
effective C3 convertase precursors than immobilized C3b (Lutz and
Jelezarova. Mol Immunol. 2006;43:2-12). This process may stimulate com-
plement amplification at the onset of SIRS in humans. Indeed, plasma
from nine septic patients at the onset of SIRS contained up to 3 pg/mL
F(ab’)2 fragments. The concentrations of F(ab’)2 and of factor Bb corre-
lated linearly with that of released elastase. Moreover, the F(ab’)2 frag-
ments migrated on Sephacryl S300 together with anti-hinge NAbs as ICs
with MW of up to ~750kDa in all of the 9 patients studied. Conclusion:
These findings provide for the first time a plausible mechanism of how
complement amplification may be stimulated at the onset of a SIRS.
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HBV MARKERS IN ACUTE LEUKAEMIA PATIENTS TREATED WITH
MYELOSUPPRESSIVE CHEMOTHERAPY: A MONOCENTRIC
EXPERIENCE

A. Ferrari,' M. Pacilli E. Conte,® E. Montefusco,” M.A. Aloe Spiriti,”
C. Tatarelli,’ R. Porrini,* M. Di Fonzo,* S. Angeletti,* M. Marignani,*
B. Monarca’

'Un. La Sapienza II facolta Az.Osp. Sant'Andrea, ROMA; *University La
Sapienza Il facolta Az. Ospedaliera Sant’Andrea Hematology, ROMA; *Uni-
versity La Sapienza Il facolta Az. Ospedaliera Sant'Andrea Hematology,
ROMA; *University La Sapienza II Facolta Az. Osp. Sant'Andrea Gastroen-
therology Dep., ROMA, Italy

Background. Reactivation of hepatitis B virus (HBV) infection has been
mainly described in patients with antibodies against HBV (anti-HBs
and/or anti-HBc) undergoing chemotherapy or bone marrow transplan-
tation for lymphoproliferative disorders. In these patients antibodies
against HBV may be lost, and reappearance of markers of active viral
replication (HBsAg, anti-HBcIgM, HBeAg and HBV-DNA) may occur.
We describe our experience about HBV in patients treated for Acute
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Leukaemia (AL). Aims and Methods. From November 2003 to November
2007 were referred in our Hematology Unit 28 consecutive patients with
AL, elegible for aggressive treatment (17 M, 11 E median age 48 yrs,
range 29-67, 18 AML, 10 ALL). At diagnosis, all patients were tested for
HBV markers: of these, 13, diagnosed before 2005, were screened only
for HbsAg, while the remaining 15, seen from 2005, were screened for
the whole panel. All 28 patients underwent intensive chemotherapy +/-
transplant procedures; follow-up for HBV serology were performed at
least 6 - 12 months from diagnosis. Results. At diagnosis, among all
patients,25 resulted negative for HBV serological pattern: of these, 9
died for progression disease within 6 months, while 16 mantained at fol-
low up the negativity of HBV serological panel. Three out of 28 patients
(10%) resulted positive for HBV screening at diagnosis with the follow-
ing pattern: one was positive for HBcAb, HBeAb and HBsAb, another
was positive for HBcAb and HBsAb, the last was positive only for
HBcAb. During follow up of these 3 patients, the first one (ALL patient)
started lamivudine prophylaxis before underwent cord blood transplant:
he died because of transplant related event without showing HBV
seroreversion. The other 2 patients showed an HBV seroreversion; both
patients showed an HBsAg positivity and increase of serum HBV-DNA
level, so that antiviral treatment with lamivudine was started. One
patient (AML, in 1st CR from 9 months) experienced an acute flare hep-
atitis: in spite of lamivudine treatment he showed a progressive increase
in bilirubine and liver enzymes; therapy with adefovir and steroids was
added resulting an improvement of hepatic parameters. Three months
later HBV-DNA level was < 200 copies/mL, with normal hepatic values.
The other patient (AML in a dismielopoietic phase after autologous
SCT) after three months of lamivudine had normal hepatic tests but a
serum HBV-DNA level already > 200 copies/mL. Conclusions. Evaluation
of complete HBV panel is important in patients treated with highly
myelosuppressive chemotherapy because of the high mortality risk in
HBV reactivation in acute leukaemia patients HBcAb positive and/or
HBsAb positive. The question of antiviral prophylactic treatment
remains still unresolved.
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HEPATITIS B VIRUS (HBV) REACTIVATION CAN OCCUR IN SPITE OF
LAMIVUDINE PROPHYLAXIS IN HBV CARRIERS TREATED WITH
CHEMOTHERAPY. AN ANALYSIS OF 17 CASES

M. Drera, A.M. Pelizzari, M. De Vecchi, A. Tucci, L. Bettini, M. Puoti,
G. Rossi

Spedali Civili di Brescia, BRESCIA, Ttaly

Background. Prophylactic lamivudine has proven effective for prevent-
ing hepatitis B virus (HBV) reactivation during chemotherapy (CT).
However HBV breakthrough viremia or hepatitis can still occur during
prophylaxis or after its withdrawal, but its characteristics and outcome
of such prophylaxis failures are largely unknown except for a few case
reports. Aims. To analyse the characteristics and prognosis of a series of
cases of HBV reactivation occurring during or after lamivudine prophy-
laxis in HBV onco-hematologic carriers. Methods. All cases of HBV reac-
tivation observed from 8/1999 to 2/2008 in hematologic HBV-positive
patients undergoing lamivudine prophylaxis at our Institution (100 mg/d
from the start to 1-6 months after the end of CT) were retrieved. Viral
breakthrough was defined as an at least one-log serum HBV-DNA copies
increase, acute hepatitis as a sudden rise in serum ALT to >5x the UNL
or >3x the baseline level. Results. Of 17 patients (pts) identified, 5 had
HBYV reactivation while on lamivudine prophylaxis for a median of 7
mos (range 3-10) (breakthrough reactivation). In 12 reactivation occurred 2,8
mos (range 1,5-3) after the end of lamivudine prophylaxis whose medi-
an duration had been 9,3 mos (range 3,5-17,5) (late reactivation). Median
age was 60 ys (43-72); F/M was 0.54. Diagnoses included indolent NHL
(6), CLL (5), aggressive NHL (3), AML (2) and myeloma (1). Antineoplas-
tic treatment included high-dose CT with/without SCT (7), purine ana-
logue-contaning CT (5), anthracyclin-based CT (2), chlorambucil (2).
Monoclonal antibody (antiCD20/antiCD52) were used in 10 cases. At
baseline all cases were anti-HBc-positive, 14/17 were HBsAg positive,
5/12 had detectable serum HBV-DNA and 3 had chronic hepatitis. HBV
reactivation occurred as increase in HBV-DNA copies in the 5 pts with
CLL, and as acute hepatitis in 12 cases, never as acute liver failure.
YMMD mutation was found in 2/7 cases tested. Breakthrough reactiva-
tion during prophylaxis did not differ from late reactivation, except for a
predominance of male sex (4/5) and of a diagnosis of indolent NHL/CLL
(5/5). Reactivation was managed by continuing or resuming lamivudine
(100 mg/d), with/without adefovir or tenofovir. Hepatitis resolved in
11/12 cases, one returned to chronic hepatitis. HBV-DNA decreased in
all and normalized in 10/12 evaluable cases. After a median follow-up



of 21 mts (range 4-89) 15/17 pts are alive. Lamivudine has been stopped
in 4 cases in remission after 8,5-18 mos and in 1 for inefficacy. It has been
maintained in 10 cases, in 6 in combination with other antivirals. No liv-
er-related death has occurred. Hematologic treatment could be contin-
ued with few modifications. Two pts have died of lymphoma but over-
all results do not differ from HBV-negative patients. Conclusions. HBV
reactivation in spite of lamivudine prophylaxis is not rare. It appears
mainly in pts with indolent NHL or CLL, a disease in which it seems to
characteristically occur in the absence of significant hepatitis. Both break-
through and late reactivation are generally mild and can be successfully
managed in most cases by continuing or resuming lamivudine, alone or
in combination. They do not seem to affect the overall prognosis of
patients.
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EFFECTIVE SECONDARY ANTI-FUNGAL PROPHYLAXIS WITH
VORICONAZOLE

L. Dignan, V. Grigoriadou, E Maxwell, S. Evans, A. Riddell, B. Shaw,
M. Ethell, J. Treleaven, G. Morgan, M. Potter

The Royal Marsden Hospital, SURREY, UK

Background. Systemic fungal infections (SFls) are common in patients
undergoing allogeneic transplant or intensive chemotherapy. There is
also a high incidence of reactivation in those requiring further treatment.
Voriconazole has proven efficacy against candida and aspergillus species,
excellent oral bioavailability and compliance is generally good. A ran-
domised controlled trial (RCT) has supported its use in treatment of SFI
(Herbrecht R et al. NEJM 2002; 347: 408-15) but data in the prophylac-
tic setting is limited. Small studies suggest that it may prevent fungal
reactivation during further treatment in patients with leukaemia. (Cor-
donnier C et al. BMT 2004;33: 943-8; Trifilo S et al. BMT 2007; 40(5):451-
6). Aims. To assess whether voriconazole is an effective secondary anti-
fungal agentin a larger group of patients with haematological malignan-
cy. Methods. A retrospective chart review was undertaken to identify
patients who had received voriconazole from Jan 2004 to June 2007.
Patients were included if they had a possible, probable or proven SFl and
went on to receive further treatment for haematological malignancy. All
patients had their original CT scans independently assessed by a radiol-
ogist to confirm likelihood of fungal infection. CT changes were cate-
gorised as major e.g halos, air crest, cavitation or minor e.g. nodules.
Patients who had normal CT scans or those with consolidation, effusions
or ground glass changes only were excluded. Informed consent was
undertaken as part of the consent to treatment of haematological malig-
nancy. Results. Twenty-two patients received oral voriconazole 200m,
bd during the study period (14 acute leukaemia, 4 lymphoma, 4 chron-
ic leukaemia) . 20 patients had a previous diagnosis of possible fungal
infection and 2 had proven infection according to European Organisa-
tion for Research and Treatment of Cancer criteria. 5 patients had major
changes and 16 had minor changes on chest CT scan. 4 patients had
complete remission of fungal infection at time of further treatment and
17 were in partial remission. 1 patient had candida in blood cultures but
a normal CT. 5 patients underwent allogeneic BMT, 7 received steroid
treatment (average 75mg of prednisolone) for graft versus host disease,
8 received chemotherapy for acute leukaemia or lymphoma and 2
received alemtuzumab and prednisolone for CLL. The average duration
of treatment was 121 days (range 21-278). Patients generally tolerated
voriconazole well. 3 patients developed deranged liver function tests, one
had visual disturbance and one developed cerebellar signs. Voriconazole
was stopped in 3 patients and an alternative anti-fungal agent used in 2
of these cases. Five patients received further IV anti-fungal treatment. 3
had worsening CT scan appearances and 2 were treated empirically. At
6 months following diagnosis of SFI, 2 patients had died. Causes of death
were E. Coli septicaemia and myocardial infarction. Summary/conclusion.
We report a retrospective review of patients receiving secondary anti-
fungal prophylaxis with voriconazole which is, to the best of our know!l-
edge, larger than that previously published. This review suggests
voriconazole may be an effective secondary prophylactic agent in this
high risk group. ARCT would be useful to further investigate this issue.

Copenhagen, Denmark, June 12 — 15, 2008
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THE ROLE OF BRONCHOALVEOLAR LAVAGE (BAL) IN EVALUATING NEW
PULMONARY INFILTRATES ON COMPUTED TOMOGRAPHY IN
HAEMATOLOGY PATIENTS WITH NEUTROPENIC FEVER UNRESPONSIVE
TO BROAD-SPECTRUM ANTIBIOTICS

T. Todd, D. Enoch
Cambridge University Hospitals NHS Foundation Trust, CAVMBRIDGE, UK

Background. Pulmonary complications are a significant cause of mor-
bidity and mortality in immunocompromised haemato-oncology
patients, with invasive fungal infection being one of the commonest.
Chest computed tomography (CT) with bronchoalveolar lavage (BAL)
for further investigation of new pulmonary changes identified on CT has
emerged as a widely used approach in investigating patients with neu-
tropenic fever unresponsive to broad-spectrum antibiotics. However,
studies of BAL are conflicting with diagnostic yields of between 9 and
80%. Most studies suggest its role in diagnosing non-infectious aetiolo-
gies is limited. Complication rates are high in haematology patients (up
to 15%) and recent studies have failed to demonstrate a beneficial impact
on patient outcome of therapy changes made in response to BAL find-
ings. The optimum role of BAL in the diagnostic pathway of this high
risk population remains unclear. Aims. To establish the diagnostic yield,
complication rate, therapeutic and outcome impact of BAL in neu-
tropenic haematology patients with fever unresponsive to broad spec-
trum antibiotics and new pulmonary changes on CT. Methods. All
haematology in-patients undergoing CT chest for antibiotic unrespon-
sive neutropenic fever between September 2003 and December 2006 at
our centre were retrospectively identified from a radiology database.
The CT findings, microbiology, histopathology and admission records
were reviewed. Specimen processing was audited against British Soci-
ety for Medical Mycology (BSMM) guidelines. Death and admission
length data were collected on all patients with new pulmonary changes
on CT. Antigen tests were not available during the study period. Results.
191 patients (198 episodes) received chest CT scans, of which 68 had sig-
nificant new radiological changes. All patients had received ¢3 daysof
broad spectrum antibiotics (usually piperacillin-tazobactam, vancomycin
and gentamicin in combination) and had commenced liposomal ampho-
tericin B (n=066) or voriconazole (n=2). Median age was 33 years with
equal sex distribution. The commonest underlying conditions were acute
myeloid leukaemia (31), acute lymphoblastic leukaemia (12) and allo-
geneic stem cell transplant (10). 24 underwent BAL, three with trans-
bronchial biopsy. Median time from CT to BAL was 7 days. In 4 cases
no sample reached the laboratory, twenty had samples sent for micro-
biology, 12 for cytology and 3 for histology. Despite largely meeting
BSMM standards (microbiology 95%, cytology 92% and histopatholo-
gy 100%) no fungus was identified. Klebsiella, pseudomonas aeruginosa
and herpes simplex virus were identified in 1 case each. The klebsiella
and pseudomonas had also been grown on blood cultures and treatment
was only altered for the herpesvirus. No non-infective diagnoses were
established. Three patients had respiratory distress post BAL (none had
had biopsy), one required ventilatory support. There was no significant
difference in rate of death during admission or duration of admission
between those who did or did not have BAL. Summary/ Conclusion. The
diagnostic yield of BAL was low, there were life-threatening complica-
tions, the results infrequently changed treatment and patient outcome
was not improved. A diagnostic strategy either excluding BAL or delay-
ing it until antifungal therapy proves ineffective or newer fungal antigen
detection techniques have proven negative may, for most of this patient
group, be more appropriate.
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BISPHOSPHONATE RELATED OSTEONECROSIS OF THE JAW IS
ASSOCIATED WITH POLYMORPHISMS OF THE CYTOCHROME P450
CYP2C8 IN MULTIPLE MYELOMA: A GENOME WIDE SINGLE
NUCLEOTIDE POLYMORPHISM ANALYSIS

E. Sarasquete,' R. Garcia-Sanz,' L. Marin,' M. Alcoceba,’

M.C. Chillon," A. Balanzategui,' C. Santamaria,' . Blade,’

J. De la Rubia,” . Petit,> M. T. Hernandez,” . Lahuerta,” M. Gonzalez,'
E San Miguel’

'Hospital Universitario de Salamanca, SALANMANCA; *GRUPO ESPANOL
DE MIELOMA GEM/PETHEMA. RED ESPANOLA DE MIELOMA
(G03/136), SPAIN, Spain

Background. Bone destruction is probably the most representative hall-
mark of Multiple myeloma (MM). Bisphosphonates (BP) are the most
widely used and effective antiresorptive agents for the treatment of dis-
ease associated with excessive osteoclast-mediated bone resorption.
Recently, an increasing body of the literature has suggested the associ-
ation between the use of bisphosphonates and the development of
osteonecrosis of the jaws (ON]). However, the reason why some
patients develop ONJ (incidence between 2.4% to 12.8%) and why the
majority do not remains unresolved. Several environmental factors have
been related with a higher risk of ONJ developing, but no genetic vari-
ables have been describe to be associated with ONJ up to now. Aims. To
asses the potential role of genetics in ON]J development. Methods. We
performed a genome wide association study using 500.568 SNPs in two
series of MM patients included in the same therapeutic protocol and
which also received the same BP therapy: 22 cases (MM with ONJ) and
65 matched controls (MM without ONJ). Witten informed consent was
obtained from all participants. Results. All patients included in this study
were selected from the global population enrolled in the Spanish GEM-
2000 protocol. Clinical and biological characteristics, response to treat-
ment and survival rates were similar in both subsets of patients. For
each SNP, we tested the allelic association with the ON]J presentation or
not. The first analysis found four SNPs mapped within the cytochrome
P450, subfamily 2C polypeptide 8 gene (CYP2CB8) that could be associ-
ated with this complication (rs1934951, rs1934980, rs1341162 and
1rs17110458). The SNP rs1934951 (Intron 8) was significantly associated
with ONJ (Overall P-value=1.07E-06¢ Pc, Bonferroni corrected P value
=0.02). This SNP displayed an overrepresentation of the T allele in the
group of cases (0.475 vs 0.125). Furthermore, the heterozygous genotype
CT was present in 66% of the cases vs. 25% of the controls, whereas
the homozygous genotype CC was more frequent in the control popu-
lation, 75% vs, 19%. Even more, homozygote individuals for the T allele
were exclusive of individuals with ONJ (14.3% vs. absence). On the
other hand, rs1934980 and rs1341162 are allocated in the intron 5 where-
as 1517110453 lies in the 5" near gene region. These SNPs showed a sig-
nificant correlation with ONJ presentation (p=4.23x107, p=6.2210-6 and

=2.1510-6 respectively), although the association did not remain sta-
tistically significant after the Bonferroni correction (pc=0.09, pc=0.13
and pc=0.46 respectively). The calculated odds ratio of the risk con-
ferred by the SNP rs1934951 assuming a dominant model of inheritance
was 12.75 (95% confidence interval (CI) =3.7-43.5) associated with the
presence of one or two T alleles. The odds ratios for rs1934980,
11341162 and rs17110453 assuming the dominant model too, were as
follows: 13.88 (95% CI =4.0-46.7), 13.27 (95% CI =3.5-49.9) and 10.2
(95% CI =3.2-32.1) respectively. Conclusions. Our data suggest that the
1s1934951 polymorphism, as well as other SNPs in linkage disequilibri-
um with it, may play a role as a risk factor for developing ONJ in MM
patients receiving BPs therapy. This data support genetic analyses in
MM patients before starting the BP therapy.
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ARRAY CGH HIGHLIGHTS GENETIC DIFFERENCES BETWEEN MGUS
AND MYELOMA

L. Chiecchio,' G. Dagrada,’ R.K.M. Protheroe," D.M. Stockley,'
G.J. Morgan,” N.C.P. Cross," C.J. Harrison,' EM. Ross'

'University of Southampton, SALISBURY, UK; *Institute of Cancer Research,
SUTTON, UK

Multiple myeloma (MM) usually shows complex chromosome abnor-
malities, many of which are also seen in SMM and MGUS. In order to
find potential changes mediating transformation from pre-malignant
stages to MM, we analysed an initial set of 57 plasma cell dyscrasias on
the Agilent 244k array comparative genomic hybridization (aCGH) plat-
form. Interphase FISH (iFISH) was used to define different groups for
aCGH analysis. The cohort comprised cases with t(4;14) (8 MM, 5
SMM, 2 MGUS); t(11;14) (1 PCL, 1SMM, 1 MGUS); t(14;16) (1 PCL, 7
MM, 5 SMM, 1 MGUS); £(14;20) (4 MGUS); hyperdiploid cases lacking
immunoglobulin heavy chain rearrangements (IgHr) (1 PCL, 9 MM, 2
SMM, 7 MGUS); hypodiploid cases lacking IgHr (1 PCL, 1 MM). The
iFISH results of patients at different stages of the disease were almost
indistinguishable, while aCGH revealed marked differences in complex-
ity. Surprisingly, the simplest profiles belonged to MGUS cases with
t(14;20); all four of whom have been stable for at least four years.
Among gained regions, 1q was more frequent in MM and PCL, 17/28
(61%) vs 10/28 (36%) in pre-malignant cases; three of the latter pro-
gressed to MM at 7, 33 and 44 months, while the other seven are still
stable (median FU 41 mo). iFISH on 484 cases (376 MM, 41 SMM, 67
MGUS) confirmed the lower frequency in MGUS (p=0.001 vs MM) and
significant associations with t(4;14) (»<0.001), deletion 13q (»<0.001)
and t(14;20) (p<0.007). Two recurrent homozygous deletions (HD)
involved members of the NE-kB pathway: TRAF3 (14g32.32; 3 cases)
and BIRC2/BIRC3 (11g22.1; 2 cases). Other HD were 1p32.3 (CDKN2C
& FAF1; 3 cases) and 9p21.3 (CDKN2A,; 2 cases). Heterozygous deletions
for the same loci were also detected. No HD were found in stable MGUS
or SMM, although one SMM with TRAF3 HD progressed to active MM
within a year. HD were also rare in hyperdiploid MM lacking IgHr. Mul-
tiple other NF-kB pathway genes are dysregulated in MM by loss or
gain of function, leading to constitutive activation of the non-canonical
pathway; among these only LTBR, on 12p13.31, was abnormal in our
cohort (within one interstitial gain of 0.9Mb). iFISH in a further 237
patients (40 MGUS, 12 SMM, 185 MM) showed BIRC2/3 deletion in 9
(4.9%) MM cases with 6/9 (67 %) HD, and TRAF3 deletion in 43 (20%)
patients, including 6 MGUS and 3 SMM; all 6 HD were in MM cases.
Both deletions were associated with deletion 13q (TRAF3 p=0.0039;
BIRC2/3 p=0.01) and non-hyperdiploidy (y=0.01 for both). Occasional
MM cases showed multiple gains and losses of discrete adjacent regions
on a few chromosomes. Amplification was rare: one hyperdiploid case
with no IgHr had amplified different regions of 8¢ including MYC and
of 11q including CCND1. MYC amplification was also found in one
PCL with t(11;14). It is clear that standard iFISH abnormalities are insuf-
ficient to predict progression of MGUS/SMM. This study suggests that
different secondary genetic events contribute to this process and may
preferentially occur in association with specific primary abnormalities.
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BASED ON DIFFERENTIAL EXPRESSION OF ANGIOGENIC GENES
ALONE, BEING POLYCLONAL PLASMABLAST (PPC), BONE MARROW
PLASMA CELL (BMPC) AND MULTIPLE MYELOMA CELL (MMC) CAN
BE PREDICTED, BUT BEEING EARLY STAGE/ VS. THERAPY-REQUIRING
MULTIPLE MYELOMA CAN NOT
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K. Mahtouk,” A. Seckinger,® C. Hei, M. Hundemer,” T. Réme,’
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Background. Angiogenesis is a hallmark of active multiple myeloma
and a therapeutic target, e.g. by thalidomide. Others and we have
shown this to be due to a differential and novo expression of



pro/antiangiogenic genes in MM as well as an effect of increased plas-
ma cell number. Aim of this study was to investigate based on the
expression of (anti)angiogenic genes alone (192 gene consensus list
determined by medline search), i) whether for respective samples being
PPC, BMPC or MMC can be predicted, ii) the expression differences
between these entities, iii) if being early stage vs therapy requiring
MMC can be predicted. Patients and Methods. 187 newly diagnosed
MM/MGUS-patients (65 training (TG) / 122 independent validation
group (VQG)), 14 normal donors (ND) and 12 in vitro generates PPC sam-
ples were included. Bone marrow aspirates were CD138-purified by
activated magnetic cell sorting. RNA was in vitro transcribed and
hybridised to Affymetrix HG U133 A+B GeneChip (TG) and HG U133
2.0 plus arrays (VG). Expression data were gcrma-normalised and the
empirical Bayes algorithm used. P-Values were adjusted using the Ben-
jamini-Hochberg method (Bioconductor). The PANP-algorithm was
used to identify expressed genes. iFISH was performed on purified MM-
cells using probesets for chromosomes 1q21, 934, 11¢23, 11q13,
13q14, 15q22, 17p13, 19q13, 22q11 and the translocations t(4;14) and
t(11;14). Selected expression data were verified by real time RT-PCR and
western blotting. Results. (i) On TG and VG, being BMPC or PPC is pre-
dicted by a 17 gene predictor (31 probe sets) without error. Being MMC
is predicted with an error rate of 6.9/4.7 % with an overall-error rate of
5.8/4.3 % in TG/VG, respectively. (ii) 5 proangiogenic genes/7 probe
sets (HGE ADM, CXCL2, IGF1, Met) and 1 antiangiogenic/1 probe set
(SerpinF1) are differentially expressed between these entities concor-
dantly in TG and VG. Most patients with MGUS and MM display 1 or
more over expressed angiogenic gene. (iii) Attribution of MMC to ear-
ly vs therapy requiring MM can not be predicted. Conclusion. PPC,
BMPC, and MMC differ in expression of (anti)angiogenic in a way that
being either of the three can be predicted on the expression of these
genes alone. To the contrary, the (rather small) expression differences
between MMC of early-stage/therapy requiring MM-patients do not
allow a prediction, giving evidence that angiogenesis related genes are
activated early during disease progression. This can be taken as ration-
ale for early intervention using antiangiogenic compounds.
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BONE MICROENVIRONMENT CELLS REVEALS A DIFFERENT GENE
EXPRESSION PROFYLING IN MULTIPLE MYELOMA PATIENTS AS
COMPARED TO HEALTHY SUBJECTS: POTENTIAL RELATIONSHIP WITH
THE BONE STATUS
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Background. Multiple myeloma (MM) is characterized by the high
capacity to induce osteolytic bone lesions. Osteoblasts (OB) formation
is impaired in MM patients mainly due to the block of the Runx2/Cbfal
activity and consequently the suppression of the osteogenic differenti-
ation of human mesenchymal cells (MSC)/osteoprogenitor cells. Airms.
To find the gene expression alterations in the bone microenvironment
cells and their potential relationships with the occurrence of bone
lesions in multiple myeloma (MM) patients. Methods. MSC and OB cells
were isolated, without n vitro differentiation, from bone biopsies
obtained by iliac crest of 24 MM patients, 10 MGUS subjects and 8
healthy donors (N) who underwent orthopedics surgery. Bone status
was determined by total X rays scan and MRI for the spine. Cell prolif-
eration was evaluated in relationship with growth substrate (bone and
glass) and cell phenotype by flow cytometry and immunohistochem-
istry. Gene expression profiling analysis of isolated MSC and OB cells
was performed using GeneChip® Affymetrix HG-U133A arrays. Hier-
archical agglomerative clustering and dendrogram generation were used
to search for natural groupings in the profiles of the most variable genes
across the whole panel using the dChip software. Supervised analysis
was performed using the Significant Analysis of Microarrays software.
Results. Both MSC and OB cells showed a higher cell doubling rate in
MM patients as compared to N. Higher expression of alkaline phos-
phatase and Runx2 was observed in OB as compared to MSC cells in
both N and MM patients without osteolytic lesions, but not in osteolyt-
ic ones. An unsupervised analysis of the most variable genes across the
dataset generated a hierarchical clustering with the two major branch-
es distinguishing MSC and OB cellular types. A multi-class analysis of
N, MGUS and MM patients identified 43 differentially expressed genes
in MSC cells, mainly characterizing N vs MM and MGUS samples. A

Copenhagen, Denmark, June 12 — 15, 2008

supervised analysis between N and MM samples identified 78 genes (57
up-regulated and 21 down-regulated) differentially expressed in MSC
and 29 genes (16 up-regulated and 13 down-regulated) in OB. Notably,
genes encoding the Homeobox class proteins, such as HOXB2-6-7, were
up-regulated in both MSC and OB of MM patients as compared to N.
As regards the bone status, a total of 36 up-regulated and 9 down-reg-
ulated genes were found differentially expressed in MSC from oste-
olytic vs non-osteolytic MM patients, whereas MGUS-MSC exhibited
an intermediate transcriptional profile between osteolytic and non-oste-
olytic MM patients. A distinct pattern of gene expression profiling was
also observed in MSC vs OB when osteolytic and non-osteolytic MM
patients were compared (51 vs 20 differentially expressed genes, respec-
tively). On the other hand, few genes were found differentially
expressed in OB cells in relationship with the presence of bone lesions.
CONCLUSIONS. A distinctive transcriptional fingerprint was identified
in isolated MSC and OB cells of MM patients as compared to N sub-
jects, which mainly correlated with cell proliferation. Moreover, a dif-
ferent gene expression profile was observed in MSC cells of MM
patients according to the presence/absence of bone lesions, highlight-
ing the critical role of the block of the osteogenic differentiation.
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THE TYROPHOSTIN ADAPHOSTIN (NSC680410) INHIBITS MULTIPLE
MYELOMA BONE MARROW ANGIOGENESIS IN IN VITRO AND IN VIVO

K. Podar, J. Zhang, G. Tonon, M. Sattler, S. Vallet, M.S. Raab,
D. Chauhan, K.C. Anderson

Dana-Farber Cancer Institute, BOSTON, USA

Background. Marked anti- proliferative activity of the tyrophostin
adaphostin (NSC680410) was previously demonstrated in a variety of
hematologic malignancies including chronic myelocytic leukemia
(CML), chronic lymphocytic leukemia (CLL), acute myelocytic leukemia
(AML), and Multiple Myeloma (MM). Specifically, in MM we identified
anew mechanism by which drug- induced upregulation of c-Jun inhibits
proliferation and induces apoptosis via caspase- triggered c-Abl cleav-
age. Aims. To demonstrate an antiangiogenic role for adaphostin in
MM and to delineate molecular mechanisms mediating these effects.
Methods and Results. Here we show that adaphostin (NSC680410), sim-
ilar to bortezomib, additionally inhibits tumor angiogenesis within the
MM bone marrow (BM) microenvironment. Specitically, adaphostin
induces marked downregulation of total and nuclear c-Myc protein
expression in MM cells followed by a significant Hif-1 decrease. Con-
sequently, VEGF secretion is downregulated in a dose- and time-
dependent manner. In contrast, neither specific knockdown of c-Abl
expression nor exogenous overexpression of caspase- cleavage- induced
c-Abl fragment abrogate adaphostin- induced c-Myc and Hif-1o down-
regulation. Taken together, these results indicate the existence of a c-
Myec-/ Hif-1o- dependent, but c-Abl- independent, pathway modulat-
ing MM cell production and secretion of VEGE Our data further demon-
strate activity of adaphostin within the BM microenvironment. Specif-
ically, adaphostin inhibits maturation of osteoclasts and, similar to
bortezomib, VEGF secretion triggered by adhesion of MM cells to
BMSCs and mature osteoclasts. Consequently, conditioned media
derived from adaphostin-treated co-cultures markedly inhibit endothe-
lial cell growth and tubule formation in a dose- dependent manner. In
addition, adaphostin inhibits MM cell adhesion to extracellular matrix
proteins vitronectin, fibronectin, and osteopontin. Functionally, these
effects are predominantly mediated via adaphostin- induced downreg-
ulation of B3- integrin protein and activity and disturbance of lipid rafts
within the plasma cell membrane as evidenced both by use of $3- inte-
grin neutralizing antibodies and deletion of caveolin-1 by antisense
methodology. Furthermore, we also demonstrate a direct anti- angio-
genic effect of adaphostin induced by inhibition of endothelial cell pro-
liferation, and the induction of cell apoptosis. Finally, these in vitro data
were confirmed using an i vivo xenograft mouse model of human MM.
Specifically, marked tumor growth inhibition was accompanied by both
downregulation of Hif-1a and CD31 expression in tumors isolated from
adaphostin- treated animals vs control animals as evidenced by west-
ern blot analysis, as well as immunohistochemistry. Summary/conclu-
sions. In summary, these data identify new molecular mechanisms lead-
ing to VEGF production and secretion in the MM bone marrow
microenvironment and provide the rationale for the clinical evaluation
of adaphostin to target both MM cells and the BM miilieu to improve
patient outcome in Multiple Myeloma.
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EARLY CONSOLIDATION WITH BORTEZOMIB, THALIDOMIDE AND
DEXAMETHASONE IN MM PATIENTS IN CR OR VGPR FOLLOWING
AUTOLOGOUS TRANSPLANTATION INDUCES MOLECULAR REMISSIONS
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Background. Autologous transplantation (ASCT) is unable to induce
molecular remission (MR) in MM as opposed to allogeneic transplanta-
tion. The achievement of MR is an important requisite for long-term dis-
ease control. It is unknown whether the use of new non-chemothera-
peutic agents following ASCT might ensure further cytoreduction allow-
ing patients to enter this status which seems associated with a reduced
risk of relapse. Aims. In this study an early consolidation regimen includ-
ing Bortezomib, Thalidomide and Dexamethsone (VID) was employed
in patients achieving CR or VGPR in the post-ASCT setting and strict
molecular monitoring was performed by qualitative and quantitative
PCR to evaluate if VID may induce further cytoreduction and to veri-
fy if a proportion of those patients could enter MR. Methods. Patients
were eligible if they had the following: 1) presence of a molecular mark-
er based on the IgH rearrangment; 2) a documented complete or very
good partial remission (CR or VGPR) following ASCT. The VID had to
be started within 6 months from ASCT for a total of 4 cycles. Each cycle
consisted of: a) Bortezomib at the dose of 1.6 mg/m’ as an IV injection
once weekly (on days 1, 8, 15, 22) followed by a 13-day rest period
(days 23-35); b) Thalidomide at the initial dose of 50 mg/day PO once
daily, with increments of 50 mg every 7 days to acceptable tolerance
(maximum 200 mg); c) Dexamethasone 20 mg/day PO once daily, on
days 1 to 4, 8to 11 and 15 to 18 followed by a 17-day rest period (days
19-35). Minimal residual disease (MRD) was evaluated on bone marrow
samples at study entry, after 2 courses of treatment, at the end of treat-
ment and then at six months intervals. MRD was evaluated using clone-
specific primers by nested PCR and real time PCR. Results. 40 patients
were enrolled and were valuable at study entry: 94% of them were
PCR-positive following ASCT. 18% of patients did not receive the
whole planned treatment, including one toxic death. 12 patients
improved their responses from ASCT: 9 patients (36 %) from VGPR to
CR, 3 patients (12%) from nearCR to CR. 17% of patients converted to
PCR negativity after 2 VID courses and 27 patients are valuable at the
end of the program with a PCR-negativity rate of 22%. Subsequent fol-
low-up samples are available in 22 patients. MR persisted in all PCR-neg-
ative patients assessed at 6 months (four cases) and at 6 and 12 months
(two cases). Seven relapses/progressions occurred and were all among
PCR-positive patients. Real-time PCR has been performed in ten persist-
ently PCR-positive patients with a >0.5 log tumor reduction in eight of
them (median 1.2 log; range 0.2-2.1). Conclusions. VID consolidation
can convert a proportion of CR/'VGPR MM patients from PCR-positiv-
ity to PCR-negativity and has a measurable anti-tumor effect also in
persistently PCR-positive patients. In this study we demonstrate that
new non chemotherapeutic agents have activity on MRD persisting fol-
lowing ASCT and indicate that MR is an achievable goal also outside the
allogeneic transplantation setting.
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DISTINCT PATHOGENIC SUBGROUPS IN MULTIPLE MYELOMA DEFINED
BY QUANTITATIVE GENE EXPRESSION, GENOMIC ABERRATIONS, AND
VDJ GENE STRUCTURE
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Background. Clinical course of multiple myeloma (MM) is highly vari-
able. Recurrent chromosomal aberrations such as translocations, dele-
tions or chromosomal extra copies may lead to a dysregulation of criti-
cal genes (e.g. affecting CCND1, CCND3, FGFR3, MAF, TP53) resulting
in plasma cell immortalization. Some of these chromosomal abnormal-
ities were associated with poor prognosis such as translocation t(4;14)
and deletion 17p13, however, the mechanisms mediating the aggres-
sive clinical course are poorly understood. Additionally, a restricted
usage of specific VH genes has been reported implicating a role for spe-
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cific B-cell receptor rearrangements in MM biology. Aims. To identify
potential pathomechanisms and disease subgroups in MM patients
based on the analysis of interrelations between genomic abnormalities,
quantitative expression of genes involved in critical genomic regions
and MM pathogenesis, and VD] configuration. Methods. Purification of
plasma cells of 117 patients to a median percentage of 85% was reached
using immunomagnetic separation. FISH screening for the detection of
genomic abnormalities at 1q21.2, 9q34, 11925, 13q14, 17p13, and 1432,
as well as t(4;14), and t(11;14) was performed in all cases. Transcripts of
the following candidate genes were quantified using real-time RT-PCR:
CCND1 (coding region and 3'UTR), CCND2, CCND3, FGFR3, MAE,
MMSET, MUMA1, TACC, RB1, p16, E2F1, p27, p21, CDK4, TP53, AT/,
MDM2, MCL-1, BCL-XL, BCL-2, ¢-MYC, BTBD3, ITGB7, CX3CR1,
TYMS, FNTA, EIF3512, and CXCL12. VD] configuration was analyzed
in 100 cases by direct sequencing. Results. Major genomic subgroups
could be defined by 1) t(4;14) (20% of all cases), or 2) t(11;14) (25%), or
3) no abnormality at 1432 (14g32normal; 39%). In 16% of the cases the
translocation partner remained unknown. Compared to 14q32normal
cases, the t(4;14) subgroup showed a characteristic overexpression of
FGFR3 and NMMSET (critical genomic region) but also of CCND2 and
CDXK4. In addition to a high-level overexpression of CCND1, the t(11;14)
subgroup was characterized by a significant overexpression of CCND3
and BCL2, and a downregulation of BTBD3. Upregulation of CCND1
was observed in approx. 50% of 14q32normal cases when compared
with t(4;14) cases (median expression 80 vs 0.4) but was lower than in
t(11;14) cases (median 915). No gene-dosage deregulation of RB1, TP53
or MCL1 transcript levels could be detected in cases harboring a genom-
ic alteration at the respective locus (13q14, 17p13, 1q21). Most MM
exhibited heavily mutated VH genes, (median VH homology 92.7%).
The t(4;14) subgroup showed a significantly lower VH homology com-
pared to the t(11;14) and the 14g32normal subgroup (median 89.2%,
93.2%, and 92.9%). VH gene usage was balanced between the genom-
ic subgroups except for V3-21, which was exclusively observed in cas-
es with t(4;14). Conclusions. Genomic subgroups defined by t(4;14),
t(11;14), and 14g32normal were associated with highly characteristic
gene expression patterns pointing to distinct biologic subgroups, which
is supported by the non-random distribution of VH mutations and VH
gene usage. Aberrant expression of candidate genes from critical genom-
ic regions was associated with a deregulation of cell cycle and apopto-
sis regulators pointing to underlying pathomechanisms. To elucidate the
clinical impact of these findings, clinical data will be supplemented and
correlated with the molecular features.
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EFFECT OF LENALIDOMIDE-BASED REGIMENS ON BONE REMODELING
IN PATIENTS WITH RELAPSED/REFRACTORY MULTIPLE MYELOMA
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Background/Aims. Lenalidomide plus dexamethasone is very effective
for the management of refractory/relapsed multiple myeloma (MM).
However, there is very little information for its effect on myeloma bone
disease. The aim of this study was to evaluate the effect of lenalidomide-
based regimens on bone remodeling in relapsed/refractory MM.
Patients/Methods. We evaluated 71 patients (44M/27F; median age 67
years) with refractory/relapsed MM: 58 received lenalidomide at the
standard dose of 25 mg/day x 21d, every 28 days, with either high (n=38)
or low (n=20) dose dexamethasone (RD), while 13 patients received the
combination of lenalidomide (15 mg/day x 14d), low dose dexametha-
sone plus bortezomib (1 mg/m? on days 1,4,8,11 every 21 days; BDR).
All'but one patient were under zoledronic acid therapy; this patient had
developed ONJ and refused to re-start bisphosphonate. The following
serum indices were measured on cycle 1/day 1, and then on the last day
of cycles 3, 6, and 9: (i) osteoblast inhibitor dickkopf-1 (Dkk-1); (ii) osteo-
clast regulators: sSRANKL and osteoprotegerin (OPG); (iii) bone resorp-
tion markers: CTX and TRACP-5b; and (iv) bone formation markers:
bone-specific alkaline phosphatase (bALP) and osteocalcin. These mark-
ers were also evaluated in 35 healthy controls of similar gender and age.



Results. At baseline, 21 patients had no lytic lesions (group A), while 11
had 1-3 Iytic lesions (group B) and 39 had >3 lytic lesions and/or a patho-
logical fracture (group C) in skeletal survey. Patients at baseline had
increased levels of Dkk-1, sSRANKL, and bone resorption markers
(¢<0.01) and reduced levels of osteocalcin (p<0.01) compared to con-
trols. Group C patients had increased sSRANKL/OPG, CTX, TRACP-5b,
DXkk-1 and reduced OC compared with all others (»<0.02 for all compar-
isons). To-date, 50 patients have completed 3 cycles of therapy (38 RD
and 12 BDR), while 26 have completed 6 cycles (19 RD and 7 BDR) and
12 (10 RD and 2 BDR) 9 cycles of therapy. The objective response was
58% in RD (34/58 patients) and 53% (7/13) in BDR. The administration
of lenalidomide-based regimens produced a reduction of sSRANKL and
sRANKL/OPG ratio after 6 cycles of therapy (p=0.02) that continued
after 9 cycles. Furthermore, a reduction of Dkk-1, which was started
after 3 cycles (»=0.01) and continued after 6 and 9 cycles of therapy was
accompanied by an increase in bALP during the same period (¢<0.01).
The reduction of Dkk-1 and the increase of bALP was higher in BDR
than in RD (p=0.03 and 0.006, respectively). Moreover, BDR patients
showed also a dramatic increase of osteocalcin after the 3rd cycle
(»<0.001). During study period the patient who did not receive bispho-
sphonate had a pathological fracture during the 5th RD cycle. No other
SREs were observed. Summary and Conclusions. Lenalidomide-based reg-
imens affect bone metabolism through the reduction of sSRANKL/OPG
and Dkk-1 levels. BDR may have a stronger beneficial effect on bone for-
mation than RD, reflecting the bone anabolic effect of bortezomib and/or
the lower dose of dexamethasone used in these patients. Further stud-
ies are needed to exact final conclusions for the effect of lenalidomide
on bone metabolism in relapsed/refractory MM.
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GENE EXPRESSION PROFILES FOR MOLECULAR CLASSIFICATION OF
MUTLIPLE MYELOMA

A. Broyl,' D. Hose,” Y. Knegt, de,” H. Lokhorst,’ H. Goldschmidt,*
M. Duin, van,' P. Sonneveld'

'Erasmusmc, ROTTERDAM, Netherlands; *University of Heidelberg, HEIDEL-
BERG, Germany; 3Erasmus University Medical Center, ROTTERDAM,
Nethetlands:*Utrecht University Medical Center, UTRECHT, Netherlands

Background. Multiple Myeloma (MM) is a malignant plasma cell dis-
order, characterized by presence of a monoclonal protein, immunodefi-
ciency, anemia, renal failure and bone lesions. In newly diagnosed
patients the median response rates vary from 50% with Melphalan/Pred-
nisone to 80% with high-dose therapy (HDT). New agents like Borte-
zomib (Bor), a proteasome inhibitor, and Thalidomide (Thal), an anti-
angiogenic and immunomodulatory drug, have shown efficacy in 40%
of patients with relapsed/ refractory MM and are now studied in first-
line treatment. Classical prognostic classifications like serum beta2-
microglobulin, albumin and chromosomal aberrations have insufficient
predictive power to estimate long term outcome with these targeted
agents. We have set out to design a prognostic index based on molecu-
lar and disease related markers of MM. Aims. We have included 800
patients with MM in a large multicenter, prospective phase III trial to
evaluate the effect of targeted therapy with HDT. In order to gain new
insights in the pathogenesis of MM to design a prognostic index based
on molecular profiling, gene expression profiles (GEP) were assessed in
purified myeloma cells obtained at diagnosis. Hierarchical clustering was
performed to define subgroups of patients with unique pathogenetic
events. Methods. GEP of 204 CD138 magnetic cell selected (MACS)
myeloma plasma cells with a PC purity >80% was performed using
Affymetrix GeneChip U133 plus 2.0 arrays. Analysis of the gene arrays
included hierarchical clustering to subdivide groups of myeloma patients
and identification of differentially expressed genes in the different groups
using BRB-array tools, which we verified using RT-PCR. All patients
were treated according to trial protocol with Bor in combination with
Adriamycin, Dex (PAD, (arm A) followed by HDT or with Vincristine,
Adriamycin  and Dex (VAD, arm B) followed by HDT
(HOVONG65/GMMG-HD4). Results. Based on correlated GEPs and 3
known translocations involving the immunoglobulin heavy chain region
at 14q32, we subdivided myeloma patients into clusters. We determined
differentially expressed genes in the different clusters and correlated the
clusters with chromosomal aberrations like 13q loss, 1q loss, gain of 9,
11 and 15 and with relevant clinical data like bone lesions. We describe
the clusters showing distinct gene expression signatures in combination
with specific chromosomal aberrations and clinical characteristics. Sum-
mary/ Conclusions. Hierarchical cluster analysis in combination with 3
known translocations involving the immunoglobulin heavy chain region
at 14g32 led to the subdivision of myeloma patients into clusters, each
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with a specific molecular signature, and/or unique chromosomal pat-
terns. The response and survival data of the molecular subgroups have
been partly identified and will be further analyzed.
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A CELLULAR PROTEOME MAP OF HUMAN MULTIPLE MYELOMA

W. Drach,' A. Slany,” V. Sagaster,” N. Gundacker,” V. Haudek,’
H. Wimmer,> C. Zielinski,’ C. Gerner®

'Medical University of Vienna, VIENNA; *Medical University of Vienna, Insti-
tute for Cancer Research, VIENNA; *Medical University of Vienna, Dept. of
Medicine I, VIENNA, Austria

Background and Aims. Molecular profiling identifies proteins charac-
teristically deregulated in malignant diseases. Characteristic biomarkers
may be useful to support diagnosis and patient stratification, while the
recognition of aberrant cell activities and cell survival strategies may lead
to the development of specifically designed pharmacologic strategies. We
therefore performed proteomic profiling of primary human multiple
myeloma (MM) cells in order to define the impact of protein expression
abnormalities in MM. Methods. Plasma cells were isolated from bone
marrow of patients with MM or MGUS and forwarded to proteome
analysis based on 2D gel electrophoresis in addition to shotgun analysis
by nano-LC-MS/MS. Erythrocytes, platelets and plasma as well as qui-
escent and activated lymphocytes, monocytes, endothelial and dendrit-
ic cells from healthy donors were processed in an identical manner for
comparative analysis. The resulting data were interpreted with the aid
of ahome-made SQL database. Results. Among about thousand proteins
identified in MM cells, we found aberrant expression of proteins
involved in fatty acid beta-oxidation (VLCAD), unfolded protein
response/ER-stress (ARMET protein, cytosol aminopeptidase), oxida-
tive stress (ste20/oxidant stress responsive kinase 1), interferon response
(MX1), iron uptake (transferrin receptor/CD71), DNA modification
(transforming protein ERG, methyltransferase-like protein 7A), apopto-
sis and survival (apoptosis-inducing factor 1, hsp75), protein synthesis
(ribosome-binding protein, Unc-13 D), cell adhesion (CD9/tetraspanin-
29, LYRIC/metastatic adhesion protein), signaling (sts-1) and cell-cell
interaction (Cystatin F basigin/collagenase stimulatory factor, stem cell
growth factor, small inducible cytokine B7, PD-ECGEF/Gliostatin). Con-
clusion. The presently applied proteome analysis strategy, based on the
systematic investigation of purified primary human cells, allowed us to
find characteristic alterations in MM cells. Several proteins directly relate
to known aberrant cell activities such as elevated protein synthesis and
secretion resulting in ER-stress, which makes the cells sensitive to pro-
teasome inhibitor treatment. Work is in progress to use quantitative
assessment of such proteins for patient stratification, identification of
response predictors, and biomarkers for the distinction of MM and
MGUS.
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SERUM ANGIOPOIETIN-1 TO ANGIOPOIETIN-2 RATIO IS AN
INDEPENDENT PROGNOSTIC FACTOR FOR SURVIVAL IN NEWLY
DIAGNOSED PATIENTS WITH MULTIPLE MYELOMA: RESULTS FROM
THE GREEK MYELOMA STUDY GROUP ON 174 PATIENTS

E. Terpos,' K. Anargyrou,' E. Katodritou,” E. Kastritis,® A. Pouli,*
E. Michali,’ S. Delimpasi,® E. Verrou,” D. Margaritis,” K. Tsionos,’
K. Stefanoudaki,’ K. Zervas,” M.A. Dimopoulos®

'251 General Air Force Hospital, ATHENS; *Department of Hematology,
, Theagenion, Cancer Center, THESSALONIKI; *Department of Clinical Ther-
apeutics, University of Athens Medical School, ATHENS; *Department of Hema-
tology, St Savvas Anticancer Hospital, ATHENS; *Department of Hematology,
G. Gennimatas, General Hospital, ATHENS; ‘Department of Hematology,
Evangelismos General Hospital, ATHENS; "Department of Hematology, Dem-
ocritus University of Thrace School of Medicine, ALEXANDROUPOLIS;
*Department of Hematology, A. Fleming General Hospital, ATHENS, Greece

Background and Aims. Angiogenesis represents an essential step of dis-
ease progression in several hematological malignancies, including mul-
tiple myeloma (MM). Angiopoietin-1 (Ang-1) and its natural antagonist
angiopoietin-2 (Ang-2), both ligands for the receptor tyrosine kinase Tie-
2, are essential cytokines for angiogenesis process. Maturation and sta-
bilization of the vascular wall are critically regulated by Ang-1 binding
to Tie-2 receptor, while Ang2- antagonizes Tie-2 binding and induces
vessel destabilization, which leads to the angiogenic sprouting. Vascu-
lar endothelial growth factor (VEGF), angiogenin and basic fibroblast
growth factor (bFGF) are also potent stimulators of both physiological
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and pathological angiogenesis. The aim of this study was to evaluate the
serum levels of the above angiogenesis cytokines and explore possible
correlations with clinical data, including survival, in newly diagnosed,
untreated, MM patients. Patients and Methods. One hundred and seven-
ty-four newly-diagnosed MM patients were evaluated (92M/82F; medi-
an age: 66 years, range: 40-94 years). According to ISS, 55 patients had
stage 1, 61 stage 2 and 58 stage 3 myeloma. Serum levels of Ang-1, Ang-
2, VEGE VEGEF-A (the major angiogenesis component of VEGEF), angio-
genin, and bFGF were evaluated using ELISA methodology (R&D Sys-
tems, Minneapolis, MN, USA, for all, except VEGF-A: Diaclone, Bensan-
con, France). Results. MM patients had increased serum levels of Ang-2
(#<0.0001) and angiogenin (p<0.0001), and a borderline increase of
VEGE-A (p=0.08) compared with 21 controls of similar age and gender.
Ang-1 levels were not different between patients and controls; thus the
ratio of Ang-1/Ang-2 was reduced in MM. Patients with ISS 3 had
increased serum levels of angiogenin and reduced Ang-1/Ang-2 ratio
compared with all others (»=0.003 and 0.04, respectively). Interesting-
ly, patients with lytic disease (n=97) had increased levels of Ang-2 com-
pared with those who had no lytic lesions in skeletal survey (»=0.008).
Ang-2 correlated with LDH (r=0.267, p=0.0001), CRP (r=0.24, p=0.007),
VEGF (r=0.317, p<0.0001) and bFGF (r=0.29, p=0.0001), while angio-
genin correlated with f2-microglobulin (r=0.249, »=0.001) and Hb (r=-
0.265, p=0.001). The median survival of all patients was 47 months and
the median follow-up was 19.6 months. The univariate analysis revealed
that ISS stage (p<0.001), serum LDH (p=0.003), age (»=0.02), bone dis-
ease status (p=0.0001), serum creatinine (»=0.017), and the ratio of Ang-
1/Ang-2 predicted for survival. Patients with serum Ang-1/Ang-2 of
below or equal to the median value of 6.03 had a median survival of 27.8
months, while patients with Ang-1/Ang-2 values of above this median
value had a median survival of 53 months (¢=0.033). The multivariate
analysis based on a Cox regression model revealed that only serum LDH
(»=0.001), Ang-1/Ang-2 ratio (»=0.001) and bone disease status (p=0.001)
could independently predict for survival in our cohort of patients. Sum-
mary & Conclusions. These results reveal for the first time in MM patients
the correlation of reduced Ang-1/Ang-2 ratio with advanced disease and
highlight the role of Ang-1/Ang-2 pathway in the biology of plasma cell
growth as reflected by its influence on survival. These observations
reveal Ang-1/Ang-2/Tie-2 system as a possible target for the develop-
ment of novel anti-myeloma agents.
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MICRORNA GENES ASSOCIATED WITH GENOMIC ALTERATIONS OR
GENE EXPRESSION MODULATION CONTRIBUTE TO ENHANCE GENETIC
HETEROGENEITY IN MULTIPLE MYELOMA

M. Lionetti, L. Mosca, L. Agnelli, D. Ronchetti, S. Fabris,
A Andronache, L. Nobili, G. Ciceri, G. Lambertenghi-Deliliers, A. Neri

University of Milan, Fondazione IRCCS Ospedale Policlinico, MILAN, Italy
Background. Multiple myeloma (MM) is characterized by high genom-

ic instability affecting both ploidy and structural rearrangements, as well
as frequent copy number (CN) variations of specific chromosomal
regions. It was reported that miRNA-genes often reside in regions rep-
resenting hot spots for chromosomal abnormalities, which may con-
tribute to their deregulation, and it was demonstrated that intronic miR-
NAs expression levels are frequently associated with those of the cor-
responding host-gene. Aims. Identification of molecular pathways poten-
tially involved in MM pathogenesis using integrative analysis of
genome-wide and gene expression profiling and micro-RNA expression
data, in a panel of human myeloma cell lines (HMCLs). Methods. CN
data were generated on Affymetrix GeneChip® Human Mapping 250K
Nsp arrays, and the local DNA CN variations were calculated using the
DNAcopy Bioconductor package based on circular binary segmenta-
tion. The miRNA expression data were generated on Agilent miRNA
microarrays (representing 470 human mature miRNAs), and normal-
ized using the AromaLight Bioconductor package. Gene expression data
were generated on GeneChip® HG-U133A arrays, and normalized using
the RMA Bioconductor package. Results. Our microarray analysis in a
panel of 18 HMCLs revealed the presence of gains and losses involving
entire chromosomes or specific regions, at a variable frequency up to
70%. We excluded miRNA-genes having multiple genomic locations
and focused on miRNAs mapped within regions showing increased CN
in at least 2 HMCLs, and we selected miRNAs having expression values
of at least 2-fold their mean across the whole panel. Among the identi-
fied correlations, we report miR-92b (1q22) and miR-27a (19p13.12) in
4 HMCLs; miR-23a (19p13.12) in 3; and miR-520c (19q13.1), miR-214
(1924.3), miR-22 (17p13.3) and miR-193b (16p13.12) in 2. Most of the
identified miRNAs were already reported as deregulated in different
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human cancers, such as miR-23a in bladder cancer; miR-27a has onco-
genic activity in MDA-MB-231 breast cancer cells, stimulating survival
and angiogenesis; miR-214 decreases apoptosis in Hela cells and is
deregulated in ovarian cancer, where it induces cell survival through tar-
geting PTEN; miR-520c is involved in tumor migration and invasion.
The same integrative approach was used to detect correlations between
miRNAs and the corresponding host-gene expressions, looking for those
miRNAs whose variation (2-fold higher or lower) to the mean across the
whole panel corresponded to the same variation of the host-gene in the
gene expression profile panel. A strict correlation (p<1x10°) was iden-
tified between miR-335 and MEST gene (mapped to 7q32.2), and miR-
342 and EVL (14q32.2); the correlation coefficient on the whole panel
were 0.86 and 0.88, respectively. A minor but significant correlation was
identified between miR-625 and FUT8 (14¢23.3) (R=0.53, p<0.05). These
data suggest a strict influence of the same promoter activity on miRNA
and host-gene expression. Conclusions. We showed that miRNAs expres-
sion in HMCLs could be affected by the presence of genomic lesions or
may correlate with host-genes modulation suggesting a possible role in
the molecular pathogenesis of MM. Our study represents the basis for
further investigations aimed at functionally characterizing specific miR-
NAs in MM.
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IDENTIFICATION OF NEOPLASTIC PLASMA CELLS BY FLOW
CYTOMETRY: LOOKING FOR THE BEST MARKER(S)

P. Mancuso, A. Calleri, P. Antoniotti, ]. Quarna, A. Agazzi,
S. Sammassimo, G. Pruneri, G. Martinelli, F. Bertolini

European Institute of Oncology, MILANO, Italy

Background. Bone marrow (BM) examination by trephine biopsy (BM-
TB) is routinely performed during staging and follow-up of patients
affected by plasma cells (PCs) disorders such as multiple myeloma (MM)
and MGUS. The use of multiparametric flow-cytometry (FC) is current-
ly restricted to clinical research studies. However, the presence of mon-
oclonal antibodies specific for PCs (CD138, CD38), and the identifica-
tion of markers candidate to discriminate normal vs neoplastic PCs
makes this procedure suitable also for clinical applications. Aims of the
study. To compare the phenotype of CD457™ PCs vs CD45* PCs and of
monoclonal vs polyclonal PCs. 2) To identify which neoplastic PC mark-
er identified by FC (CD45", CD19-, CD56, cytoplasmatic A/y) better
correlates with BM-TB. 8) To analyze discordance between FC and BM-
TB. Methods. By four- (2000-2005) and six-color (2005-2008) FC, we ana-
lyzed 336 bone marrow aspirates from 130 MM patients before or after
treatment. PCs were identified as CD138'CD38"". A panel of mono-
clonal antibodies including CD45, CD19, CD56, CD20, CD117, and
CD126 and citoplasmatic A/y was used to characterize PC phenotype.
At the same time, BM-TB was performed. Results. We compared the
phenotype of CD138'CD38"CD45-/dim vs CD138'CD38*CD45* PCs
for CD19 (92 vs 66%) CD20" (15 vs 12%) CD56" (72 vs 57 %) CD126*
(9 vs 16%) CD117" (46 vs 42%) expression and cytoplasmatic A or y
chain restriction (94 vs 58%). When selected for light chain restriction
vs polyclonal PCs, the phenotype was CD19 (92 vs 30%), CD20" (15 vs
7%), CD56" (71 vs 40%), CD126" (14 vs 8%) CD1177 (49 vs 16%)
CDA45#4 (54 ys 8%). Concordance between FC and BM-TB was 80%
according to light chain restriction, 77% according to CD19-, 66%
according to CD56", 60% according to CD45-/dim PC phenotype. As
light chain restriction showed the highest correlation with BM-TB, we
analyzed in detailed the reason of discrepancy observed in discordant
samples (20% of al samples). In 14.4 % of cases FC was positive and BM-
TB negative. Fifty-two percent of these samples were performed after
chemotherapy and the average frequency of monoclonal PC was 1%
(range 0.2-3%). Among FC-BM-TB+ samples, the most frequent reason
of discordance was the dilution of bone-marrow samples with blood, as
confirmed by the absence of eritroblasts and myeloid precursor as
reported by morphological assessment. Conclusions. Combined assess-
ment of clonality and immunophenotype by FC is an useful tool for the
diagnosis and follow up of PC disorders, and seems particularly prom-
ising for the investigation of the minimal residual disease. Light-chain
PC restriction showed the best rate of correlation with BM-TB. How-
ever, FC sensitivity seems to be higher when the an aberrant PC pheno-
type (rather than clonality) is analyzed. Further studies are ongoing to
evaluate the prognostic values of CD117+ PC.
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MICRO-RNA15A AND MICRO-RNA16 EXPRESSION IN MULTIPLE
MYELOMA
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Background. Multiple Myeloma (MM) is characterized by the accumu-
lation of malignant plasma cells in the bone marrow (BM). MM has a
profound genetic instability, leading to chromosomal abnormalities.
Deletion of chromosome 13 is observed in more than 50% of MM cas-
es and is an early event in MM pathogenesis. Because of its poor prog-
nostic impact it has become clinical practice to diagnose the presence of
chromosome 13 deletions by fluorescence i situ hybridization (FISH) in
patients with newly diagnosed MM. The adverse prognostic role of
these deletions suggests the presence of MM tumor suppressor gene(s)
on chromosome 13q. Micro-RNAs (miRs) are a new class of small non-
coding single stranded RNAs. MiRs negatively regulate gene expression
by binding to partially complementary sites in messenger RNAs
(mRNAs) and may function as tumor suppressors and oncogenes. miR-
15a and miR-16-1, located on chromosome 13q14, are frequently down-
regulated or deleted in B-cell chronic lymphocytic leukaemia (CLL). It has
been shown that miR-15a and miR-16-1 are able to bind BCL2, an anti-
apoptotic protein, and negatively regulate its function. Downregulation
or deletion of miR-15a or miR-16-1 might therefore result in increased
expression of BCL2, subsequently inhibiting apoptosis. Aims. The aim of
this study is to evaluate the expression of miR-15a and miR-16 in Mul-
tiple Myeloma and assess their role in the pathogenesis of Multiple
Myeloma. Methods. Thirty-four Multiple Myeloma samples were
obtained from newly diagnosed MM patients. Abnormalities of chromo-
some 13q14 were determined using whole genome SNP analysis using
the Illumina Infinium HumanHapd50 Genotyping BeadChip and FISH
analysis. Probes used in this study include retinoblastoma-1 (RB1) and
D135319. The mature miR-15a and miR-16 expression levels in CD138
magnetic cell selected (MACS) myeloma plasma cells (purity >80%)
were determined using the TagMan MicroRNA Assay. Cytospin slides
with MM plasma cells were used for immunocytochemical analysis of
Bcl2 protein expression. Results. FISH analysis showed a chromosome 13
deletion in 15 patients (44.1%). However, 17 patients (50%) were deter-
mined to have chromosome 13 deletion by whole genome SNPchip
analysis, indicating 2 false negative cases by FISH analysis. Both miR-15a
and miR-16 are expressed in all 34 MM samples, although the level of
expression varies. There was no correlation between chromosome 13
status of the MM patients and miR-15a and miR-16 relative expression
levels. The Bcl2 protein expression in MM plasma cells demonstrates
variation within and between patient samples, however, didn’t show
correlation with miR-15a or miR-16 relative expression levels. Summary
and Conclusions. In this study we determined whether loss of chromo-
some 13q14 is correlated with miR-15a and miR-16 expression in Mul-
tiple Myeloma patients. We did not observe such a correlation. All chro-
mosome 13 deletions in this study are heterozygous, therefore, compen-
sation by the non-deleted allele could explain the expression levels of
miR-15a and miR-16 detected. Furthermore, the observed miR-15a and
miR-16 expression levels could be due to the fact that a highly correlat-
ed cluster of miRs located on chromosome 3 continues to be expressed.
These data suggest that miR-15a and miR-16 do not explain the poor
prognosis associated with chromosome 13 deletions.
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FREQUENCY OF C3435T POLYMORPHISM IN A NORTHERN IRISH
POPULATION AND ASSOCIATIONS WITH OVERALL SURVIVAL
IN MYELOMA

S. Drain,' M.A. Catherwood,” M.B. Drake,’ PJ. Kettle,* T.C.M. Morris,’
H.D. Alexander’

"University of Ulster, COLERAINE; *Belfast City Hospital, BELFAST, UK

Background. Multi-drug resistance has been demonstrated as a signif-
icant factor in the successful management of malignancy. One major
source of this resistance has been identified as the P-glycoprotein (P-gp)
drug efflux pump, which has wide substrate specificity and is one of
many characterised ATP-binding cassette (ABC) membrane transporters.
As this protein is encoded by the gene MDR-1, functional aberrations
within this genomic region (7q21) are of great interest. Single nucleotide
polymorphisms (SNP) have been investigated within MMDR-1 with many
contributing to a change in the amino acid. The AMIDR-1 C3435T SNE,
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previously reported as silent, has been significantly associated with
altered P-gp substrate specificity due to the generation of a rare codon,
leading to conformational changes in the protein product. Previous pub-
lications have demonstrated associations with this SNP and the clinical
outcome of haematological malignancy such as acute leukaemia. Recent
studies of multiple myeloma (MM) patients have investigated this SNP
within Italian and Dutch cohorts, with a lack of concordance with regard
to outcome. Thus, the role of the SNP in outcomes in MM remains
unclear. Aims. The aim of this study was to investigate the prevalence of
the C3435T SNP in a Northern Irish (NI) MM cohort compared with a
NI age matched normal cohort and to determine its effect on disease out-
come. Methods. Patients with a diagnosis of MGUS or MM (n =140) and
age and gender matched healthy controls (n =140) were recruited. Pre-
liminary SNP analysis was performed by polymerase chain reaction -
restriction fragment length polymorphism (PCR-RFLP) on 87 MM cases
and 92 controls. Survival statistics were obtained using univariate cox
proportional hazards regression analysis and Kaplan-Meier plots while
the prevalence of the SNP within the NI cohort was determined using
%’. Results. No significant difference was observed in the incidence of
the C3435T SNP in the MM cohort compared with controls and the
incidences in both groups concur with NCI recorded Caucasian preva-
lence. Longer overall survivals (OS) were observed for the CT and TT
genotypes compared with patients with a CC genotype (p=0.014) (Fig-
urel). Relative to CT, the hazard ratio (HR) for TT was 2.67 (95% CI,
0.96-7.40; p=0.059) and for CC was 4.75 (95% CI, 1.65-13.64; p=0.004).
Conclusions. The prevalence of the C3435T SNP within our cohort is in
keeping with NCI Caucasian data and indicates no correlation between
the SNP and incidence of MM. However, overall survival of myeloma
patients was significantly associated with genotype, with wild-type CC
patients demonstrating shorter survival. Interestingly, the heterozygous
CT genotype had longest OS, indicating an optimum phenotypic con-
tribution for this genotype. This initial data is in concordance with pre-
vious work in an Italian MM patient cohort and supports the use of
C3435T genotyping in the initial diagnosis and risk stratification of MM
patients. Study of larger patient cohorts is required to confirm these find-
ings and will allow the investigation of treatment strategy in relation to
these survival trends.
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VASCULAR ENDOTHELIAL GROWTH FACTOR, OSTEOPONTIN AND
NF-kB/P65 EXPRESSION IN MULTIPLE MYELOMA

S. Stifter,' T. Valkovic,” A. Nacinovic-Duletic,” K. Matus an-Ilijas,®
K. Lucin,’ I. Seili-Bekafigo,” D. Rendic Petranovic,” N. Jonjic®

'School of Medicine, Medical University Rijeka, RIJEKA, Croatia; *Clinical
Medical Center Rijeka, Internal Clinic, Department of Hematology, RIJEKA,
Croatia; *Department of Pathology, School of Medicine, Medical University Rije-
ka, RIJEKA, Croatia

Background. Previous studies have provided insights into the pathogen-
esis of multiple myeloma (MM), and defects involving proliferation,
apoptosis, and angiogenesis which are believed to be important. Since,
chemoresistence is a major problem in the treatment of patients with
MM the new strategies of therapy development have been pointed
towards expansion of new molecular targets. The importance of the
nuclear factor-k B (NF-kB) in the proliferation and anti-apoptotic effect
in normal and tumor cells has been determined. However, the role of NF-
IB in the pathogenesis of the MM still remains unclear. Aims. The aim of
this study was to analyze the angiogenic potential of myeloma cells by
identification of vascular endothelial growth factor (VEGEF) and osteo-
pontin (OPN) expression in connection with NF-kB/p65 activity. Meth-
ods. The bone marrow trephine sections obtained from 48-patients (22
men and 26 women, median age, 68.3 years; ranged 48- 89) diagnosed
with MM, including clinical data regarding clinical stage (13 stage I, 18
in stage II, and 17 in stage III, according to Durie), and therapy response
were unrolled in this study. Angiogenesis was immunohistochemically
evaluated by measuring the intratumoral microvessel density (MVD)
with anti-CD34, while VEGE, OPN, Ki-67 and NIF-B/p65 were analyzed
by using double 1mmunohlstochemlstry CD138 being used for detec-
tion of myeloma cells. The VEGF and OPN expression was evaluated as
VEGF H-score and OPN H-score, multiplying the intensity with the per-
centage of positive myeloma cells. Results. Statistical analyzes show sig-
nificant correlation between VEGF expression and MVD (p<0.001,
1p=0.609), and between OPN expression and activated NF-kB/p65
(»<0.033, 1p=0.325). In addition, a co-expression in myeloma cell for
VEGF and OPN was observed (p<0.012). A strong reverse correlation
was found between VEGF and Ki-67 (]9<O 008, rp=-0.389) and weak
between OPN and Ki-67 (»=0.098, rp =-0.255). Cytoplasrmc NE-1B/65
shows almost significant correlation with OPN (»=0.035, p=0.294) and
nearly opposite relationship with VEGF expression (p:0.064, 1p=-0.278).
Conclusions. Increased production of VEGF protein by myeloma cells
confirmed the increased intratumoral vascularity or angiogenic poten-
tial of tumor cells. However, the autocrine mitogenic potential of VEGF
and OPN by evaluating the expression of these proteins could not be
established. Co-expression of these two investigated proteins, VEGF
and OPN on myeloma cells should be better determined in order to elu-
cidate their probably synchrony role in angiogenesis and other func-
tions. Specially, since the OPN expression is associated with activated
NEF-kB/p65 what implies a diverse functional activity of these cells.
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ELEVATED SERUM TIMP-1 LEVELS CORRELATE WITH ADVANCED
STAGE AND PREDICT REDUCED SURVIVAL IN NEWLY-DIAGNOSED
MULTIPLE MYELOMA PATIENTS
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Background and Aims. Tissue inhibitor of metalloproteinase-1 (TIMP-
1) is a natural metalloproteinase (MMP) inhibitor that binds to and inac-
tivates mainly MMP-9. TIMP-1 has multifunctional roles in tumorigen-
esis: inhibition of the catalytic activity of metalloproteinases, growth
promotion, inhibition of apoptosis, and regulation of angiogenesis.
Increased TIMP-1 has been associated with an unfavorable prognosis in
many cancers including breast, colorectal, gastric, head and neck, lung
cancer, and lymphomas. In vitro studies have revealed TIMP-1 overex-
pression by myeloma cell lines. Furthermore, TIVIP-1 promotes myelo-
ma cell invasion across basement membranes. The aim of this study
was to evaluate the serum levels of TIMP-1 in newly-diagnosed, previ-
ous untreated myeloma patients and explore possible correlations with
clinical and laboratory data, including survival. Patients and Methods.
Fifty-five patients with newly-diagnosed myeloma (25M/30F, median
age: 69 years) were evaluated. Eleven patients had stage 1 disease accord-
ing to ISS, while 27 had stage 2 and 17 stage 3 myeloma. Serum TIMP-
1 was determined before the administration of any therapy, including
bisphosphonates, using ELISA (Oncogene Science/ Siemens HealthCare
Diagnostics, Cambridge, MA, USA) along with a series of serum mark-
ers of bone remodeling (NTX, CTX, TRACP-5b, bALP and osteocalcin)
and osteoblast/osteoclast regulators (dickkopf-1, sSRANKL and osteo-
protegerin). The above bone markers were also evaluated in 25 healthy
controls of similar age and gender. Results. The mean serum TIMP-1 lev-
el of all patients was 431.9 ng/mL (SD 198.1 ng/mL). Twenty-six patients
(17M/9F; 47 %) had elevated values of TIMP-1 (upper normal limit 324
ng/mL for males and 454 ng/mL for post-menopausal women). Patients
had also increased levels of dickkopf-1, sSRANKL, sSRANKL/OPG ratio
and bone resorption markers (NTX, CTX, and TRACP-5b) (»<0.01 com-
pared with healthy controls). TIMP-1 serum levels correlated with B2-
microglobulin (r=0.414, p<0.01), albumin (r=-0.416, p<0.01), osteocalcin
(r=0.325, p=0.01), CTX (r=0.314, p=0.01), NTX (r=0.306, p=0.02), and
LDH (r=0.295, p=0.03). More importantly, TIVMP-1 correlated with ISS
(ANOVA p=0.005). Patients with ISS 3 disease had higher levels of
TIMP-1 (mean+SD 557.8+234 ng/mL) compared with those who had
ISS 1 (311+90.6 ng/mL; p=0.001) or ISS 2 disease (405.5+165.6 ng/mL;
p=0.021). Furthermore, patients with lytic disease (n=43) had increased
levels of TIMP-1 (457.7+205 ng/ml) compared with all others
(318.6+107.6 ng/mL; p=0.05). The median follow-up was 31 months
after blood collection and 16/55 patients have died. The median sur-
vival since time of blood collection has not been reached yet. Patients
who had TIMP-1 level of above the mean value had a median survival
of 37 months, while in all others the median survival has not been
reached yet (p=0.04). Summary and Conclusions. Our study provides evi-
dence for the first time that increased serum level of TIVP-1 correlates
with advanced myeloma and predicts for reduced survival in myeloma
patients. These results suggest that TIVIP-1 participates in myeloma
pathogenesis and strongly support that serum TIMP-1 deserves further
study to determine its predictive and prognostic biomarker potential in
a larger cohort of myeloma patients.
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INCREASING FREQUENCY OF MCL-1 mRNA EXPRESSION THROUGH
THE STAGES OF MULTIPLE MYELOMA
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Background. The protein Mcl-1 (Myeloid cell leukaemia-1), a member
of the Bcl-2 (B-cell lymphoma/leukaemia-2) family of antiapoptotic pro-
teins, is demonstrated to be critical for proliferation and survival of
myeloma cells in vitro, suggesting that Mcl-1 is an attractive target for
future therapies in multiple myeloma (MM) (1). Furthermore, a recent
study has shown that overexpression of Mcl-1 protein in myeloma cells
in vivo is associated with relapse and short event-free survival (2). Aims.
Here, we investigated frequency and prognostic impact of Mcl-1 mRNA
expression in myeloma cells from a large group of patients with differ-
ent stages of MM including the premalignant stage monoclonal gam-
mopathy of undetermined significance (MGUS). Methods. The study
population consisted of 10 MGUS patients and 113 newly diagnosed
MM patients with immunophenotypic aberrant plasma cells in BM aspi-
rates. Al MGUS patients had IgG or IgA isotype and were stable for min-
imum 24 months after BM sampling. Forty MM patients received inten-
sive therapy with high-dose chemotherapy followed by autologous stem
cell transplantation (ASCT), 63 MM patients received conventional ther-
apy, and the remaining 10 MM patients were observed without treat-
ment. All samples were obtained after informed consent according to the
Helsinki II declaration. Five human myeloma cell lines (HMCL) were
also investigated. After fluorescence activated cell sorting (FACS) of 100
immunophenotypic aberrant plasma cells directly into polymerase chain
reaction (PCR) tubes, a cDNA archive was generated using global reverse
transcription (RT)-PCR. Expression levels of Mcl-1, Bcl-2 and Bcl-xL nor-
malized to B-actin were determined in each cDNA archive by real-time
PCR. Normalized mRNA expression above 10-5 was considered positive.
Results. Mcl-1 mRNA expression in myeloma cells was seen in 20% of
MGUS patients compared to 72 % of MM patients (»=0.0008) and all of
the HMCL investigated (p=0.003). Among MM patients, there was a
trend towards Mcl-1 expression being more frequent in patients with
advanced disease defined by Durie-Salmon (DS) stage (64% DS 1, 58%
DS I, 80% DS III; =0.049). The median level of mRNA expression did
not differ among the groups investigated. Mcl-1 (»=0.03) and especially
Blc-2 (p= 0.004) mRNA expression was associated with high age. The
MM patients were followed for up to 116 months (median 29 months;
range 1 - 116 months), and 74 deaths were registered. Mcl-1, Bcl-2 or Bcl-
xL mRNA expression had no impact on overall survival. Forty MM
patients receiving intensive therapy were followed for up to 77 months
after ASCT (median 28 months; range 0 - 77 months). During this peri-
od, 18 patients experienced relapse or disease progression demanding
reinstitution of therapy and 3 patients died. Mcl-1 mRNA expression at
diagnosis lacked association with event-free survival after intensive ther-
apy. Summary and Conclusions. Mcl-1 mRNA expression in myeloma cells
rise in frequency through the stages of MM, but lack association with
overall and event-free survival.
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MOLECULAR CYTOGENETIC ANALYSIS OF WALDENSTROM'S
MACROGLOBULINEMIA IN KOREA
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Background. Waldenstrom’s macroglobulinemia (WM) is a malignant
lymphoproliferative disorder associated with infiltration of the bone
marrow by pleomorphic B-lineage cells and monoclonal IgM production.
High incidence of 6q deletion and rarity of IgH rearrangement discrim-
inates WM from other B cell malignancy. Aims. To compare the molec-
ular cytogenetic characteristics between WM and multiple myeloma
(MM), we performed interphase fluoresecent in situ hybridization (FISH)
study in Korean patients with WM and MM. Mehtods. Thiry nine
patients who fulfilled the diagnosis of WM and 132 patients with MM
were enrolled for the characterization of cytogenetic changes using con-
ventional cytogenetics and FISH. The sex ratio was 3.9:1.0 (male 31,
female 8) and the mean age at the diagnosis was 63 year (range form 40
to 87 year) in WM group. FISH analysis combined with cytoplasmic
immunoglobulin light chain staining was performed on bone marrow
mononuclear cells or air-dried bone marrow smear, using 6 kinds of
probes (621, 6q23, IgH rearrangement, p16 gene, RB1 gene, 1g25),
which included 2 different regions of long arm of chromosome 6. A cut-
off of 10% or greater was used for the interpretation of FISH combined
with immunophenotyping.

lg stain

Figure 1. 6q deletion in only small lymphocyte

Results. Out of 23 successful karyotypes, 26% showed abnormal kary-
otypes, including 1 case of 6q deletion (4%). With FISH method, dele-
tions of 6q23 were observed in 3/29 cases (10%), followed by deletions
0f 6421 in 3/31 cases (10%), IgH translocation in 1/29 case (3%), gain of
1q in 1/26 case (4%). Deletion of 6q was hemizygous in all 3 cases. In
one WM patient, 6q deletion was observed in only small lymphocytes,
but not in plasma cells. In MM group, frequency of 6q deletion was 0%
(0/30, FISH for 6q deletion was performed in 30 patients with MM),
while RB1 deletion was most frequent change (45%, 59/132), followed
by IgH translocation (41.8%, 55/132) , and gain of 1q (38.8%, 50/132).
Conclusions. In Korean WM patients, deletion of long arm of chromosome
6 (10%) was lower than the reported frequencies of caucacians. WM
showed markedly lower frequency of IgH translocation (3%) and tri-
somy 1q (4%), compared to those of MM (41.8% and 38.8%, respective-
ly), which suggested that MM and WM are the different disease entites.
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PHENOTYPE OF PLASMA CELLS IN MONOCLONAL GAMMOPATHY OF
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Background. Flow cytometric immunophenotyping can identify
CD38'CD138" plasma cells (PCs) in monoclonal gammopathies. Mon-
oclonal gammopathy of undetermined significance (MGUS) is the most
common asymptomatic plasma cells disorder which eventually progress
to symptomatic multiple myeloma (MM). Aims. The aim of this study
was to find possibilities and limits of multicolour flow cytometry in
diagnostics of monoclonal gammopathies and to evaluate whether or
not the expression of CD19 and CD56 can distinguish between normal
polyclonal and abnormal clonal PCs. Methods. Bone marrow of 78 new-
ly diagnosed MM patients (average age 64,0+9,9 years) and 25 MGUS
patients (64,0+8,1 years) was analysed. Group of MM patients consist-
ed of 19 patients in clinical disease stage I - according to the D-S system
- (MMI), 14 patients in stage Il (MM II) and 45 patients in stage 11l (MM
III). Plasma cells were identified by simultaneous expression of CD38,
CD138, CD45, CD56 and CD19. Clonality of PCs was confirmed by
light chain analysis in specific cases. Results. There was found lower
number of CD38*CD138* PCs in MGUS patients when compared with
both whole group of MM patients (v<0,001) and individual MM groups
(p<0,047; p<0,001 and p<0,001 respectively). See details in Table 1.

Table 1.
Parameter
median | MGUS | MM MMI | MMl | MM Ili
(range) | (n=25) | (n=78) | (n=19) | (n=14) | (n=45)

%

CD138* 04 3,0 1,0 3,7 47

cD38* | (0,0- | (0,0- | (0,0- | (0,2- | (0,0-

cells 42) | 47,7) | 148) | 187) | 47.7)
150 | 12 4,7 08 09

cD19* | (1,9- | (00- | (02- | (0,0- | (0,0-

PC 756) | 79,4) | 54,8) | 79.4) | 73,6)
236 | 8865 | 883 | 655 | 90,6

cD56* | (6,3- | (01- | (05- | (0,5- | (0,1-

PC 91,8) | 99,8) | 99.4) | 99,7) | 99,8)

Surface markers CD19 and CD56 were chosen for discrimination
between respectively normal residual PCs and abnormal neoplastic PCs.
Higher number of polyclonal CD19*PCs was found in MGUS patients
when compared with both whole group of MM (p<0,01) and individ-
ual groups of MM (p=0,002; p<0,001 and p<0,001 respectively). How-
ever CD56" PCs were found in predominance over residual CD19* PCs
in 56% (14/25) of MGUS patients. The highest number of residual
CD19 PCs was found in MM I (p=0,048) when all clinical stages of MM
were compared with one another. A majority of PCs in MM patients
were abnormal CD56" PCs and no significant differences for CD56
expression were found after comparison of all MM clinical stages with
one another. There were found CD19* PCs in 2,6% (2/78) of patients
with MM, these were CD45" with light chain restriction as well. PCs of
15,4% (12/78) of MM patients expressed neither CD19 nor CD36, but
they were monoclonal. Summary and Conclusions. Lower number of PCs
was found in MGUS patients when compared with MM patients and
these PCs can be separated into subpopulations including normal resid-
ual CD19°CD56- PCs and abnormal CD56'CD19" PCs (alternatively
CD56'CD19* or CD56-CD19- in MM cases). Surface marker CD19 is a
useful parameter for identification of normal residual PCs, but assess-
ment of light chain restriction is recommended for verification of their
normality, especially in CD19* MM cases.
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INDUCTION WITH CYBORD PRODUCES HIGH COMPLETE RESPONSES
IN NEWLY DIAGNOSED MULTIPLE MYELOMA
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Background. The combination of oral cyclophosphamide, bortezomib
and dexamethasone (CyBorD) is active in multiple myeloma (MM) pro-
ducing rapid responses. Aims. The goal of this study was to determine
the depth of that response in newly-diagnosed patients with multiple
myeloma as assessed by CR, nCR and VGPR after 4 cycles of therapy.
Methods. Patients with newly diagnosed MM were eligible if they had
measurable or evaluable disease, were >18 years of age, had an ECOG
PS <8 and were able to give informed consent. Treatment consisted of
asingle arm of cyclophosphamide 300mg/m’ po days 1, 8, 15, 22, borte-
zomib 1.3 mg/m* IV days 1, 4, 8, 11 and dexamethasone 40mg po days
1-4,9-12, and 17-20 of a 28 day cycle. A total of 4 cycles was planned
with the goal of proceeding on to stem cell transplant. Growth factors
were allowed after cycle 1. The primary endpoint was complete
response with secondary endpoints of ORR, PFS and toxicity. Results. 33
patients have been enrolled and 23 are evaluable for response and tox-
icity at the time of writing. Patient characteristics included mean age of
60, 43 % female, and ISS stage II/IIl in 35/26 %. Prior to transplant the
ORRis 100 % with 85 % achieving at least a VGPR. 64 % had a CR or
nCR. Responses occurred rapidly with a mean reduction in M-Protein
0f 66 % and 83 % after 1 and 2 cycles. Grade 3 toxicities included neu-
tropenia in 20%, thrombocytopenia in 9 %, hyperglycemia in 17 % and
peripheral neuropathy (PN) in 5 %. Gr 1-3 PN occurred in 69%. There
was no grade 5 toxicity. All patients that elected to proceed on to trans-
plant were able to undergo successful stem cell harvests. Conclusions.
The induction regimen CyBorD is highly active in the treatment of new-
ly diagnosed MM and produces very good and complete responses
exceeding those seen with other induction regimens, mimicking that
seen with high-dose therapy and stem cell transplantation. The main
toxicity is peripheral neuropathy.
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INCORPORATION OF THALIDOMIDE INTO UP-FRONT DOUBLE
AUTOLOGOUS STEM-CELL TRANSPLANTATION FOR NEWLY
DIAGNOSED MULTIPLE MYELOMA FAILS TO OVERCOME THE POOR
PROGNOSIS IMPARTED BY CHROMOSOME 13 DELETION
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The phase II “Bologna 2002”clinical study incorporated thalidomide-
dexamethasone (thal-dex) into melphalan-based (200 mg/m?) double
autologous stem-cell transplantation (ASCT) as up-front therapy for
patients with symptomatic multiple myeloma (MM) and less than 65
years of age. By study design, thal (200 mg/d) and dex (40 mg/d x 4d
every month, with two added courses on the 1st and 3rd month of ther-
apy) were administered from the outset until the second ASCT. An
analysis on an intention-to-treat basis was performed of 311 consecu-
tive patients who entered the study and were followed for a median of
3 years. The rate of ¢ very good partial response (VGPR) increased from
29% after 4 months of primary induction therapy with thal-dex to 63 %
after the second ASCT. Median durations of relapse-free survival (RES)
and event-free survival (EFS) were 52 and 42 months, respectively. The
probability of 5-year projected overall survival (OS) was 70%. A case-
match comparison of 135 of these patients with an equal number of
pair mates who entered the predecessor “Bologna 96”study and were
randomly assigned to receive double ASCT alone showed a significant
benefit from added thal to double ASCT in terms of increased ¢ VGPR
rate (68% vs 49%, respectively; p=0.001), extended 5-year RES (54% vs



32%; p=0.005) and prolonged EES (median: 52 vs 33 months; p=0.01). All
311 patients were screened on purified CD138+ bone marrow plasma
cells for the presence at diagnosis of chromosome 13 alterations [del(13)]
(47 % of cases) and t(4;14) (18% of cases). In a logistic regression analy-
sis, both absence of del(13) (p=0.001) and low beta2- microglobulin
(beta2-m) levels (p=0.007) were significantly related to attainment of ¢
VGER after the second ASCT. In a multivariate analysis of all 311
patients, the most important and independent variable significantly
extending time to progression (TTP), EFS and OS was the absence of
del(18) (»=0.001, p=0.001 and p=0.007, respectively), along with attain-
ment of ¢ VGPR after the second ASCT. OS was also significantly influ-
enced by both p2-m (p=0.044) and hemoglobin concentration (p=0.05),
whereas platelet count was an additional prognostic factor for TTP
(»=0.025). In conclusion, in comparison with double ASCT alone, incor-
poration of thal into double autotransplantation as up-front therapy for
symptomatic MM significantly improved the response rate (¢ VGPR),
RES and EFS, without adversely affecting postrelapse OS. The presence
of del(13) by FISH analysis was the most important and independent
variable adversely influencing attainment of ¢ VGPR, EES and OS follow-
ing added thal-dex to double ASCT. Incorporation of thal into double
autologous stem cell transplantation failed to overcome the poor prog-
nosis imparted by chromosome 13 deletion.
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Background. Results from the phase III VISTA study in previously
untreated MM patients ineligible for high-dose therapy demonstrate
that VMP is superior to melphalan-prednisone (MP) in terms of response
rates (82% vs 50%, respectively, by M-protein assessment, including
35% vs 5% immunofixation-negative M-protein complete response
[CR]), time to progression (median 24.0 vs 16.6 months, HR=0.483,
p<0.001), time to subsequent therapy (median not reached vs 20.8
months, HR=0.522, p<0.001), and overall survival (medians not reached,
HR=0.607, p=0.0078). (Off-label use: bortezomib in front-line MM in a
novel combination.) Aims. Time to response and duration of response
(DOR) were secondary end points of VISTA. The analyses presented
here compare time to first response, time to best response, and DOR
with VMP and MP, and assess the impact of length of VMP therapy on
quality of response and duration of CR. Methods. Patients were random-
ized to VMP (N=344) or MP (N=338); all provided written, informed
consent. Treatment was administered for up to 54 weeks, and comprised
nine 6-week cycles of melphalan 9 mg/m’ and prednisone 60 mg/m’,
days 1-4, alone or in combination with bortezomib 1.3 mg/m’ twice
weekly (days 1,4, 8, 11,22, 25,29, and 32), cycles 1-4, and weekly (days
1,8, 22, and 29), cycles 5-9. M-protein analyses were performed by a cen-
tral laboratory. Response, relapse, and progression in these analyses were
determined using European Group for Blood and Marrow Transplanta-
tion (EBMT) criteria. Descriptive statistics were provided for responders
only; p-values were based on stratified log-rank tests. Results. Respons-
es were significantly more rapid with VIMP; median time to first response
was 1.4 months with VMP vs 4.2 months with MP (¢<0.001). Neverthe-
less, late de novo responses occurred with VMP; 4% of first responses
were seen beyond the initial 24 weeks of therapy (i.e. during cycles 5-
9). Median time to best response was 2.3 months with VMP vs 4.9
months with MP, and median time to CR was 4.2 months vs 5.3 months,
respectively (p<0.001), suggesting that quality of response improved
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with prolonged treatment. Notably with VMP, 28% of CRs as best
response occurred during cycles 5-9. Responses were substantially more
durable with VMP; median DOR was 19.9 months with VMP vs 13.1
months with MP, and median DOR in patients achieving CR was 24.0
months vs 12.8 months, respectively. For VMP patients achieving CR,
continued treatment beyond initial CR resulted in prolonged CR. In
patients who received <2 additional cycles, >2 additional cycles but <9
cycles in total, or all 9 protocol-specitied cycles, median/25% quantile
duration of CR was 16.9/7.4 months, not estimable/9.7 months, and
20.3/16.4 months, respectively. Conclusions. VMP results in significantly
more rapid and substantially more durable responses than MP. Although
many responses occur early with VMP, prolonged therapy results in addi-
tional first responses and improves quality of response, in particular
maximizing the chance of achieving CR. Continued therapy also
improves duration of CR with VMP, indicating that to maximize clini-
cal benefit patients should not discontinue therapy early upon achiev-
ing CR.
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Introduction. Addition of pegylated liposomal doxorubicin (PLD) is
reported to enhance the efficacy of bortezomib. To further optimize the
clinical efficacy of these agents we included thalidomide to the regimen.
In a previous report we described the clinical efficacy of this novel, non-
steroidal regimen that incorporated bortezomib (V), PLD (D) and thalido-
mide (T) in patients with relapsed or refractory multiple myeloma (MM).
High clinical responses in heavily pretreated patients, even in the absence
of steroids encouraged us to investigate this regimen in previously
untreated MM patients. Here we report the efficacy and toxicity profile
of the VDT regimen in treatment naive MM patients enrolled on a phase
II clinical study at our center. Methods. All previously untreated MM
patients were eligible for this study. Bortezomib (1.3 mg/m’) was given
ondays 1,4, 15, and 18, pegylated liposomal doxorubicin was given (20
mg/m’) on days 1 and 15 and thalidomide (200 mg) was given daily con-
tinuously throughout the treatment. Patients received treatment on a 4-
week cycle. Acyclovir 400 mg PO BID and low-dose warfarin were giv-
en for prophylaxis of herpes zoster and venous thromboembolism,
respectively. Results. A total of 34 patients (median age 60; range 40-82
years), 21 M and 13 F have so far been enrolled. Advance (stage III) dis-
ease was noted in 69% of the patients. The median beta 2 microglobu-
lin was 4 mg/L (range1.6-9.7), albumin was 4 g/dL (range 3.1-4.8) and
LDH was 333 U/L (range 152-1057). Patients received a median of 5
treatment cycles (range 1-8). Toxicity: The most common grade 3 or 4
hematologic toxicities included lymphopenia (32%) and neutropenia
(21%), while the non-hematologic toxicity included infections 21%
(n=7). The incidence of grade 3 or 4 plantar palmar erythrodysthesia
was 3% (n=1). Venous thromboembolism has not been observed in any
patient to date. Grade 3 or 4 peripheral neuropathy was seen in only 1
patient (3%). Response: To date 28 patients are available for response
assessment (EBMT criteria), 3 patients are too early for response assess-
ment while 3 patients were not evaluable due to discontinuation of treat-
ment. The ORR of this regimen is 68% with [FE negative CR observed
in 4 patients (14%). Another 7 patients (28%) achieved a stable disease
for an overall clinical benefit of 96%. Progressive disease was noted in
1 patient on the regimen so far. Conclusion. VDT is a novel non-steroidal
regimen with clinical efficacy in previously untreated myeloma patients.
Overall toxicity is manageable. Several patients remain on treatment
and accrual is continuing on the study at present. Detailed and updated
results of this study will be presented at the meeting.
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A RANDOMISED PLACEBO CONTROLLED STUDY WITH
MELPHALAN/PREDNISONE vs MELPHALAN/PREDNISONE/THALIDO-
MIDE: QUALITY OF LIFE

AND TOXICITY

N. Gulbrandsen,' A. Waage,” P. Gimsing,’® I. Turesson,* G. Juliusson,’
N. Abildgaard,” B. Bjerkstrand,® K. Carlson,” .M. Dahl, K. Forsberg,®
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Background, methods. Previously untreated patients with multiple
myeloma were included in this double-blind randomised trial. Patients
not eligible for high dose treatment in Norway, Sweden and Denmark
were recruited. The study started in 2002 and accrual of patients stopped
1st of May 2007. Date of analysis was 10* of October 2007. Median fol-
low up is 36 months. Patients were randomly allocated to treatment
with melphalan/prednisone/thalidomide or melphalan/
prednisone/placebo. Starting dose of thalidomide was 200 mg escalat-
ing to 400 mg. Aims. Primary endpoint was overall survival, secondary
endpoints were event free survival, response, time to progression and
quality of life. Results. Altogether 363 patients were included and 357
patients were evaluable for analysis. In the thal and placebo arm respec-
tively, the mean age was 75 (49-92) years (both arms), 52 % and 62 %
were males, 65 % and 64 % had b2 microglobulin > 3,5 mg/mL, 28%
and 32 % had WHO stage 3-4. The response rates were CR/nCR 6 vs 3
%, VGPR 9 vs 3 %, PR 27 vs 22 % at 6 months in the thal arm and place-
bo arm, respectively. Time to progression were 20 vs18 months (¢<0.05).
There was no significant difference in progression free survival (16 vs 14
months) and overall survival (29 vs 33 months). In patients above 75
years of age there was a tendency to higher early mortality in the
thalidomide arm. Self reported quality of life was assessed with the
EORTC QLQ-C30 questionnaire, version 3.0. Baseline form was filled
in before randomisation, subsequent forms were sent out every 3
months. Registrations up to 39 months were analysed. There was
improvement >10 units (considered to be important for patients) during
the first 6 months for appetite, insomnia, pain, fatigue, social function,
physical function, emotional function and global health status, but no
difference between the two arms. There was marked increased consti-
pation in the thalidomide arm. The mean difference was 16 units. There
was significantly less diarrhea in the thalidomide arm. For appetite, pain,
insomnia, fatigue, cognitive function, physical function, role function,
social function, emotional function and global quality of life, there were
no or small differences of borderline significance. Questions specifical-
ly addressing polyneuropathy symptoms were not included in the ques-
tionnaire. The analysis was made on an intention to treat basis, but will
also be analysed with respect to the actual treatment periods with
thalidomide. The incidence of venous thromboembolism was 8 % in
both treatment arms. There was no recommendation for prophylaxis for
venous thromboembolism in the study. Approximately 30% of the
patients used salicylates, warfarin or heparin for other reasons. Conclu-
sfon. there was a marked increase in constipation, but not in other symp-
toms in the thalidomide arm. There was improvement for appetite,
insomnia, pain, fatigue, social function, physical function, emotional
function and global health status during the first 6 months in both arms.
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BORTEZOMIB (VEL) BASED REGIMENS IN MULTIPLE MYELOMA (MM)
PATIENTS WITH RENAL IMPAIRMENT (RI): A PRELIMINARY
RETROSPECTIVE ITALIAN MULTICENTER STUDY
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Background. Up to 30% of newly diagnosed MM patients have a Rl at
diagnosis, remaining a common and severe complication throughout
the course of disease. Vel alone or in combination has been shown to
be active and well tolerated in both relapsed and newly diagnosed MM
with varying degrees of RI. Aims. To assess the safety and efficacy of Vel
containing regimen in MM patients with different degrees of RI. Parients
Methods. Between November 2003 and January 2008, 64 patients, either
untreated (14 pts), or relapsed/refractory (50 pts) after a median of 2
therapies (rangel-4) and with RI (CrCl<80 mL/min) were analysed.
Median age was 71 years (range 58-81); 39% were female. Isotypes
were IgG 42 %, light chain 33%, IgA 23%, IgD 2%. Vel-based regimens
utilized were: Vel alone in 7 patients, Vel+Dex in 30, VID
(Vel+Dex+Thal) in 7, PAD (Vel+Dex+Pegylated liposomial doxorubicin)
in 6 patients, PAD+Thal in 4, MPTV (Melphalan+Prednisone+Thal+Vel)
in 2 and VMP (Vel+Melphalan+Prednisone) in 8. All patients received Vel
(median dose 1.3 mg/m’ range 0.8-1.3) for 4 doses per cycle, adminis-
tered on days 1, 4, 8 and 11 every 3 weeks in all schedules but VMPT
(days 1, 8, 15 and 22 every 5 weeks). RI was evaluated by CrCl, using
the Cockeroft-Gault formula, and cases were clustered accordingly into
3 subgroups: CrCl 51-80, 30-50 and <30 ml/min, corresponding to mild
(9 pts, 14%), moderate (21 pts, 33%) and severe (34 pts, 53 %) RI, respec-
tively. Eight patients required dialysis. Results. A total of 332 cycles of Vel
were administered with a median number of 5. Seven patients (11%)
discontinued therapy (6 refractory and 1 relapsed) for WHO grade 4
neuropathy in 4 pts, diarthoea in 1, pneumonia in 1, cardiotoxicity in 1.
The rate of therapy discontinuation was 18%, 5%, 0% for severe, mod-
erate and mild RI subgroups, respectively (p=ns). Fifteen patients (23 %)
required a Vel dose reduction (9 with severe and 6 with moderate RI).
Overall 65 episodes of WHO grade III/IV toxicity were observed: 17
were non-hematological (neuropathy in 5 pts, gastrointestinal compli-
cations in 5, infections in 5 and cardiotoxicity in 2), and 48 were haema-
tological (anemia in 15 pts, neutropenia in 10 and thrombocytopenia in
28). A higher rate of haematological SAEs were observed in severe RI
patients than in those with moderate and mild RI (91% vs 52% vs 66 %;
p=0.004). ORR (>PR) was 71% (44/62 evaluable pts). Namely, 13
patients (20%) achieved a CR, 4 (6%) a nCR, 9 (14%) a VGPR and 18
(28%) a PR. The ORR was similar across renal subgroups. Reversal of
RI was documented in 29/62 cases (47 %) after a median time of 2.4
months (range 0.5-7.9). In 2/8 dialysed patients renal replacement ther-
apy was discontinued after 1 and 4 months. After a median follow-up
of 12 months, 18 patients died. PFS was 61% at 1 year. Conclusions. Vel-
based regimens are safe and active in MM patients, inducing an high
ORR and a prompt reversal Rl in roughly half cases. Thus Vel-based
regimens should be considered appropriate treatment options for the
MM who have any degree of Rl, including those requiring dialysis.
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A MULTICENTER COMPARISON OF AUTOLOGOUS STEM CELL
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Background. Autologous stem-cell transplantation (ASCT) after high-
dose chemotherapy is regarded as the standard therapeutic approach
for younger patients with multiple myeloma (MM) even if virtually all
patients ultimately relapse following this procedure. Recently, tandem
ASCT significantly improved overall survival (OS) and event-free sur-
vival (EFS) compared with single ASCT. Another strategy is to use
reduced-intensity allogeneic stem cell transplantation (RISCT) earlier in
the course of disease in chemosensitive patients. Aims. we retrospec-
tively compared the outcomes after a planned tandem ASCT or RISCT
in the patients who previously underwent ASCT. Methods. One-hun-
dred twenty-six patients who received a high dose (140 to 200 mg/m’)
of melphalan as the conditioning regimen of the first ASCT were ana-
lyzed. Ninety-six patients (median age, 50.5 years) received a second
ASCT, whereas 30 patients (median age, 46.5 years) underwent a RISCT
(related in 28 patients and unrelated in 2 patients). The median interval
between the first and second transplant was 131 days in ASCT group and
157.5 days in the RISCT group. The conditioning regimen for the tan-
dem ASCT and RISCT consisted of high-dose melphalanttotal body
irradiation (TBI) and fludarabine + melphalan or TBI, respectively. The
two groups were evenly matched with regard to other disease charac-
teristics. Results. After a median follow-up of 664 days (range, 143-2904)
from the first ASCT, the median event-free survival (EFS) and overall sur-
vival (OS) in all 126 patients were 878 days and 1838 days, respective-
ly. The median EFS in the second ASCT vs RISCT group were 844 days
(95% CI, 714-973) and 1342 days (95% CI, 813-1870), respectively
(»=0.262). The median OS in the tandem ASCT vs RISCT group were
2160 days (95% CI, 1847-2832) and 1575 days (95% CI, 1202-1947),
respectively (p=0.132). Disease-related mortality was not significantly
different between the second ASCT vs RISCT groups (73.3% vs 60.0%,
p=0.325) as well as treatment-related mortality between the 2 groups
(26.7 % vs 40%, p=0.358). On multivariate analysis, an achieving a good
response (¢ VGPR) after the induction treatment predicted a better EFS
compared to a poor response (< PR) (RR; 0.245, p=0.01). A good response
after first ASCT or the second transplant was associated with a better
EES by univariate analysis but not by multivariate analysis (RR; 0.927,
p=0.830 or RR; 0.772, p=0.453, respectively). Conclusion. In this retro-
spective analysis, ASCT followed by RISCT was not superior to the tan-
dem ASCT, either EFS or OS. Disease-related deaths were not different
between the 2 groups. Patients whose disease is sensitive to chemother-
apy and who obtain a good response after induction treatment benefit-
ed the most from this tandem transplant therapy.
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INFLUENCE OF GLUCOCORTICOID RECEPTOR POLYMORPHISM
G+647C ON EFFICACY OF VAD AND VD THERAPY IN PATIENTS
WITH MULTIPLE MYELOMA

N.V. Stepanova, A. Voitovich, V. Larionova, S. Moiseev
St.-Petersburg State Medical University, SAINT-PETERSBURG,

Russian Federation

Polymorphisms and mutations glucocorticoid receptor gene may be
associated with an altered sensitivity to glucocorticoids in patients with
lymphoid neoplasms. Efficacy of VAD therapy in dependency of poly-
morphisms G+647C glucocorticoid receptor gene (2 intron) was evalu-
ated in 38 patients with multiple myeloma II-IIl stages. Patients received
4-6 courses of VAD therapy as first line therapy. Polymorphism gluco-
corticoid receptor gene was evaluated by PCR-RFLP analysis. CC geno-
type was revealed in 12 (38%), CG genotype - in 21 (55%), GG geno-

Copenhagen, Denmark, June 12 — 15, 2008

type - in 5 (13%) patients with multiple myeloma. Distribution of these
polymorphisms in patients with multiple myeloma did not differ from
distribution in population of St-Petersburg. Efficacy of VAD therapy in
patients with multiple myeloma was dependent on glucocorticoid recep-
tor G+647C polymorphisms. Uneffectiveness of therapy (progression
disease) was revealed in 4 (19 %) patients with CG genotype, in 4 (36 %)
patients with CC genotype and in 5 (100%) ¢ GG genotype. Complete
remission (CR) was received in 5 (24%) patients with CG genotype.
None of the patients with CC and CG genotype reached CR. Not com-
plete response (near CR, partial remission, minimal response, stabiliza-
tion disease) was received in 12 (57%) patients with CG genotype, 7
(64%) patients with CC genotype and in none of the patients with GG
genotype. 13 patients with multiple myeloma after ineffective VAD ther-
apy as second line therapy received treatment by VD therapy ( velcade
(bortezomib) 1,3 mg/m” at 1, 4, 8, 11 days and dexametazone 20 mg at
1,2, 4,5, 8,9, 11,12 days every over 10 days). Patients received 8 such
courses. 6 (46%) patients reached CR, 1(8%) patient - near CR, 2 (15%)
- partial remission, 2 (15%) - stable disease, 2 (15%) - progression dis-
ease. Efficacy of velcade was not dependent on G+647C polymorphisms
of glucocorticoid receptor gene (2 intron). Preliminary results may indi-
cate that G+647C polymorphisms of glucocorticoid receptor gene influ-
ence on efficacy of VAD therapy but not influence on efficacy of thera-
py by velcade + dexametazone.
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DIAGNOSED MYELOMA: KINETICS OF
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Background. Melphalan, prednisone and lenalidomide (MPR) has
shown significant anti-myeloma activity in newly diagnosed myeloma
patients. In a phase I/II study, neutropenia and thrombocytopenia were
the most frequent adverse events while non-hematologic toxicities were
infrequent. Aims. We analyzed the kinetics and risk factors for neutrope-
nia and thrombocytopenia in newly diagnosed myeloma patients who
received MPR at the maximum tolerated dose of melphalan (0.18 mg/Kg)
and lenalidomide (10 mg/day). Efficacy end-points were also analysed.
Methods. Twenty-one patients (median age 69 years) received lenalido-
mide (10 mg/day for 21 days) plus melphalan (0.18 mg/kg for 4 days) and
prednisone (2 mg/kg for 4 days) every 4 weeks for a maximum of 9
cycles, followed by maintenance with lenalidomide alone (10 mg/day for
21 days every month). The occurrence of grade-3 neutropenia required
G-CSF administration. The occurrence of grade-4 neutropenia despite G-
CSF administration or any other grade-4 hematological toxicities
required withholding of treatment and subsequent dose reduction at the
start of the following cycle. A new cycle was allowed if the neutrophil
count was >1x109/L and platelet count >50x109/L. A delay of 2 weeks
was allowed, a delay beyond 2 weeks required dose reduction and a
delay beyond 4 weeks required therapy discontinuation. Results. Grade-
3 neutropenia was reported in 38.1% of patients, grade-4 neutropenia
in 14.2% of patients, but febrile neutropenia was 9.5%. G-CSF was
administered in 42.3% of patients. The mean neutrophil count at the
start of each MPR cycle was 2.69x10%/L (SD 1.4). The mean neutrophil
count at nadir (day 15-21) of each cycle was 1.43x10°/L (SD 1.0). The
incidence and depth of neutropenia did not increase with the number of
cycles. The mean neutrophil count during maintenance was 2.11x10°/L
(SD 1.0). Grade-3 thrombocytopenia was recorded in 14.2% of patients
and grade-4 thrombocytopenia in 9.5%; one patient required platelet
transtusion. The mean platelet count at the start of each MPR cycle was
174x10°/L (SD 68.9). The mean platelet count at nadir (day 15-21) of
each cycle was 121x10%/L (SD 56.3). Thrombocytopenia was more pro-
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nounced after the 9 MPR cycles. The mean platelet count at the end of
the 9 cycles was 109x10?/L (SD 53). The mean platelet count after 6
months of lenalidomide maintenance therapy was 158x10°/L (SD 79.2).
One patient reduced the dose of lenalidomide for severe neutropenia.
Three patients discontinued therapy for severe thrombocytopenia and
neutropenia. Grade 3-4 hematologic toxicity was more frequent in
patients with low baseline neutrophil count and in those with Bence-
Jones myeloma. More frequent grade-3/4 non-hematologic adverse
events were febrile neutropenia (9.5%), cutaneous reaction (9.5%),
thromboembolism (4.8%). After a median follow-up of 29.5 months, the
median time-to-progression was 28.5 months, the median progression-
free survival was 28.5 months and the 2-years overall survival was
90.5%. No death was reported in the first 18 months of treatment. Con-
clusions. Oral MPR is a promising first line treatment for elderly myelo-
ma patients. Hematologic adverse events were frequent but manageable
with the use of G-CSE
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A PILOT STUDY TO EXPLORE THE TOLERABILITY AND EFFICACY OF
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Background. In multiple myeloma thalidomide has been found to be
effective therapy in relapsed/refractory disease. In the early 2000s little
was known about the efficacy of thalidomide as part of first line thera-
py particularly its use as debulking therapy prior to autologous transplan-
tation. Aims. To explore the role of thalidomide in pre-transplant induc-
tion treatment in MM. Patients and methods. Between Sept 2002 and Dec
2006, 48 patients with advanced, de-novo MM were entered into a mul-
ticentre, phase 2 study of pre-transplant induction treatment after vol-
untary informed consent had been obtained. The regimen included
DTx3 (pulse dexamethasone 32 mg TDS x 5d every 3 weeks PO and
thalidomide 400 mg/d), followed by DT-PACEx2 (thalidomide 400
mg/d, dexamethasone 40 mg/d x 4 PO and cisplatin 10 mg/m’/d, dox-
orubicin 10 mg/m®/d, cyclophosphamide 400 mg/m*/day, etoposide 40
mg/m®/d as 4 day infusion administered 4 weeks apart. Stem cells were
harvested at recovery from DT-PACE. Paraprotein and BJP responses,
rate of CR, VGPR and PR according to international uniform response
criterial, OS and EFS were compared to a historical cohort of 46 unse-
lected patients for whom prognostic and survival data could be retrieved
who had been treated with VAD (same dexamethasone scheduling),
mobilised with HD cyclophosphamide + G-CSF and proceeded to HDT
and ASCT.

Table 1. Comparison of response to trial therapy and VAD+HD

Median percent Percent of subjects achieving
paraprotein/BJP present CR and VGPR after each phase
after each phase of of treatment
treatment
Therapy Para/ p CR % p CR+VGPR p
BJP %
%
DTx3 all p 12 0.031 2 0.167 44 0.078
DTx3 Tx p n=28 9 0.034 4 0.333 43 0.085
VADx3 30 11 26
DT-PACEx2 4 0.000 19 0.015 68 0.001
DT-PACEXx2 Tx 5 0.000 25 0.057 61 0.003
p n=28)
VAD x3 26 9 24
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Results. One patient withdrew himself before commencing therapy
and has been excluded from all evaluations. There was no significant dif-
ference between age and international staging score of the two groups
of patients. 32 patients completed study treatment. 11 patients were
withdrawn (9 for adverse events) and 2 died (1 sepsis, 1 haemorrhage)
during DT phase. Three patients were withdrawn after DT-PACE 1 (2
for adverse events and 1 for poor response). 29 had successful stem cell
harvests. 28 patients were transplanted after completing trial therapy:.
Table 1 shows the comparison of response to trial therapy and VAD +
HD cyclophosphamide 69 serious adverse events included 25 episodes
of infection, 3 haemorrhage, 1 pulmonary embolus, 2 deaths and 1 late
myelodysplasia. OS and EFS of the 47 evaluable patients at 3 years were
79% and 36% respectively (medians NR and 29 months). OS of the 28
patients who proceeded through all of study therapy and were trans-
planted vs the 46 historical controls were 96% vs 76 % at 3 years respec-
tively, (medians NR and 76 months, »=0.06) and EFS were 36% vs 37 %
at 3 years respectively (medians 30 months and 28 months, p=0.89).
Conclusion. 1) Thalidomide plus dexamethasone followed by DT-PACE
is associated with tolerable but not insignificant toxicity. 2) Thalido-
mide plus dexamethasone combination achieves a greater depth of
response than VAD. 8) The addition of DT-PACE improves the pre-
transplant CR and VGPR rate. 4) In spite of the improved pre-transplant
responses, no survival benefit, either OS or EFS, has been demonstrat-
ed. 5) We question the validity of pre transplant response as a surrogate
marker for outcome in patients treated with novel agents.
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Background. Effective reduction of myeloma before autologous stem
cell transplantation (ASCT) prolongs survival in multiple myeloma
patients. Recently, incorporation of novel agents resulted in improved
response rate and reduced side effect in newly diagnosed multiple
myeloma. Aims. We studied efficacy and safety of sequential VAD and
VID as induction chemotherapy. Methods. Patients are planned to
receive 2 cycles of VAD (vincristine 0.4 mg D1-4, adriamycin 9mg/m’
D1-4, dexamethasone 40 mg D1-4, 9-12 every 3 weeks), and VID
(bortezomib 1.3 mg/m’ D1, 4, 8, 11, thalidomide 100 mg daily, dexam-
ethasone 40 mg D1-4, 9-12 every 3 weeks). High dose melphalan (200
mg/m’) is used as a conditioning regimen for ASCT. Bortezomib (1.3
mg/m’) as a maintenance treatment is administered weekly x 4 times
every 6 weeks for 4 cycles after ASCT. Response was assessed by EBMT
criteria, with additional category of nCR. Adverse events were graded
by the NCI-CTCAE, Version 3.0. Results. At this interim analysis, 60
patients have been entered into the ongoing trial, and efficacy could be
assessed in 54 patients. After 2 cycles of VAD, response rate was 63%.
After VID, six patients showed further improvement with additional
CR, and an overall response was 94% with 19% CR. Especially, patients
with poor prognostic cytogenetics (n=7) all responded after VID. So
far, autologous stem cells were successfully collected in all 35 patients
with a median CD34* count of 6.5x10%kg (range, 2.17-44.7x10%kg). In



34 patients who underwent autologous stem cell transplantation, seven
patients gained additional CR. Seventeen patients completed bortezomib
maintenance, and CR rate was 65%. The median follow-up duration
was 10 months, and median time to response was 1.4 months, and medi-
an overall survival was not reached. Grade 3,4 hematologic toxicity was
more frequently observed after VAD than VID (anemia 15.8%, 4.6%,
neutropenia 7.9%, 4.2%), and incidence of grade 2,3 peripheral neu-
ropathy after VAD was lower (VAD 3.5%, VID 9.6%). There was no
thrombosis after VID. Conclusions. Sequential VAD and VID induction
therapy in newly diagnosed multiple myeloma was highly effective,
even in patients with poor prognostic cytogenetics, and did not preju-
dice stem cell collection. VID could have contributed to increased RR
and minimized side effects. An updated results will be presented at the
EHA meeting.
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LONG-TERM OUTCOMES OF AUTOLOGOUS TRANSPLANTATION IN 141
MULTIPLE MYELOMA PATIENTS: A SINGLE CENTRE EXPERIENCE

M. Krejci,' R. Hajek,* Z. Adam,* A. Krivanova,’ L. Pour,?
K. Kresova,” M. Holanek,” V. Sandecka,” M. Sahmani, J. Mayer,’
J. Vorlicek?

'IHOK University Hospital Brno and IHOK LF MU Brno, BRNO, Czech
Republic; *University Hospital Brno, BRNO, Czech Republic

Background. Autologous stem cell transplantation (ASCT) has an
important role in the treatment of multiple myeloma (MM) patients
(pts). In this report, we describe the long-term outcome of a cohort of
141 pts with newly diagnosed symptomatic MM treated with ASCT in
a single institution, median follow-up from transplant was 8.4 years
(range: 5.1-12.1). We have specifically analysed those factors that might
predict for long-term survival. Methods. A total of 141 MM pts were
transplanted in our centre between 1996 and 2002. The conditioning
regimen was high dose melphalan (200 mg/m’) in all pts. At diagnosis
of MM 75% of pts (105/141) had stage III according to Durie-Salmon,
16% (23/141) Il and 9% (13/141) I, clinical stages according to ISS were
the following: stage 1 in 58/132 pts (44%), stage 2 in 54/132 pts (41 %)
and stage 3 in 20/132 pts (15%). Types of monoclonal immunoglobulin
were as following: 61% (86/141) IgG, 21% (30/141) IgA, 14% (20/141)
light chain, 1% (2/141) IgD, 2% (4/141) non-secretory myeloma. Renal
insufficiency was presented in 11% of pts (15/141). Median age at trans-
plantation was 55 years (range: 28-69). When the symptomatic relapse
of MM after ASCT was occured, pts were treated by alone chemother-
apy (81 cases) or chemotherapy with thalidomide or bortezomib (33
cases). The next transplantation was performed at 59 pts. Results. Follow-
ing ASCT, overall response rate (ORR) was 90% (121/134), 26% of pts
(35/134) were in CR, 43% of pts (58/134) were in VGPR, 21% of pts
(28/134) in PR, only 10% of pts (13/134) had SD. Median TTP from start
of treatment was 40.7 months, median OS was 72.6 months. Nineteen
percent of pts (27/141) are alive and disease free, 23% of pts (33/141) are
alive with relapse and 57% of pts (81/141) died with median follow-up
8.4 years from ASCT. The subgroup of living pts without relapse had
ORR 100% with high CR rate: CR in 70% of pts (19/27), VGPR in 15%
of pts (4/27), PR in 15% of pts (4/27). Cytogenetic examination was per-
formed at 59% of pts without relapse (16/27), all pts had normal kary-
otype. Significant prognostic parameters for poor survival after ASCT
were: age at transplant over 60 years (p= 0.003), renal impairment with
serum creatinine over 2mg/dL (p= 0.014), clinical stage III according to
ISS (P under 0.001) and no achievement of CR after ASCT (P under
0.001). The status of disease before ASCT and type of paraprotein did
not significantly affect OS after ASCT. Type of treatment of sympto-
matic relapse was influenced OS, pts treated with next autologous trans-
plantation had significantly longer survival than others (»=0.032), as well
as pts treated with thalidomide or bortezomib in comparing pts treated
chemotherapy only (p under 0.001). Conclusion. ASCT is e%fective pro-
cedure in MM patients. The achievement CR after transplantation, no
presence of stage 3 according to ISS and treatment of posttransplant
relapse with thalidomide or bortezomib are the most significant param-
eters for long-term surviving.

Funding: this work was supported by grant IGA NR9317.
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RETROSPECTIVE COMPARISON OF BORTEZOMIB WITH
VINCRISTINE-DOXORUBICIN-DEXAMETHASONE (VAD) AS INDUCTION
TREATMENT PRIOR TO AUTOLOGOUS STEM CELL TRANSPLANTATION
FOR MULTIPLE MYELOMA

C.K. Min,' B,S. Cho,' S. Lee,' K.S. Eom,' ] W. Lee,' W.S. Min,"
C.W. Park,* C.C. Kim'

'St. Mary's Hospital, The Catholic University of Korea, SEOUL, South-Korea;
‘Kangnam St. Mary's Hospital, The Catholic University of Korea, SEOUL,
South-Korea

Background. High-dose therapy followed by autologous stem cell trans-
plantation (ASCT) is the standard treatment option for the treatment of
younger patients with multiple myeloma (MM). Patients achieving high-
quality responses, as reflected by CR (complete response) and VGPR
(very good partial response) after transplant benefit from ASCT. Induc-
tion pre-transplantation treatment with vincristine, doxorubicin, and
dexamethasone (VAD) is currently being replaced by new targeted
agents with high antimyeloma activity. The use of this novel agent may
increase the CR/VGER rate before ASCT, which may improve post-
transplantation response and survival. Patients and methods. We performed
a retrospective analysis of 72 patients with MM who consecutively
received bortezomib-containing regimens (n=30) or VAD (n=42) before
collection of peripheral blood stem cells and ASCT. The median age was
53 (34-65) years and 38 (52.8%) were male. The 2 groups were compa-
rable with respect to the major presenting variables known to potential-
ly affect clinical outcome. Patients with untreated (n=16) or previously
treated MM (n=14) received bortezomib alone or in combination with
the other chemotherapeutic agents. In 42 patients, vincristine and dox-
orubicin (by continuous infusion at the doses of 0.4 mg/d and 9 mg/m’/d,
respectively, on days 1 to 4) in combination with dexamethasone were
administered every month. Results. Objective response (OR, at least PR)
prior to ASCT was documented in 27 patients (90%) of 30 who were
treated with bortezomib-containing regimens. Among 14 previously
treated patients, 7 patients had received only one prior treatment before
bortezomib and 7 patients as the third line or more. The correspondin,
figure among patients who received VAD was 33 (78.6 %) of 42. The dif-
ference between the 2 groups was not significant (p=.2) However, the
high-quality response rate with VGPR or more in the bortezomib group
was significantly higher compared to the VAD group (66.7 % vs 35.7 %,
respectively, p=.01). The difference between the 2 groups did not reach
the level of statistical significance with respect to the response after
ASCT (p=.122). After ASCT, all patients had a successful engraftment.
There was no significant difference between the 2 groups with respect
to the median number of CD34+ cells collected, the median time until
neutrophil and platelet regeneration. The severe (grade 3 or more) toxi-
city of VAD was hematologic, particularly granulocytopenia, and infec-
tion; bortezomib-related toxicities were thromobocytopenia and periph-
eral neuropathy. One patient of the bortezomib group died from severe
mucositis and gastrointestinal bleeding 41 days after ASCT; 1 of the
VAD group died of penumocytis carinii pneumonia 101 days after ASCT.
Conclusion. Results of this retrospective comparison of bortezomib-con-
taining regimens with VAD regimen as induction treatment prior to
ASCT for MM provided demonstration of the superiority of bortezomib
therapy in terms of achievement of high-quality response. PBSC collec-
tion and engraftment following ASCT were not affected by bortezomib
treatment. Bortezomib may be considered an effective therapy com-
pared to the VAD regimen as front-line therapy for MM patients who
are candidates for subsequent ASCT.
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VTD (VELCADE, THALIDOMIDE, DEXAMETHASON) REPRESENTS AN
ACTIVE INDUCTION REGIMEN FOR PATIENTS WITH MULTIPLE
MYELOMA

W. Drach,' V. Odelga,’ J. Ackermann,” V. Sagaster,” H. Kaufmann,’
N. Worel,> W. Rabitsch,* P. Kalhs,* C. Zielinski’

'Medical University of Vienna, VIENNA, Austria; *Medical University of
Vienna, Dept. of Medicine I, VIENNA, Austria; *Medical University of
Vienna, Dept. of Blood Group Serology & Transfusion Med, VIENNA,
Austria; *Medical University of Vienna, Bone Marrow Transplant Unit,
VIENNA, Austria

Background. VTD was reported to be an active salvage regimen in
patients with relapsed/refractory multiple myeloma (IMM). Since initial
results with VID as frontline therapy were also promising, we used
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VTD as induction treatment prior to autologous stem cell transplanta-
tion in MM patients (pts), particularly in patients with poor prognostic
features and/or high tumor burden. Methods. Bortezomib (Velcade) was
administered at 1.3 mg/m’ on days 1, 4, 8, and 11; thalidomide was giv-
en at a daily dose of 100 mg; dexamethasone (20 mg orally) was given
ondays1,2,4,5,8,9,11, and 12. Four to six cycles were scheduled every
3 weeks. Concomitant treatment included prophylaxis against deep vein
thrombosis (low dose aspirin, 100 mg daily) and herpes zoster reactiva-
tion. Results. We here report our experience with 12 pts (7 males, 5
females; median age 50 years, range, 36 - 67 years) with newly diag-
nosed MM (3 pts had failed prior VAD or thal/dex) treated with VID.
Pts had a high tumor mass at presentation (for example, pt 1: Bence-
Jones kappa MM with 95% plasma cell infiltration, serum free-kappa
light-chains 4000 mg/l; pt 2: IgG-kappa MM with serum IgG > 9000
mg/dL, bulky plasmacytomas in the iliac bones; pt 3: [gA-lambda MM
with 70% plasma cells in the bone marrow, IgA 4500 mg/dL, plasma-
cytoma in the os sacrum > 10 cm in diameter) and/or cytogenetic abnor-
malities associated with high-risk disease (deletion of chromosome 13¢
in 5 pts; amplification of 121 (CKS1B) in 4 pts; translocation t(4;14) in
1 pt). VID resulted in a rapid response already after 1 cycle in 10 of the
12 pts (83%), 7 pts (58%) achieved a complete response (CR)/near CR,
and 3 pts had a partial response (including one very good partial
response). Only one pt experienced disease progression. Rapid tumor
mass reduction was not associated with signs of tumor lysis, and two
pts had a significant improvement in renal function (reversal from dial-
ysis in one pt; serum creatinine down from 2.4 to 1.3 mg/dL). 5 pts have
already completed G-CSF primed peripheral stem cell collection (2.4 -
7.9 CD34+ cells/kg body weight) and high-dose melphalan (MEL200)
plus autologous stem cell transplantation (all 4 evaluable pts achieved a
CR after completion of high-dose therapy). Toxicity of VID was mild
(Grade 1-2 gastrointestinal side effects and peripheral neuropathy; one
episode of deep vein thrombosis). Updated results will be presented at
the meeting. Conclusions Induction treatment with VID results in rapid
tumor mass reduction and a high remission rate (83%) in MM pts even
with poor prognostic features. Stem cell collection was not compro-
mised after VID suggesting that VID is an effective and safe induction
treatment prior to autologous transplantation in MM.
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VTD INDUCTION CHEMOTHERAPY FOLLOWED BY MPT MAINTENANCE
AS A FIRST LINE TREATMENT FOR THE PATIENTS WITH MULTIPLE
MYELOMA WHO ARE NON-TRANSPLANT CANDIDATES

H.S. Eom,' YK. Kim,” ].S. Chung,’ KH. Kim,* H]J. Kim,” ].Y. Jin°
Y.R. Do,” S.J. Oh,® H.Y. Kim,” C.W. Suh,” C.M. Seong,” C.S. Kim,"
D.S. Lee,” J.H. Lee®

'National Cancer Center, GOYANG-SI, GYEONGGI-DO; *Hematology-
Oncology Clinic, Chonnam National University Hwasun Hospital, JEOL-
LANAM-DO; *Hemato-Oncology, Pusan National University Hospital,
BUSAN; ‘Hematology and Oncology, Samsung Medical Center, SEOUL;
*Hemato-Oncology, Hallym University Sacred Heart Hospital, GYEONGGI-
DO; *“Hemato-Oncology, Holy Family Hospital, GYEONGGI-DO; "Hemato-
Oncology, Keimyung University Dongsan Medical Center, DAEGU; “Hema-
10-Oncology, Kangbuk Samsung Hospital, SEOUL; *Cancer Center, Asan
Medical Center, SEOUL; °Hemato-Oncology, Ewha Woman's University Fos-
pital, SEOUL; ""Hemato-Oncology, Inha University Hospital, INCHEON;
“Laboratory Medicine, Seoul National University Hospital, SEOUL; “Hema-
10-Oncology, Gachon University Gil Hospital, INCHEON, South-Korea

Background. Bortezomib, thalidomide, dexamethasone (VID) and
melphalan, prednisone, thalidomide (MPT) chemotherapies have been
known to be active regimens in patients (pts) with multiple myeloma
(MM). Aims. The objective of this study is to examine response and tox-
icities and to estimate survival of pts with VID followed by MPT, who
are non-transplant candidates with previously untreated MM. Methods.
Total of 34 pts were enrolled and informed consent was obtained from
March, 2006 through February, 2008 and this study is still ongoing. 14
pts were men and 20 pts were women. The median age was 67 years
(range, 61-75 years) and median follow up was 10 months (range, 1-21
months). Pts received bortezomib 1.3 mg/m’ on days 1, 4, 8, 11, thalido-
mide 100 mg daily, dexamethasone 40 mg on days 1-4 every 3 weeks
for a maximum of 6 cycles of treatment, and thereafter melphalan 4
mg/m’ on days 1-7, prednisone 40 mg/m’ on days 1-7, thalidomide 100
mg daily every 4 weeks for a maximum of 12 cycles. Results. In 28 pts
who completed at least first two cycles of VID, 96% of them showed
responses 18% CR, 4% nCR, 11% VGPR, 64% PR, 3% SD. 24 pts com-
pleted 4 cycles of VID and all of them showed 100% response rates
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42% CR, 17% nCR, 33% VGPR, 8% PR. 20 out of 21 who completed
6 cycles of VID showed 95% responses 57% CR, 10% nCR, 19%
VGPR, 10% PR. Also 12 pts who completed 4 cycles of MPT showed
83% responses 76% CR, 8% nCR, 8% VGPR, 8% PR. Among them, 4
pts who had nCR and VGPR at VID obtained CR. This indicates MPT
further improved response rate after VID. One and half year PES and
OS were 65% and 73%, respectively. 15 pts (44%) stopped protocol
therapy because of consent withdrawal (2 pts), death (7 pts), disease
progression (2 pts) and severe adverse reaction (4 pts). The causes of
death were infection-related in 5 pts who had been in remission. Oth-
er 2 pts were unknown etiology. Although peripheral neuropathy affect-
ed 88% of pts, only 12% of the pts were grade 3. The most common
side effects of the chemotherapies greater than grade 3 were pneumo-
nia (27 %), herpes zoster (2%), asthenia (6%), diarrhea (9%), nausea
(8%), thrombocytopenia (15%), neutropenia (15%) and anemia (12%).
Conclusions. As first-line therapy, VID followed by MPT showed high
response rates and manageable toxicities for nontransplant candidates.
Although high dropout rate was observed due to complications such as
infection and neuropathies, treatment was well tolerated in the major-
ity of the patients. *Protocol Number: ClinTrials.gov. NCT00320476
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THADD REGIMEN IS FEASIBLE AND EFFECTIVE IN AN UNSELECTED
MULTIPLE MYELOMA POPULATION AGED 75 OR MORE YEARS

M. Offidani,' L. Corvatta,’ C. Polloni,” M.-N. Piersantelli,’
S. Gentili,’ P. Galieni,* M. Catarini,” A. Mele,” M. Brunori,
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Background. Although more than 20% of multiple myeloma (MM)
patients aged over 75 years, no specific treatment can be considered the
golden standard for this population. However, recent data have shown
that the MPT combination is able to improve the outcome of very eld-
erly patients with newly diagnosed MM. Aims. We conducted a retro-
spective study to assess the efficacy and toxicity profile with ThaDD
combination for very elderly MM patients. Methods. Unselected patients
75 or more years old received thalidomide 100 mg continuously, pegy-
lated liposomal doxorubicin 40 mg/m’ on day 1 every 28 days, dexam-
ethasone 40 mg on days 1-4 and 9-12. They also were given prophylax-
is with warfarin 1.25 mg day and ciprofloxacin 250 mg twice daily. Forty
patients with MM (27 newly diagnosed and 13 advanced) were consid-
ered for this analysis. Median age was 77 years (range 75-91), 30 patients
(85%) had ISS equal or higher 2, 13 (33%) PS (ECOG) > 2 and 10 (25%)
had renal failure. Unfavourable cytogenetics was present in 34% of
patients with a valuable test. Results. Overall, 31 patients (77.5%)
obtained at least PR. Four patients achieved a CR (10%), 13 VGPR
(32.5%), 14 PR (35%). Moreover, 3 patients obtained a MR, 4 progressed
and 2 died early. Of note, patients with newly diagnosed MM achieved
a higher quality of response if compared with advanced disease (2VGPR
52% vs 23%). With a median follow up of 24 months, median TTP was
19 months for newly diagnosed and 17 months for advanced MM
patients, PFS was 17 and 13 months for de novo and advanced MM,
respectively. Median OS was not reached in newly diagnosed MM
patients (75% at 2 years) and 19 months in relapsed/refractory ones.
Three patients (10%) stopped treatment due to toxicity (one pulmonary
embolism, one cardiotoxicity and one liver toxicity). Thalidomide was
withdrawal in 6 patients (15%), mainly due to thromboembolic events.
Non hematologic side effects included ¢ grade 2 peripheral neuropathy
(12.5%), grade 3 constipation (7.5%) and DVT (20%, one pulmonary
embolism). Regarding hematologic toxicity, grade 3-4 thrombocytope-
nia was reported in 5% of patients and grade 3-4 neutropenia in 12.5%
of patients. Grade 3-4 infections occurred in 4 (10%) of patients with-
out related deaths. Compared with younger patients included in the
same ThaDD protocol, no significant differences in terms of compli-
ance, non hematologic and hematologic toxicities were observed. Con-
clusions. Our study shows that ThaDD regimen is a suitable therapeutic
option also in very elderly MM patients.
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SEQUENTIAL THERAPY WITH VAD, BORTEZOMIB AND
CYCLOPHOSPHAMIDE AS INDUCTION THERAPY FOR MULTIPLE
MYELOMA: A SEQUENTIAL PHARMACOLOGIC COMBINATION TO
ACHIEVE COMPLETE REMISSIONS BEFORE STEM CELL
TRANSPLANTATION
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Background. Multiple Myeloma (MM) remains an incurable disease
despite intensive therapy such as high-dose melphalan and autologous
stem cell transplantation (ASCT), that remains ,however, the gold stan-
dard therapy for patients (pt) without allogeneic donor. In multivariate
analysis achieving complete remission (CR) before ASCT is a significant
independent variable for Overall Survival and Time to Progression. Ais.
Following this assertion, in a preliminary and feasibility study, we tried
to obtain the best response as soon as possible by the induction thera-
py with a combinated and sequential therapy with VAD, Bortezomib
and Cyclophosphamide. In fact using VAD or Bortezomib based regimen
alone we obtained Complete Remision (CR/nCR) in 15% and 35%
respectively; instead in our opinion their sequential use could permit a
better tumor mass reduction and the exploitation of synergic role of
Bortezomib in front of chemotherapy. Material and methods. From Sep-
tember 06 to December 07 we enrolled 7 pts with untreated MM; medi-
an age was 44 years (34 - 66 ), M/F was 2/5; the M-protein type was IgG
in 3 pts, IgA in 4 pts.; the stage was IIA, IIIA and Il B in 2, 4 and 1 pts
.respectively; all pts showed bone marrow plasmocitosys >50% and 5/7
pts showed extensive bone disease. Cytogenetic data were unfavourable
in 3/7 pts. Patients underwent to VAD regimen (Vincristine 2 mg and
Adriamicine 40 mg/m’ on day 1 and dexametasone 40 mg day 1-4) for
2 cycles (day 1-21); 15 days after last therapy, pts started bortezomib reg-
imen (1.3 mg/m’ on day 1,4,8,11) for 3 cycles and 15 days after last dose
pts received Cyclophosphamide 4 g/m’ and G-CSF for stem cell harvest-
ing. Results. All patients achieved the partial remission after VAD scheme,
while CR was achieved in 6/7 patients post Bortezomib. After
Cyclophosphamide six patients were in CR and one was in near CR . All
pts mobilized stem cells and they reached target of CD34+ (10x106/kg)
with one and two apheresis in 5 and 2 patients respectively . Toxicity was
low and mainly consisted of neutropenia (WHO grade I-1lin 15 % of pts)
and mild peripheral neuropathy (WHO grade I in 20% of pts). Conclu-
sion. Since our experience was a preliminary and feasibility study, we
think that the sequential therapy with combination of VAD, Bortezomib
and Cyclophosphamide could be highly effective as up-front therapy in
patients with MM; moreover it is associated with low toxicity and
results in an excellent stem cell harvesting.
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PROMISING THERAPY RESPONSE IN MULTIPLE MYELOMA PATIENTS
TREATED WITH INDUCTION CHEMOTHERAPY CONSISTING OF
BORTEZOMIB, DOXORUBICIN AND DEXAMETHASONE FOLLOWED BY
AUTOLOGOUS STEM CELL TRANSPLANTATION

W. Zinke-Cerwenka," T. Stojakovic,” H. Sill," E. Eibl,' W. Linkesch'

'Division of Hematology, GRAZ; *Clinical Institute of Medical and Chemical
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Background. Induction chemotherapy followed by high dose melpha-
lane and autologous stem cell transplantation (ASCT) is considered the
standard treatment for patients with multiple myeloma. Incorporation
of new agents like the proteasome inhibitor bortezomib (PS-341) in com-
bination with doxorubicin and dexamethasone (PAD) increases response
rates in induction therapy significantly and may also contribute to
improved results after autologous transplantation. Methods. After 4 cycles
of PAD stem cell mobilisation was performed successfully in 24 patients
with newly diagnosed multiple myeloma. All patients but one qualified
for ASCT by achieving at least SD. Another patient discontinued thera-
py before ASCT. Until now, 22/24 patients underwent ASCT after con-
ditioning with melphalane 200mg/m’. The pre-transplantation remis-
sion status (EBMT criteria) of these patients was: 2 CR, 8 nCR, 10 PR and
2 SD. Evaluation of treatment response was performed 3 months after
ASCT. Maintenance therapy after transplantation with thalidomide was
determined for all patients who achieved only SD or PR before ASCT.
Results. Twenty-one patients could be evaluated; one did not reach the
first evaluation point yet. According to EBMT criteria, 3 patients
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achieved CR, 12 nCR and 3 PR. One patient died of pneumonia and two
patients showed progressive disease. The median follow-up after ASCT
is 9 months (range: 3-25). Conclusions. These preliminary data show that
improved response rates after PAD induction may translate into
improved CR/nCR rates after single ASCT.
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A COMPARISON OF TWO CONDITIONING REGIMENS FOR MULTIPLE
MYEOLOMA. A SINGLE CENTER EXPERIENCE
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Background. Different conditioning regimens have been used in myelo-
ma patients treated with autologus stem cell transplantation (ASCT),
but none has shown a clear advantage over any other. Aims. To assess
differences in efficacy and toxicity of two conditioning regimens for
multiple myeloma. Methods. 36 consecutive myeloma patients
(male/female = 19/17; age: median = 54 years, range=33-67) transplant-
ed at our institution between April-96 and June-05 were analyzed. Thir-
ty two patients received the alternating chemotherapeutic regimen
VBMCP/VBAD as induction treatment, and the remaining 4 received
VAD. All patients were transplanted as front line therapy, immediately
after being administered chemotherapy. 21 received melfalan 200mg/m’
divided in 2 consecutive days (IMEL200) and 15 patients received busul-
fan 12 mg/kg divided in four consecutive days plus melfalan 140 mg/m’
on the fifth day (BUMEL). Results. There were no differences between
the 2 groups in patient characteristics both at diagnosis or at transplant.
The number of CD34 cells infused (x10%kg) in each conditioning group
was statistically similar: median (range), BUMEL 2.5 (1.6-4.3), MEL 200
2.35 (1.8-7.8) (p=0.25). After ASCT, granulocyte and platelet recovery
were similar for both groups. Time to platelet recovery (20x107/L) was
11 days in both groups and time to reach 50x10°/L/L was 14 days in
BUMEL and 15 days in MEL200 (p=0.11). Median hospital stay was 14
days in both groups (p=0.16). No patient died in the first 100 days post-
ASCT. Both regimens yielded a similar response in reference to pre-
ASCT myeloma status. The 5-year overall survival was 66.7 % in BUMEL
and 53% in MEL200 (p=0.66). The 5-year event-free survival was 66%
in BUMEL and 26% in MEL200 (See Graph). After a median follow-up
of 50 months, the median event-free survival was not yet reached in
BUMEL, whereas it was 33 months in MEL200. These differences in
event-free survival were close to statistical significance (v=0.08). No dif-
ferences in the type or severity of toxicities were noted. A case of mild
veno-oclusive liver disease occured in BUMEL. Conclusions. Our data
show a trend towards a better anti-myeloma effect for the BUMEL con-
ditioning regimen Vs MEL200 that might reach statistical significance
with a larger number of patients. There appears to be no clear-cut dif-
ferences in toxicity. Further study is warranted to confirm these data.
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EFFECT OF AZACITIDINE (AZA) vs LOW-DOSE ARA-C (LDAC) ON OVER-
ALL SURVIVAL (0S), HEMATOLOGIC RESPONSE, TRANSFUSION INDE-
PENDENCE, AND SAFETY IN PATIENTS (PTS) WITH HIGHER-RISK
MYELODYSPLASTIC SYNDROMES (MDS)
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Background. LDAC is often used to treat MDS although no survival
advantage has been established, and pts must be monitored carefully for
myelosuppression (UK MDS Guidelines Group, Br ] Haematol
2003;120:187). The large randomized phase III trial (AZA-001) con-
firmed AZA as the first MDS treatment to significantly prolong OS in
higher-risk MDS pts compared with 3 conventional care regimens
(CCR), including LDAC (Fenaux, Blood 2007;110:Abstract 817). Aims. To
assess OS, hematologic response, transfusion independence, and safety
in a subgroup analysis comparing pts receiving AZA vs LDAC. Methods.
Higher-risk MDS pts (FAB: RAEB, RAEB-T, CMML; IPSS: Int-2, High)
were enrolled. Before randomization, investigators selected 1 of 3 CCR
(best supportive care, LDAC [20 mg/m’/d x 14d every 28 days for ¢4
cycles], or intensive chemotherapy) for all pts. Then, if randomized to
AZA, pts received AZA (75 mg/m?/d SC x 7d every 28 days for ¢6 cycles)
regardless of investigator selection; if randomized to CCR, pts received
their investigator-selected treatment. All regimens were continued until
study end, relapse, progression, unacceptable toxicity, or AML transfor-
mation. For this subgroup analysis, OS, hematologic response IWG
2000), and transfusion independence (256 days) were compared between
the AZA and LDAC groups This was an intent-to-treat analysis based
on all randomized pts using Cox proportional hazard modeling strati-
fied by IPSS and FAB subtypes, adjusting for baseline ECOG, RBC trans-
fusions, FAB subtype, presence of -7/del(7q), LDH, and hemoglobin.
Median OS was analyzed using Kaplan-Meier methods. Treatment by
investigator-selection interaction was included in the model. Erythro-
poiesis-stimulating agents were not allowed. All pts gave informed con-
sent.
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Figure 1.

Results. There were 94 pts selected by investigators to receive LDAC.
Per randomization, 45 received AZA and 49 LDAC. Baseline character-
istics were similar between the AZA and LDAC groups, respectively,
e.g., median age: 69 years (42-82) vs 71 years (56-85); cytogenetics: inter-
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mediate (16% vs 25%), poor (29% vs 16%); IPSS: High (42% vs 43%);
FAB classification: RAEB (60% vs 51%), RAEB-T (33% vs 39%). AZA
was administered for a median of 9.0 (1-39) cycles, LDAC for 4.5 (1-15)
cycles. More early discontinuations due to withdrawal of consent,
adverse events, or progression were observed in the LDAC group (67 %)
vs the AZA group (39%). Median OS was 24.4 months (95% CI: 12.0-
34.7) vs 15.3 months (95% CI: 13.9-18.8) in the AZA and LDAC groups,
respectively (hazard ratio: 0.38 (95%CI: 0.21-068, p=0.001, Figure 1).
The OS advantage with AZA vs LDAC, respectively, was supported by
CR+PR rates (31% vs 12%, p=0.042), HI rates (major+minor: 53% vs
25%, p=0.006), and transfusion independence in baseline-dependent pts
(45% vs 18%, p=0.011). Higher rates of grade 3-4 anemia were seen in
the LDAC group (14%) vs the AZA group (7 %). Rates of thrombocy-
topenia were similar. Deaths during study were higher in the LDAC
group vs the AZA group: 59% vs 45 %, respectively. Summary/conclusions.
AZA significantly prolongs OS with a 62% reduced risk of death vs
LDAC. The OS advantage with AZA was supported by significant
improvements in hematologic response and improvement, and transfu-
sion independence. AZA should be considered first-line therapy com-
pared with LDAC in higher-risk pts with MDS.
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A PHASE Il STUDY OF OUTPATIENT ADMINISTRATION OF DECITABINE
FOR 5 DAYS EVERY 4 WEEKS TO ADULTS WITH MYELODYSPLASTIC
SYNDROMES (MDS)
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Background. Decitabine, a DNA-targeted hypomethylating agent, is
FDA-approved for treatment of patients with all FAB subtypes of MDS.
An overall improvement rate of 30% in MDS patients (complete
responses [CR] + partial responses [PR] + hematologic improvements
[HI]) was reported with the approved dosing regimen of 15 mg/m’ intra-
venously over 3 hours every 8 hours for 3 days, repeating every 6 weeks.
An off-label regimen, in which decitabine is administered 20 mg/m’ [V
over 1 hour once daily for 5 consecutive days repeating every 4 weeks,
permits the use of decitabine as outpatient therapy. The 5-day regimen
showed promising efficacy in an initial trial (Blood. 2007;109:52), with
39% CR using the International Working Group [IWG] 2006 criteria.
Aims. This multicenter, open-label, single-arm study evaluated the effi-
cacy and safety of the 5-day decitabine dosing regimen in patients with
all FAB subtypes of MDS. Methods. Eligible patients were enrolled at 28
sites in the USA and Canada. Inclusion criteria were ¢18 years of age,
de novo or secondary MDS (including CMML with white count
<12,000/mL), and International Prognostic Scoring System (IPSS) score
=0.5. All patients received decitabine 20 mg/m’ IV over 1 hour x 5 days,
with cycles repeated every 4 weeks. The primary endpoint was overall
response, assessed by both the IWG 2000 criteria (available at the time
of study initiation and used to aid comparison with the approved 3-day
dosing regimen), and with updated IWG 2006 criteria. Results. Ninety-
nine patients enrolled: median age 72 years, 72% male, 89% de novo
MDS, median time from diagnosis 22 weeks, and 27 % with prior ther-
apy for MDS. FAB classification was: RA, 20%; RARS, 17%; RAEB,
45%; RAEB-T, 6%; and CMML, 11%. This report includes data through
15 months after enrollment of the last patient. Patients received a medi-
an of 5 cycles of decitabine (range 1-20), with 38% of patients receiving
¢8 cycles. All 5 doses of decitabine were administered during 98% of
cycles. Overall improvement rate in the intent-to-treat population was
43% by the IWG 2000 criteria (CR+PR+HI). Using the IWG 2006 crite-
ria, the improvement rate was 51% overall (17% CR, 15% mCR and
18% HI). Median time to improvement (IWG 2006 criteria) was 1.7
months and 82% of patients that improved did so by Cycle 2. Median
survival was 19.6 months and the 1-year survival rate was 66%. The
most frequently observed grade 3 or higher adverse events attributed to
the study drug were neutropenia (31%), thrombocytopenia (18%),
febrile neutropenia (14 %), anemia (12 %), pneumonia (11%), and fatigue
(5%). Summary and Conclusions. Administration of decitabine on the alter-
native 5-day dosing schedule in the outpatient setting demonstrated
prompt clinical activity with a manageable toxicity profile, suggesting
that both the approved 3-day regimen and this alternative 5-day regimen
provide meaningful clinical benefit to patients with MDS.
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WELL-DIFFERENTIATED SYSTEMIC MASTOCYTOSIS (WDSM):
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Background. Mastocytosis are a heterogeneous group of disorders char-
acterized by an abnormal expansion and accumulation of mast cells
(MC) in one or more tissues. In 2001, the World Health Organization
(WHO) proposed a combination of major and one minor criteria, or at
least three minor criteria, for the diagnosis of systemic mastocytosis
(SM). Major criteria was defined as presence of dense infiltrates of >15
MC in bone marrow (BM) and/or other extracutaneous organs. Minor
criteria include, 1) dense infiltrates with >25% of MC showing abnor-
mal morphology; 2) presence of KIT mutation at codon 816; 3) aberrant
expression of CD2 and/or CD25 in BM MC; and 4) serum total tryptase
>20ng/mL. However, a variable percentage of patients that present SM
clinical-biological symptoms do not fulfill the SM WHO criteria. In 2004,
a case of a novel form of mastocytosis-Well Differentiated Systemic
Mastocytosis (WDSM)-was described; but so far the clinical-biological
features of this type of SM have not been established. Aims. We propose
to define the clinical-biological characteristics and the diagnostic crite-
ria of this new subtype of SM. Methods. The study was performed at the
reference centers of the Spanish Network on Mastocytosis (REMA) in a
series of 14 selected patients (3M/11F) that could be included in the
WDSM subtype. In addition, data from 3 patients were referred from the
University of Michigan. Results. Only 9 patients fulfilled the WHO cri-
teria for SM. 16 patients fulfilled the major criteria, but none showed
>25% of MC with abnormal morphology. Typical KIT mutation
(D816V) was found only in one patient, but 3 patients displayed other
KIT mutation (I817V, N819Y and F522C). No aberrant CD2 and/or CD25
expression was found in BM MC, except for a case that displayed a dim
CD2 expression in all MC and other 3 patients presenting weak CD25
expression restricted to a MC sub-population. High serum tryptase lev-
els were persistently detected only in 5 patients. Apart from the WHO
criteria, all patients showed typical skin lesions and hypergranulated
MC. MC clonality was demonstrated by HUMARA test in all 7 female
patients analyzed. Comparison of clinical characteristics observed in
WDSM patients with those from 132 patients diagnosed with Indolent
Systemic Mastocytosis (ISM), showed an earlier -pediatric- onset in
WDSM patients (median 5 years old vs 29 years old in ISM). Interesting-
ly, WDSM group showed neither anaphylactic episodes nor neuropsy-
chiatry symptoms, whereas in ISM their frequency was 46% and 26 %,
respectively. Higher BM MC load was found in WDSM (median 0.11%)
vs ISM (median 0.06%), while serum tryptase levels were lower in
WDSM (median 12 ng/mL vs 29 ng/mL). Conclusions. WDSM is a sub-
type of mastocytosis with pediatric onset that typically shows mature
large hypergranulate BM MC, absence of D816V KIT mutation, absence
or dim expression of CD2 and/or CD25, and low serum tryptase levels.
Despite presenting systemic involvement (BM and skin affectation),
WDSM patients were not well classified using the actual SM diagnostic
criteria (WHO criteria).
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5-AZA-2'-DEOXYCYTIDINE CAN INDUCE DIFFERENTIATION OF CLONAL
ABNORMAL PROGENITOR CELLS FROM PATIENTS WITH
MYELODYSPLASTIC SYNDROMES WITHOUT INDUCTION OF
APOPTOSIS
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Background. The methyltransferase-inhibitors 5-azacytidine (AZA) and
5-aza-2’-deoxycytidine (DAC) are changing the treatment of high-risk
myelodysplastic syndromes (MDS). To date, two major mechanisms of
action have been postulated. One mechanism is selective induction of
apoptosis in the abnormal progenitor cells allowing outgrowth of rem-
nant normal progenitors. Alternatively, treatment with methyltrans-
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ferase-inhibitors could (re-)induce differentiation of abnormal progeni-
tors as they have been shown to do in leukemic cell lines. Aims. This
study was designed to evaluate the in vitro effects of DAC and AZA on
purified CD34" cells from patients with MDS and AML. We evaluated
the effects of these drugs on (1) the viability and (2) the clonogenic capac-
ity of CD34" cells. (3) In progenitor cells showing increased proliferation
after treatment with DAC or AZA we determined their clonal origin.
Methods. Bone marrow CD34* cells from 17 patients (11 MDS, 6 AML)
and 11 healthy controls were purified using MACS columns and subject-
ed to different concentrations of DAC (0.5 and 1.0 pM) and AZA (2.5 pM
and 5 pM). After 24h, 48h and 72h, the cells were harvested and assessed
for viability with trypane blue staining. Subsequently, equal numbers of
living cells were cultured in standard clonogenic assays for 14 days. Sin-
gle hematopoietic colonies were plucked from the methylcellulose medi-
um to be evaluated with FISH. Results. (1) Incubation with DAC did not
significantly influence the viability of primary bone marrow CD34+ cells
from healthy controls. Similar results were found in progenitor cells from
MDS patients. In contrast, we noted more apoptotic CD34+ cells from
AML patients in the presence of DAC. The concentrations of AZA in this
study lead to an increase in cell death in donors as well as in patients.
(2) DAC did not significantly influence the number of colonies produced
by normal CD34+ cells. In contrast, the concentrations of AZA we used
lead to reduced number of colonies and especially the number of BFU-
E. The number of colonies in cultures from AML-derived CD34" cells
was low and was not significantly altered by previous culture with AZA
or DAC. Only in 1 patients with RARS pre-culture of the CD34" cells for
72h with DAC resulted in a higher number of mature colonies and this
was observed with 2 different concentrations of DAC. (3) This patient
with RARS was known with the cytogenetic abnormality 45, X, -Y,
DEL(1)(P12P33) (2 of 10 metaphases, others being 46,XY). We random-
ly picked 10 colonies from the 3 conditions (0, 0.5 pM and 1.0 pM DAC)
and analyzed these colonies with FISH. All colonies were found to be
derived from the abnormal clone. Summary/conclusions. Methyltrans-
ferase-inhibitors are increasingly used in the treatment of high-risk MDS.
Our in vitro study suggests that differentiation-induction of abnormal
progenitor cells rather than selective induction of apoptosis of these cells
is responsible for their effect in MDS.
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IRON CHELATION THERAPY WITH DEFERASIROX (ICL670) REDUCES
SERUM FERRITIN (SF) AND LABILE PLASMA IRON (LPI) IN PATIENTS
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Background. Transfusion-dependent patients with MDS may benefit
from iron chelation therapy to prevent the morbidity and mortality asso-
ciated with iron overload. The once-daily oral agent, deferasirox, has
demonstrated efficacy and tolerability in patients with MDS. Here we
report 12-month data from the US03 trial in patients with MDS treated
with deferasirox. Aims. To evaluate the long-term efficacy and safety of
deferasirox in patients with lower-risk MDS in study US03, an ongoing,
Phase II, open-label, 3-year trial. Methods. Patients enrolled had Low- or
Int-1 IPSS risk MDS, transfusional iron overload (SF 21000 ug/L and >20
units RBC transfusions), and serum creatinine (SCr) 2-fold the upper lim-
it of normal (ULN). Deferasirox was initially dosed at 20 mg/kg/day,
and could be increased to 40 mg/kg/day based on tolerability and
response. SF was monitored monthly; LPI, the reactive species of non-
transferrin-bound iron, was assessed quarterly. Baseline results. In 173
patients (102 men, 71 women) with a mean age of 70 years (range 21-
90), IPSS risk groups were Low (46 patients; 27 %), Int-1 (123; 71%) and
other (four; 2%). Baseline parameters were: SF 3398 pg/L (863-36,280);
LPT 0.4 pmol/L (0.0-3.6); mean lifetime transfusions prior to study 63;
years of prior transfusions 3.5 (0-34). MDS therapy at study entry includ-
ed: chemotherapy 22 patients; growth factors 46. Estimated creatinine
clearance: normal (>80 mL/min) 77 patients; mild impairment (51-80
ml/min) 68; moderate impairment (30-50 mL/min) 25; severe impair-
ment (<30 mL/min) two. Forty percent of patients had elevated LPI (=0.5
pmol/L). Efficacy: Fifty-three patients have reached the 12-month treat-
ment milestone in this ongoing trial. Over 12 months, the mean dose was
21 mg/kg/day and mean transfusion rate was 4.1 units/month. Mean
SE+SD (pg/L) values were: baseline 3398+3088; 3 months 3065+1743; 6
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months 2775+1355; 9 months 2759+1562; 12 months 2603+1336 (Fig-
ure 1). Sustained suppression of mean LPI to the normal range was
achieved after 3 months’ treatment (Figure 1).
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Figure 1.

Safety. Of 165 patients, 10 (6%) discontinued secondary to suspected
adverse events (AEs), and seven (4%) serious AEs. There were 11 deaths
(7 %), all unrelated to deferasirox. Of 140 patients with normal baseline
SCr, 35 (25%) increased >ULN (2.2 mg/dL max SCr). SCr increased
>33% above baseline in 11 patients (8%) with abnormal SCr at baseline.
Thrombocytopenia developed in 22 patients (13%) and neutropenia
occurred in 52 (32%). Development of cytopenia was consistent with
hematologic progression of MDS. Summary and Conclusions. Twelve
months’ treatment with deferasirox in these patients with MDS and
elevated SF decreased mean SF by 859+1548 ug/L and normalized trough
LPIin all patients, indicating 24-hour sustained suppression. A high base-
line SF may also have contributed to the elevation of SCr. Deferasirox
was generally well tolerated. Recent reviews show a 30% increase in
hazard ratio for every 500 ug/L increase in SF >1000 ug/L, and NCCN
guidelines recommend considering iron chelation therapy in iron-over-
loaded patients with MDS. Ongoing assessments in this study will eval-
uate the effect of deferasirox treatment on cardiac, hepatic and endocrine
function in these patients with MDS.
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TRANSFUSION BURDEN, DISEASE DURATION AND AGE IDENTIFY
NON-DELETION 5Q MDS PATIENTS HIGHLY RESPONSIVE TO
LENALIDOMIDE TREATMENT
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Background. Lenalidomide is an immunomodulatory agent that was
shown in the MDS-002 study of patients with non-deletion 5¢ (del[5q])
myelodysplastic syndromes (MDS) to reduce transfusion requirements
in 43% of patients with 26% of patients achieving transfusion inde-
pendence.! Multivariate analysis of this study showed that baseline
transfusion burden and duration of disease were co-variates influencing
hematologic response to lenalidomide.' We hypothesized that lenalido-
mide targets a disease profile in patients with non-del(5q) MDS that is
clinically distinct, and perhaps characterized by an immune pathogen-
esis.” Aims. To investigate the demographic profile of patients with non-
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del(5q) MDS who have the greatest potential for benefit from lenalido-
mide treatment, we performed a secondary analysis of the MDS-002
multicenter Phase II trial. Methods. Transfusion independence rate and
the duration of response were analyzed according to features previous-
ly linked to erythropoietin (EPO) response and MDS with a potential
immune pathogenesis, i.e., transfusion burden (<4 units RBC vs > 4 units
in the 8 weeks prior to the study), MDS disease duration (£2 years vs >
2 years) and age (260 years vs > 60 years). Fisher’s exact test and a test
for trend were used for the univariate comparisons. The duration of
transfusion independence (TI) was estimated by the Kaplan-Meier
method. Results. Among 214 patients treated with lenalidomide, 60
patients received <4 units RBC/8 weeks and had a diagnosis of MDS <2
years. Demographics were similar between these patients and those
with higher transfusion burden/long-standing disease: median age, 72
years (range, 35-94) vs 73 (27-87); male, 60% vs 66%; low/int-1 IPSS
category, 84% vs 77 %, respectively. Of the patients who had low trans-
fusion burden and short MDS duration, 43% (26/60) achieved TI with
lenalidomide compared with 19% (30/154) of patients with greater
transfusion burden or longer disease duration (p<0.001). There was a
highly significant association between baseline transfusion burden and
the frequency of TI response (p<0.0001, Figure 1). The frequency of TI
to lenalidomide was higher in patients <60 years of age (12/29 [41%] vs
45/186 [24%], p=0.069). Median duration of response was 10.0 months
(95%ClI, 5.2-not yet reached; range, 1.9-39.5) for patients with low trans-
fusion burden and disease duration < 2 years compared with 9.5 months
(95%CI, 4.9-14.0; range, 2.0-37.1) in the other group.
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Figure 1. Tl response by transfusion burden.

Conclusions. MDS patients with low transfusion burden and disease
duration <2 years had high rates of transfusion independence with
lenalidomide that compare favourably to EPO therapy.”* The age
dependent response favoring <60 years suggests that lenalidomide may
restore T-cell homeostasis and offer an alternative to immunosuppres-
sive therapy in this population. These data suggest that lenalidomide
may offer a primary treatment alternative for the management of RBC
transfusion dependent MDS patients.
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Background. Several studies have linked cigarrette smoking habit (SH)
to the development of primary myelodysplastic syndromes (MDS). The
average smoker is exposed to daily benzene doses 10-times higher than
a non-smoker. Tobacco smoke induces oxidative DNA damage but at



least two detoxifying pathways may alleviate this challenge: glutation-
transferases M1 and T1 (GSTAM1, GSTT1) and NAD(P)H quinone-oxi-
doreductase (NQOT1). Polymporphisms of the genes codifying for this
enzymes are responsible for a reduction in the detoxifying capacity that
has confers a higher risk of AML/MDS. The eventual interaction
between SH and these polymporphisms has been analyzed in several
human tumours, but it has not been explored so far in MDS. Aims. To
clarify the role of SH and to check the eventual impact of concurrent
polymorphisms in GSTM1, GSTT1 and NQO1 in the aetiology of MDS.
Methods. We have recruited prospectively 241 patients at 3 spanish hos-
pitals, for a case-control study. A case:control ratio of 1:3 was designed,
to optimize recruitment. Sample size was estimated with the aim to
detect an odds-ratio (OR) of at least 3.0. Sixty one consecutive MDS
patients (FAB criteria) and 180 hospital controls participate in this study.
Control patients were randomly selected among the patients of the
Departments of Traumatology/Surgery. We excluded upfront those with
MDS or other blood diseases, abnormal PB counts, previous cancer, pre-
vious treatment with radiotherapy, alkylating agents, or azatioprine and
SH related-diseases. Life-long enviromental exposures were recalled with
the use of self-administered ad-hoc questionnaire. SH has been calculat-
ed in pack-years and categorized in quintiles. Smoke exposure at enroll-
ment was confirmed by plasma cotinine determination. The presence of
anull genotype for GSTAI1 and GSTT1 was studied by multiplex PCR,
while NQO1 genotyping was performed by RFLP-PCR. Crude and
covariate-adjusted odds-ratios, were calculated for SH by single-step
logistic regression analysis, after proper identification of target covariates
following a hierarchical approach.

Table 1. Odds-ratio for MDS as a function of smoking habit, adjusted for rel-
evant confounders and statistically significant first-order interactions. Q5
stand for 5" quartile of the distribution.

Crude Adjusted
n Odds-ratio Odds-ratio 95% €I
Non-smokers 116 1.00
Smokers (any level) 127 1.38 1.48 077-286
Non-smakers 116 1.00
Smekers Q4-Q5 48 2.36 3.1G .38 —6.96
Nan-smokers 116 1.00
Smokers Q1-G3 76 0.93 0.91 041 -201
Smaokers Q4 23 1.53 1.97 0.64 - 6.06
Smckers Q5 25 323 4.39 1.49-12.99

Results. MDS tends to be a bit more frequent in smokers (OR 1.38;
95% Cl10.77 - 2.47) but a disequilibrium in inactivating polymorphisms
of benzene detoxifying enzymes was not obvious (ORs ranged from
0.82 to 1.19). Patient stratification according to SH intensity reveals a
clear-cut dose-effect relationship (Chi-square for lineal trend= 5.91,
p=0.016) between the SH level and the riskof MDS (Table 1), with those
exposed to >28 pack-years showing an adjusted-OR of 3.1 (95% CI 1.38-
6.96), and those over 52 pack-years reaching 4.4 (95% CI 1.49-12.99).
After stratification according to FAB, the effect of SH was limited to
advanced MDS. Exposure to automobile exhaust at work showed a syn-
ergistic effect with SH, confering a higher risk of MDS (p=0.047). Final-
ly, MDS patients harboring intermediate-risk cytogenetics (IPSS) were
smokers more frequently than those with other cytogenetic subgroups
(»=0.025, Fisher) and had been exposed to less cigarrette smoke (medi-
an exposure 0.0 vs 58.5 pack-years, p=0.004 Mann-Whitney). Conclu-
sfons. Smoking habit over 28 pack-years is a risk factor for advanced pri-
mary MDS. Intermediate-risk cytogenetics is more frequent among
smokers. Concurrent exposure to automobile fuel exhaust, seems to
increase the risk of MDS in smokers. The polymorphisms considered do
not make a significant contribution to the problem, and eventual preven-
tive initatives should be addressed to the general population.
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N. Di Renzo,” G. Mele,® A. Levis,” A. D'Arco,’ A. Gozzini,®

M. Petrini,” M. Mianulli,’ G. Sanpaolo,® A. Santagostino,’

G. Pietrantuono,’ E D'Auria,’ D. Ferrero,’ G. Gaidano,’ E Ferrara,’
V. Santini,’ G. Leone,” A. Bosi,® A. Venditti®

'CROB, Centro di Riferimento Oncologico della Basilicata, RIONERO IN VUL-
TURE (PZ); *S. Eugenio Hospital, Tor Vergata University, ROMA; *On behalf
of ad hoc Italian Study Group, AZACYTIDINE IN MDS AND AML, Ttaly

Background. 5-azacytidine (AZA) is a hypomethylating agent approved
in 2004 from FDA for the treatment of all types of myelodysplastic syn-
dromes (MDS), including RAEB-T FAB subtype (marrow blasts between
21 and 30%), which are now classified as AML, according to WHO clas-
sification. Indeed, some recent reports have raised the question of a pos-
sible efficacy of AZA in selected patients with AML. Methods. In Septem-
ber 2007, we started a retrospective study aiming to register and analyse
all Ttalian patients with MDS or AML who had received AZA for the
treatment of their disease outside of clinical trials, on the basis of a
national patient named program. Among a total of 218 patients treated
in 31 different Italian Institutions since 2005, forty-five AML were col-
lected. Most of them were elderly, unfit patients not eligible for more
intensive therapies, often with hypocellular AML. Median age was 70
years (range 29-87), twenty-one pts were male. Unfavourable karyotype
was present in 59% of assessable pts, while 66% of cases were second-
ary AML. Median time from diagnosis was 5 months (range 5-27). Thir-
ty pts (66.7 %) were pre-treated, 24.4% with one line and 42.3% with
two lines of chemotherapy (CT) (12 low dose CT; 16 high dose CT,
including autologous or allogeneic stem cell transplantation; 2 growth
factors; 11 other therapies). The median number of monthly AZA cycles
administered was 3 (range 1-11). Thirty-six pts (80%) received AZA 100
mg/d fixed-dose s.c., nine (20%) 75 mg/d/sqm s.c.. A seven-day per
month schedule was employed in 32 pts (71.1%), while 13 pts (27 %)
received AZA for more than 7 days. One patient received the drug for 5
days. Twenty-four pts (53 %) received AZA alone, twenty-one (47 %) in
various combinations with growth factors (n.1), valproic acid+ATRA
(n.18), gentuzumab-ozogamycin (n. 2). Results. The most relevant toxi-
city observed (grade 3-4) was represented by further myelosuppression
(15%), infections (24%: in particular, 1 fungal, 3 pneumonia and one
septic shock) and gastro-intestinal adverse events (20%). Overall, com-
plete remission (CR) occurred in 3 out of 41 assessable patients (7.4%).
Partial response was observed in additional 10 pts (24.2%), so that over-
all response rate was 31.6%. Median response duration was 2 months
(range 1-8). After a mean follow-up of 12 months, seventeen pts (38%)
are still alive. A significant difference (¢<0.019) in response rate in favour
of 75 mg/sqm vs 100 mg fixed dose was observed. Conclusions. These
data confirm, in the practical clinical setting, that AZA could has a role
in treating selected patients with de novo or pretreated AML. Of interest,
in our series the standard dose of 75 mg/m’ for 7 days appeared to be
more effective than 100 mg/d (one single vial) fixed dose.

0232

RAPID ONSET OF EFFECTIVENESS WITH THREE ALTERNATIVE
AZACITIDINE (AZA) DOSING REGIMENS IN PATIENTS (PTS) WITH
MYELODYSPLASTIC SYNDROMES (MDS)

R. Lyons,' T. Cosgriff” S. Modi,” H. McIntyre,” I. Fernando,’
J. Backstrom,* C.L. Beach*

'Cancer Care Centers of South Texas, SAN ANTONIO; *Hematology and
Oncology Specialists, METAIRIE; *Joliet Oncology-Hematology Associates,
JOLIET, USA; “Pharmion Corporation, OVERLAND PARK, USA

Background. At a dosing schedule of 75 mg/m’/day SC for 7 consecu-
tive days every 4 weeks, AZA is an effective and safe treatment for pts
with MDS (JCO 2002;20:2429). An alternative dosing schedule that elim-
inates weekend dosing would be more convenient for pts and clinicians.
Rapid onset of disease improvement is also important; the time to onset
of hematologic improvement (HI) and red blood cell (RBC) transfusion
independence (TI) in AZA-treated pts has not been formally studied.
Aims. To assess the timing of HI or RBC TI using 3 alternative AZA dos-
ing schedules that avoid weekend dosing. Methods. In this phase II, mul-
ticenter, open-label trial, pts with a diagnosis of FAB-defined RA, RARS,
RAEB, RAEB-T, or CMMoL were randomized to 1 of 3 AZA alternative-
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dose regimens that were repeated every 4 weeks for 6 cycles: AZA 5-2-
2 (75 mg/m’/day x 5 days, followed by 2 days no treatment, followed
by 75 mg/m’/day x 2 days), AZA 5-2-5 (50 mg/m?/day x 5 days, followed
by 2 days no treatment, followed by 50 mg/m’/day x 5 days) or AZA 5
(75 mg/m’/day x 5 days). Pts with ¢56 days of treatment were evaluable
for efficacy. Onset of HI and RBC TI in baseline transfusion-dependent
pts, as defined by IWG 2000 criteria (Blood 2000;96:3671), was assessed
by treatment cycle. Results. In all, 151 pts were randomized to AZA 5-
2-2 (n=50), AZA 5-2-5 (n=51), or AZA 5 (n=50). Most pts were RA (43%)
or RAEB (30%). Proportions of evaluable pts with HI (major + minor)
were 44%, 52%, and 55% in the AZA 5-2-2, AZA 5-2-5, and AZA 5
groups, respectively, and onset of HI occurred within the first 2 treat-
ment cycles for 82%, 58%, and 90% of pts, respectively (Table). Propor-
tions of pts who achieved RBC TI after baseline dependence were 55%,
60%, and 63%, in the AZA 5-2-2, AZA 5-2-5, and AZA 5 groups, respec-
tively, and onset of TI occurred within the first 2 cycles for 92%, 75%,
and 75% of pts, respectively (Table 1).

Table 1. Onset of HI or Tl by treatment cycle.

AZA 5-2-2 AZA 5-2-5 AZA S

n (%) pts n (%) pts n (%) pts
aEICIE R
1 9 (41) 6 (50) 6 (26) 4(33) 15 (54) 9(56)
2 9 (41) 5(42) 7(30) 5 (42) 10 (36) 3(19)
3 1(5 0 7(30) 3(25) 20 1(8)
4 0 1(8) 2(9) 0 1(4) 2(13)
5 2(9) 0 1(4) 0 0 1(8)
6 1(5) 0 0 0 0 0

Onset of HI and TI continued to occur, however, during cycles 3 to 6.
All three alternative dosing regimens were generally well tolerated with
similar safety profiles to that seen with the approved AZA dosing sched-
ule. Summary/conclusions. These data indicate the 3 alternative AZA dos-
ing schedules are effective in the treatment of MDS. Moreover, these
data demonstrate the rapid onset of action of AZA, with the majority
of pts who achieve HI or RBC TI experiencing onset of effect within the
first 2 treatment cycles. Although rapid onset of HI and TI occurred in
the majority of pts, onset continued to be observed during later cycles.

0233

TREATMENT-RELATED MYELODYSPLASIA AND SECONDARY AML
FOLLOWING FLUDARABINE COMBINATION CHEMOTHERAPY

A. Carney, A. Westerman, S. Tam, A. Milner, H. Prince, M. Kenealy,
M. Wolf, E. Januszewicz, A. Ritchie, N. Came, E Seymour

Peter MacCallum Cancer Centre, EAST MELBOURNE, Australia

Background. Fludarabine combination chemotherapy achieves high
response rates in CLL and indolent lymphoma. Fludarabine inhibits
DNA repair and augments the cytotoxic effect of DNA damaging agents
such as cyclophosphamide and mitoxantrone. This mechanism may
also affect marrow progenitor cells to increase the risk of myelodyspla-
sia or secondary acute myeloid leukaemia (MDS/sAML). Aims. To inves-
tigate the incidence and characteristics of MDS/sAML after treatment
with fludarabine in combination (F+) for lymphoproliferative disorders
and identify risk factors for its development. Methods. Review of the
Peter MacCallum Cancer Centre Pharmacy database form 1996-2006
identified 146 patients treated with fludarabine (F) combined with
cyclophosphamide (C) and/or mitoxantrone (M)zrituximab (R) who
have at least 12 months follow-up since starting treatment. Kaplan-
Meier analysis was used to estimate MDS-free survival (MDSFS),
defined as the time from first exposure to F* to onset of MDS. The Man-
tel-Cox logrank test and Cox proportional hazards regression were used
to estimate the effects of patient characteristics on MDSES, including
age, gender, disease type, treatment with alkylators at other times, treat-
ment with radiotherapy, number of F containing treatment episodes,
number of prior therapies, and addition of M to first F+ therapy. Results.
146 patients (pts) treated with fludarabine in combination (F+) were fol-
lowed up for a median of 40 months. Ninety-six patients (66 %) were
male and the median age of all patients was 58 years (range 30-84 years).
Disease type was CLL in 69 pts (47 %), follicular lymphoma (FL) in 49
pts (34%), Waldenstrom’s macroglobulinaemia or marginal zone lym-
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phoma (WM/MZL) in 19 pts (13%) and MCL in 9 pts (6%). Seventeen
cases of MDS/sAML have been identified for an overall rate of 11.6%
(12 refractory cytopenia with multilineage dysplasia, 2 chronic
myelomonocytic leukaemia, 1 refractory anaemia with excess blasts
and 2 AML with multilineage dysplasia). Patients included 11 with FL
(crude rate 22.4%), 2 with CLL (2.9%) and 4 with WM/MZL (21.1%).
Most patients had other treatments but 2 with FL had F+ as their only
line of treatment. Ten pts (7 %) received M with first F+ treatment and
half of these developed MDS. MDS/sAML was diagnosed at a median
time of 46 months following commencement of F+ treatment. Kary-
otypic analysis was typically complex. Median overall survival post-
MDS/sAML diagnosis was 11 months. The median MDSES for this
cohort of pts was estimated at 8.2 years (95% CI 8.0 - >9.2 years). Dis-
ease type had a significant effect on MDSES (p=0.029) with the MDS-
free rate at 6 years estimated at 100% for CLL, 69% for FL, 100% for
MCL and 75% for WM/MZL. Median MDSEFS was significantly short-
er for those pts treated with F+M (p<0.001). The MDS-free rate at 6
years was 54% for F+M compared to 86% without M. Other variables
did not have a significant effect on MDSES. Summary and Conclusions. Flu-
darabine combination chemotherapy is associated with a moderate risk
of MDS/sAML particularly in patients with follicular lymphoma and
when combined with mitoxantrone. This complication should be con-
sidered when evaluating the potential benefit of this treatment in lym-
phoproliferative disorders.
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TREATMENT WITH VNP40101M (CLORETAZINE?) IN PATIENTS WITH
HIGH RISK MYELODYSPLASTIC SYNDROMES (MDS): RESULTS OF A
SUBSET POPULATION IN A PHASE Il STUDY

G. Mufti,' D. Rizzieri,” N. Vey,’ D. Hudak,*J. Karp,” E Giles®

'King's College Hospital, LONDON, UK; *Duke University, DURHAM, NC,
USA; *Institut Paoli-Calmettes, MARSEILLE, France; *Vion Pharmaceuticals,
Inc., NEW HAVEN, CT, USA; *Johns Hopkins University, BALTIVIORE, MD,
USA; *CTRC University of Texas Helath Science Center, SAN ANTONIO,
TX, USA

Background. Patients with high risk MDS have few effective thera-
peutic options. Hypomethylating agents have been approved with com-
plete response rates of approximately 8% in patients with high risk
MDS (IPSS score ¢ 1.5). VNP40101M is a novel alkylating agent which
preferentially targets the O6 position of guanine resulting in DNA cross-
links and has shown activity against AML and high risk MDS in clinical
trials. Aims. 184 patients were treated in a multi-center Phase II study
conducted to investigate the activity and safety of VNP40101M as a sin-
gle agent in patients with AML or high risk MDS by FAB classification.
The primary endpoint, overall response rate (ORR), was defined as CR
and CRp according to the AML response criteria proposed by the Inter-
national Working Group (Cheson et al. JCO 2003). A retrospective analy-
sis of the safety and efficacy of VNP40101M treatment in a subset of
high risk MDS patients is presented. Methods. VNP40101M was admin-
istered at 600 mg/m”® as a single 30-60 minute IV infusion. A second
treatment was allowed for patients who showed hematologic improve-
ment or partial response. Patients who achieved CR or CRp could
receive a consolidation course of 400 mg/m’. High risk MDS patients
enrolled to this study under FAB classification were retrospectively
reclassified according to the WHO criteria. Safety and efficacy parame-
ters were analyzed by each classification system. B classification were
treated. These patients were categorized as follows: RAEB 12 patients
(46%); RAEB-t 9 patients (35%); CMML 3 patients; and unknown 2
patients. 8 of 26 patients (31 %) had received prior treatment for MDS.
The median time from diagnosis to treatment with VNP40101M was 76
days (range 1-808). The median age of patients was 71 (range 59-82) with
a median IPSS of 2. Eleven patients (42%) had unfavorable cytogenet-
ics. All 26 patients received a first induction dose of VNP40101M; 8
patients also received a consolidation dose. Response (CR or CRp) was
achieved in 10 of 26 patients (38%). Three of the 10 responders had
received prior treatment for MDS. Median overall survival (OS) was 3.4
months (range 0.6 - 28.6). One patient died within 30 days of first induc-
tion treatment; 1 patient died within 30 days of consolidation. By ret-
rospective reclassification, 17 of 26 patients were identified as having
MDS according to WHO criteria. 6 patients were reclassified as AML,
and 3 patients as MDS/MPD (CMML). ORR was 53% (9/17). Median
OS was 3.9 months (range 0.6 - 28.6). Summary and Conclusions.
VNP40101M is an active agent for patients with high risk MDS. Effica-
cy and tolerability is demonstrated regardless of classification by FAB or
WHO criteria. Response can be achieved in patients with prior treat-



ment. Further investigation with VNP40101M as a single agent or in
combination with other agents in frontline or as salvage treatment is
warranted.
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PRE-TRANSPLANT SERUM FERRITIN AS AN INDEPENDENT
PROGNOSTIC FACTOR IN MDS PATIENTS UNDERGOING REDUCED
INTENSITY CONDITIONING HSCT

Z.Y. Lim, V.E Fiaccadori, S.G. Gandhi, M. Kenyon, A.Y.L. Ho,
AP Pagliuca, G.J. Mufti

Kings College London and Kings College Hospital, LONDON, UK

Background. Allogeneic haematopoeitic stem cell transplantation
(HSCT) is at present the only potentially curative option for MDS.
Recent studies have suggested a link between iron overload and post-
transplantation liver toxicity, infectious susceptibility, and even overall
survival. Iron overload, in terms of ferritin levels, has been studied by
several groups and is now known to be an independent prognostic fac-
tor for patients undergoing myeloablative HSCT. Aims. We performed a
retrospective analysis to assess the impact of pre-transplant ferritin on
subsequent outcome of MDS patients undergoing reduced intensity con-
ditioning(RIC) HSCT. Methods. 99 MDS patients treated between 1999
and 2004 were analysed. All patients were ineligible for conventional
myeloablative HSCT due to either age or pre-existing comorbidities.
The median age of patients was 51.1 years (range: 19-72). Based on the
WHO classification, 3 patients had isolated Del 5q syndrome, 3 RARS,
28 RCMD, 1 RCMD-RS, 16 RAEB-1, 12 RAEB-2, and 36 with
AML/MDS. Using WPSS 27 patients were in very high risk group, 50 in
high, 16 in intermediate, 6 in low risk group; all patients were transfu-
sion dependent at the time of transplant. We set 1000 ng/mL as the cut
off value for pre-transplant serum ferritin, obtaining a group of 26 peo-
ple with ferritin levels<1000 ng/mL, and a group of 62 with a level over
the cut off. Median pre-transplant ferritin was 1991,5 ng/mL (range 6-
9580). The RIC protocol consisted of 30 mg/m’ intravenous (IV) fludara-
bine daily from day -9 to day -5; 20 mg IV alemtuzumab from day -8 to
day -4; and a fixed dose of 4 mg/kg oral busulphan in four divided dos-
es daily from day -3 to day -2. Post-transplant GvHD prophylaxis was
achieved with cyclosporine. Results and discussion. At 2 years actuarial OS
for the cohort was 53%. The DES, TRM and relapse incidence were
48%, 24%, and 36% respectively. Patients with lower serum ferritin
(<1000 ng/mL) showed a better outcome at 2 years in terms of OS (76%
vs 43.2%, p=0.007), DFES (64.3% vs 39.5%, p=.015), relapse (23.5% vs
41.9%, p=0.024), but not TRM (15.7 % vs 29.5%, p=.250). Serum ferritin
correlated with IPSS score: of the 62 patients in high ferritin group, 46
were int-2 or high risk, and only 16 was low or int-1(p=.003); serum fer-
ritin did not correlate with sex, age, cytogenetics, cell source, cell donor,
and WPSS. On cox-regression analysis pre-transplant ferritin was an
independent prognostic factor in terms of OS (HR=3.151,confidence
interval 95%, p=.010), DFS (HR=2.422,CI=95%, p=.018), but not for
relapse (HR=2.490, Cl= 95%, p=.066) or TRM (HR=1.909,CI=95%
p=.251). Conclusions. These findings suggest that ferritin levels pre-trans-
plantation can aid in the predicting of subsequent transplantation out-
comes in MDS patients undergoing RIC HSCT. Further studies are need-
ed to evaluate the surrogacy of this association and whether iron chela-
tion may play a role in the management of selected patients.
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EUROPEAN INTER-COUNTRY TREATMENT SELECTION DIFFERENCES
DO NOT ALTER OVERALL SURVIVAL BENEFIT SHOWN WITH
AZACITIDINE VS CONVENTIONAL CARE REGIMENS IN HIGHER-RISK
MYELODYSPLASTIC SYNDROMES

V. Santini,' P. Fenaux,” N. Vey,” W.K. Hofmann," T. Robak,’
A. Bacigalupo,® L. Silverman,” M. Canales,® N. Scmitz,” P. Muus,"
I. Fernando," J. Backstrom," L. Zimmerman," C.L. Beach"

'University of Florence, FIRENZE, Italy; *Hopital Avicenne, BOBIGNY, France;
*Institut Paoli Calmettes, MARSEILLE, France; *Charité - University Hospital,
BERLIN, Germany; *Medical University of Lodz, LODZ, Poland; °S. Martino's
Hospital, GENOVA, Italy; "Mount Sinai School of Medicine, NEW YORK,
USA; *University Hospital La Paz, MADRID, Spain; *Allgemeines Kranken-
haus St. Georg, HAMBURG, Germany; “UNMCN St. Radboud, NJMEGEN,
Nethetlands; '"Pharmion Corporation, OVERLAND PARK, USA

Background. Recently, a large, international, multicenter, randomized,
Phase III trial (AZA-001) demonstrated that azacitidine (AZA) was the

first drug treatment to significantly prolong overall survival (OS) in high-
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er-risk pts with myelodysplastic syndromes (MDS) (Fenaux, Blood
2007;110:Abstract 817). The trial was designed to allow comparison of
treatment with AZA with a control group receiving one of three fre-
quently used treatments in higher-risk MDS pts. Aims. The purpose of
this pooled, subgroup analysis was to assess country-specific treatment
preselections across eight European countries (France, Germany, Italy,
Spain, UK, Sweden, Greece, the Netherlands) to evaluate the effects of
pre-randomization treatment selection on the consistency of the AZA-
001 OS findings. Methods. Higher-risk MDS pts (FAB-defined RAEB,
RAEB-T, or CMML; IPSS: Int-2 or High) were enrolled. Prior to random-
ization, investigators preselected the most appropriate treatment for
individual pts from 3 conventional care regimens (CCR, best supportive
care [BSC], low-dose ara-C [LDAC, 20 mg/m’/d x 14d every 28 days for
=4 cycles], or intensive chemotherapy [IC, 7+3 regimen]). Pts were then
randomized to AZA or CCR. Regardless of investigator selection, those
randomized to AZA received AZA at 75 mg/m’/d x 7d, every 28 days
for =6 cycles; pts randomized to CCR received their investigator-select-
ed treatment. All pts provided informed consent. Investigator selection
and OS were compared by practice patterns across the eight highest
enrolling European countries. Results. Overall, 280 pts were enrolled
(78% of the total AZA-001 patient population) across the eight EU coun-
tries. Baseline characteristics were consistent between AZA and CCR
groups. Investigator selection showed profound selection differences
across the countries. Pooled results from France and UK showed the
highest preselection for LDAC (74% [62/84]) with 26 patients receiving
AZA per randomization to AZA and 36 receiving LDAC per randomiza-
tion to CCR. Pooled results from Germany, Italy, Spain, Sweden, Greece,
and the Netherlands showed the highest preselection for BSC (79%
[155/196]) with 80 patients receiving AZA per randomization to AZA
and 75 receiving BSC per randomization to CCR. Survival analysis pool-
ing France with the UK (where LDAC selection was highest) showed an
OS advantage for the AZA group vs the CCR group similar to that
observed in the overall AZA-001 OS analysis (Table 1).

Table 1. OS (median months) in France/UK (LDAC driven) and
Germany/Italy/Spain/Greece/Sweden/Netherlands (BSC driven) compared
with the overall AZA-001 findings.

Country 0OS AZA 0OS CCR | Difference HR (85%Cl) Log-rank P
044
France/UK 24.5 16.4 8.0 (0.23-0.85) 0.012
Germany/ltaly/Spain/ 0.65
Greece/Sweden/ 25.1 18.7 94 © 430 57) 0.032
Netherlands ! :
0.58
Overall AZA-001 24.4 15.0 94 (0430.77) 0.0001

Survival analysis pooling results from Germany, Italy, Spain, Sweden,
Greece, and the Netherlands (where BSC selection was highest) also
showed an OS advantage for the AZA group vs CCR that was highly
similar to that observed in the overall AZA-001 OS findings (Table 1).
Comparison of OS results in the pooled LDAC group (France/UK, n=36)
with the pooled BSC group (Germany/Italy/Spain/Sweden/Greece/the
Netherlands, n=75) showed no differences: 16.9 months vs 17.2 months
(HR: 1.01; 95% CI: 0.59-1.78; log-rank p=0.963). Summary and Conclu-
sions. Regardless of investigator treatment selection preferences for
LDAC (France/UK) or for BSC (Germany/Italy/Spain/Sweden/
Greece/the Netherlands), differences in median OS between the AZA
and CCR groups remained statistically significant and consistent with
results from the AZA-001 trial. Treatment with AZA yielded significant
benefit for OS compared with LDAC. LDAC provided no survival ben-
efit vs BSC.
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TREATMENT OF LOWER RISK MDS WITH DEL 5Q WITH LENALIDOMIDE
(LEN): CURRENT RESULTS OF THE FRENCH PATIENT NAMED
PROGRAM (ATU)

E Le Bras,' M. Sebert,” V. Eclache,” T. Lamy,” ]. Dlaunay,’S. Visanica,’
E Dreyfus,” A. Banos,” M. Blanc,” C. Leyronnas,’ C. Besson,’

B. Derenzis,” X. Thomas,” C. Rodon,” N. Vey,” M. Gardembas,’

M. Faron,” E Bauduer,” ].E Ramee, D. Zajec,” A. Delmer,” D. Rea,’
O. Beyne-Rauzy,” J. Ceccaldi,” P. Beaucournou,’ J. Dugay,” P. Fenaux,’
L. Ades’

'AP HPB PARIS, France; *Groupe Francophone des Nyelodisplasies, PARIS,
France for the groupe Francophone des myelodysplasies (GEMN)

Background. LEN is very effective in lower risk MDS with del 5q (List
et al., 20006). A patient named program was launched by French health
authorities to use LEN in low and int 1 risk MDS with del 5q and trans-
fusion dependence (>2 RBC units/ 2 months). Patients. Patients received
10 mg of LEN /day,3 weeks on, 1 week off. Hematological response
(IWG2006) was assessed after 16 and 32 weeks of treatment. Results. 40
pts were evaluable for response as of Feb 1st, 2008. Median age was 73
[range 45-92], M/F 40%, median interval from diagnosis to LEN treat-
ment 44 months (range 4-165). Atinclusion, 18 pts had del 5q syndrome,
9 RARS, 4 RCMD and 9 RAEB-1, 16 pts were IPSS low and 24 int-1. Del
5q was isolated, with 1 additional and > 1 additional abn in 27, 8 and 5
pts resp. 8 pts were untreated, while 32 had previously received EPO.
Median transfusion requirement was 4,4 units/ 2 months. 30/40 (75%)
pts achived erythroid response (IWG 2006), of whom 24 (60 %) achieved
transfusion independence (T1). Median time to TI was 15 weeks (range
8- 32). Tl was achived in 62%, 54%, 55%, 67 %, 40% pts with IPSS low,
IPSS int 1, isolated del 5q, del 5g+1abn, del5q + >1abn, resp, and 59%
and 62% of EPO pretreated and EPO naive pts. Grade III-IV neutrope-
nia and thrombocytopenia were seen in 68% and 35% pts resp, leading
to reduction of LEN dosing in 72% . Other grade III-IV side effects were
Lyell's syndrome (n=1), deep venous thrombosis (n=1) Quincke’s ede-
ma (n=1).One patient died due to CNS bleeding following worsening of
thrombocytopenia under treatment, while no pt died from sepsis due to
neutropenia. With a still short median FU on treatment (24 weeks), no
relapse has occured. No patient has progressed to AML. Conclusions. Our
results confirm previous findings. An update on the > 100 patients now
accrued in the program will be presented.
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5-AZACYTIDINE FOR THE TREATMENT OF INTERMEDIATE-2/HIGH IPSS
RISK MYELODYSPLASTIC SYNDROMES: RESULTS IN 83 PATIENTS
FROM THE ITALIAN PATIENT NAMED PROGRAM

L. Maurillo,' A. Spagnoli,® A. Gozzini,” N. Cecconi,” M. D'Argenio,’
M. Lunghi,” S. Rocco,” G. Palumbo,” E Rivellini,” M. Genuardi,

S. Sibilla,” E Ferrara,” G. Mele,” N. Filardi,” G. Sanpaolo,”G. Specchia,’
A. Tonso,” A. Santagostino,” M. T. Voso,” E. Balleari,” V. Cassibba,’

P. Della Cioppa,’ C. Mazzone,” E. Oliva,* L. Ciuffreda,” D. Russo,’

S. Galimberti,> O. Villani,> E D'Auria,” N. Di Renzo,” A.M. D'Arco’

'S. Eugenio Hospital, Tor Vergata University, ROMA; *On behalf of ad hoc Ital-
ian Study Group, AZACYTIDINE IN MDS AND ANML; *CROB, Centro di
Riferimento Oncologico della Basilicata, RRONERO IN VULTURE, Italy

Background. 5-azacytidine (AZA) is an hypomethylating agent approved
in 2004 from FDA for the treatment of all types of myelodysplastic syn-
dromes (MDS) and with still pending approval in Europe. Methods. In Sep-
tember 2007, we started a retrospective study aiming to register and
analyse all Italian pts with MDS or AML who had received AZA for the
treatment of their disease outside of clinical trials, on the basis of a nation-
al patient named program. Among a total of 218 pts treated in 31 differ-
ent Italian Institutions since 2005, eighty-three were int-2/high IPSS risk
MDS. Median age was 70 years (range 36-84), M/F ratio 58/25. Accord-
ing to WHO classification, there were 7 RCMD, 16 RAEB-1, 58 RAEB-2,
1 CMMoL, 1 MDS unclassified. Median time from diagnosis was 6
months (range 1-96). Sixty-three pts (76%) were transfusion-dependent,
fifty-three (64%) had received prior treatment: approximately 25% had
received low dose or AML-like chemotherapy. AZA was administered as
single agentin 55 pts (66 %), while in the remaining subjects the drug was
variously combined with growth factors, valproic acid or other agents.
Forty-five pts (55%) received a standard dose of 75 mg/d/sqm s.c., thirty-
seven (45 %) a fixed dose of 100 mg/d s.c.. Single cycle treatment duration
was 7 days in 46 pts (58%), < 7 days in 29 pts (36%), > 7 days in 5 pts
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(6%), The median number of monthly cycles was 4 (range 1-11), with 46
pts who completed at least 4 cycles (55 %). Results. The most relevant tox-
icity observed (grade 3-4) was represented by myelosuppression (54 %),
infections (18%) and gastro-intestinal adverse events (4%). According to
2006-updated IWG criteria, overall response rate in 74 assessable pts was
38% (43% in 46 pts who had completed at least 4 cycles). In particular,
complete response, partial response and haematological improvement
occurred in 12%, 19% and 7% of pts (13%, 26% and 4% of those treat-
ed with at least 4 cycles), respectively. Disease remained stable in 44% of
pts, while progression or failure were observed in 18%. Response dura-
tion ranged from 1 to 14+ months. There were no significant differences
in response rate according to dose and schedule employed, although a
trend in favour of 75 mg/d/sqm for 7 days vs other schedules was observed
(52 vs 25-35%, respectively). Conclusions. These independent, multicenter
study data are consistent with the results recently presented for the phase
III international AZA-001 trial and confirm, in the clinical practice, that
AZA is a safe and effective drug for int-2/high IPSS risk MDS. An update
of this series, including survival data, will be presented at the meeting.
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MONOCYTES FROM PATIENTS WITH MYELODYSPLASTIC SYNDROMES
ARE MORE RESISTANT TO THALIDOMIDE-MEDIATED TNF-o. INHIBITION
COMPARED TO MONOCYTES FROM CONTROL SUBJECTS

S. Meers,' L. Boon,” M. Boogaerts,' C. Verfaillie,” G. Verhoef,'
M. Delforge'

'University Hospital Leuven, LEUVEN; *PanGenetics, UTRECHT, Nether-
lands; *Stem Cell Institute, LEUVEN, Belgium

Background. Many factors have been identified that contribute to bone
marrow failure observed in patients with myelodysplastic syndromes
(MDS). Our group has recently shown that monocytes are activated in
patients and can contribute to bone marrow failure via CD40-CD40L
interactions with T helper cells (Meers et al Leukemia 2007;21:2411-9). We
also demonstrated that stimulation of the CD40-receptor on monocytes
induces a significantly higher production of TNEF-alpha in patients com-
pared to controls. Thalidomide can induce hematopoietic responses in
selected patients with MDS and inhibition of TNF-o production is one
proposed working mechanism. However, this has never been studied in
vitro using monocytes from MDS patients. Aims. This study was designed
to determine (1) the production of the inflammatory cytokines TNEF-a,
IL-1beta, IL-6 and IL-10 by monocytes from patients after stimulation
with either lipopolysaccharide (LPS) or CD40-agonists. (2) In addition,
we evaluated the iu vitro effects of thalidomide on production of these
cytokines. Methods. With MACS columns, we purified CD14* cells from
peripheral blood of 30 patients with MDS (22 RA, 5 RARS and 3 RAEB)
and 28 aged healthy volunteers. CD14" cells were plated at a density of
3x10° cells/mL in IMDM containing 15% fetal bovine serum. After 1
week, the medium was replaced with fresh medium supplemented with
either LPS (at 1 pg/mL) or a mixture of clone 64 (agonist anti-human
CD40 monoclonal antibody, PanGenetics, The Netherlands) at 10
pg/mL, and interferon-y at a final concentration of 1000 IU/mL. Thalido-
mide was added in various concentrations (5-10-25 pg/mL) immediate-
ly thereafter. Supernatant was harvested after 24h and stored at -20°C.
Cytokine concentrations were determined with commercially available
ELISA-kits. Results. (1) We confirmed our previous observation that MDS
monocytes produce significantly more TNF-a in response to CD40 stim-
ulation than monocytes from healthy controls (¢<0.05), whereas LPS
induced similar TNF-a production in both groups. In addition, we found
that compared to controls, stimulation of CD40 on MDS monocytes
induced significantly more IL-1beta and IL-10. (2) Thalidomide inhibit-
ed TNF-a production after LPS stimulation in controls as well as in
patients. But whereas in control monocytes stimulated with CD40-ago-
nists, any concentration of thalidomide was able to significantly inhib-
it TNF-alpha production, in patients we observed a significant inhibito-
ry effect only with the highest concentration (25 pg/mL) of thalidomide.
We observed no inhibitory effect of thalidomide on the production of
IL-1B, IL-6 or IL-10. Summary and Conclusions. We present the first in vit-
ro data of the effects of thalidomide on cytokine production by mono-
cytes derived from patients with MDS. We confirm that thalidomide is
able to inhibit LPS-induced TNEF-a production in MDS monocytes as
efficiently as in control monocytes. However, the amount of TNF-a that
MDS monocytes produce upon stimulation of the CD40 receptor can
only be blocked in presence of high concentrations of thalidomide. Since
in MDS TNF-a production induced by the CD40-CD40L pathway is
probably clinically more important than LPS-induced production, this
could explain the rather low response rates in MDS patients treated
with thalidomide.
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THE ORAL CHELATOR ICL670 REPRESSES SIGNALING THROUGH THE
MTOR PATHWAY IN MYELOID LEUKEMIA CELLS BY ENHANCING
EXPRESSION OF REDD1

J. Ohyashiki, C. Kobayashi, R. Kurashina, Y. Zhang, R.S. Hamamura,
K. Ohyashiki

Tokyo Medical University, TOKYO, Japan

Background. Tron plays a central role in the regulation of many cellular
functions. Dysregulation of its metabolism leads an iron overload situ-
ation and iron depletion leads to an inhibition of cell proliferation. Recent
reports demonstrated that ICL670 (Novartis) acts as a potent NE-kappa-
B inhibitor and improves hematological data in a subset of MDS patients
(Cilloni et al, Haematologica, s1: 238, 2007). However, the precise mecha-
nism of anti-cancer effect of ICL670 is still uncertain. Aims. To evaluate
the effect of ICL670, and to identify the moleclular pathways responsi-
ble for the observed reduced transfusion requirement during chelation
therapy, we performed gene expression protiling to focus on the path-
way involved in the anti-cancer effect of ICL670. Method. A human
myeloid leukemia cell line, K562, was incubated with 1-200 uM of
ICL670. Fresh leukemia cells were also obtained from patients with de
novo AML, as well as post-MDS AML, after obtaining an informed con-
sent. Cell numbers at 48 h after incubation with or without ICL670 were
assessed with the Cell Counting Kit-8 assay (Dojindo Molecular Tech-
nologies, Gaithersburg, MD, USA). Total RNA was extracted after 24 h
incubation with or without ICL670 (10 uM and 50 uM), then, gene
expression profiling was done using an Affymerix GeneChip (U133 Plus
2.0). Statistical analysis was done by GeneSifter (VizXlab, Seattle, WA,
USA). Results. Inhibitory concentration (IC50) of ICL670 was 50 uM in
K562 cells, while that in fresh leukemia cells was 100 to 200 uM. Gene
expression analysis revealed up-regulation of genes related to apoptosis
(i.e. BCL6, PHLDA1, and BNIP3L), genes regulating interferon (i.e. I[FIT1,
IFIT3), genes linked to DNA-damage responses (i.e. REDD1, GADD45B).
Based on the results obtained from gene expression profiling, we in par-
ticular focused on the REDD1/mTOR pathway in ICL670 treated K562
cells. We found that enhanced expression of REDD1 and its down-
stream protein, tuberin. Notably, S6 kinase as well as phosphorylated S6
kinase, which is known to be a target of mTOR, was significantly
repressed in ICL670-treated K562 cells, in a dose- dependent manner.
Conclusion. Overall, the data support the conclusion that REDD1 func-
tions up-stream of tuberin to down-regulate mTOR pathway in response
to ICL670. ICL670 might have benefit for not only iron chelation but also
be an anti-proliferative agent in some MDS patients.

Copenhagen, Denmark, June 12 — 15, 2008

0241

ALL-TRANS RETINOIC ACID (ATRA) COMBINED TO ERYTHROPOIETIN
(EPO) FOR THE TREATMENT OF ANEMIA IN LOW RISK
MYELODYSPLASTIC SYNDROMES (MDS)

R Itzykson,' S. Ayari,” D. Vassilief,” E. Berger,” B. Slama,” N. Vey,’
E Suarez? O. Beyne-Rauzy,” A. Guerci,” S. Cheze,” X. Thomas,’
A. Stamatoullas’ M. Gardembas,’ E Bauduer,” M.C. Chaury,
A.Kolb,” L. Legros,” D. Damaj,” E Hamza,” E Dreyfus,* P. Fenaux,’
L. Ades’

'Assistance Publique Hopitaux de Paris, Hopital Avicenne, Universite Paris 13,
BOBIGNY, France;*Groupe Francophone des Myelodysplasies, BOBIGNY,
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Background. First line treatment of anemia in low-risk MDS largely
relies on recombinant EPO, +/- G-CSE, but patients with high endoge-
nous EPO levels or requiring frequent RBC transfusions have low prob-
ability of response (Nordic score, Hellstrom-Lindberg E et al., BJH 2003).
It has been reported that combining ATRA to EPO a) could yield ery-
throid responses in MDS with high endogenous EPO level, and b) could
also improve other cytopenias (Stasi R. et al., Blood 2002). Aims. In order
to further document this effect, we designed a phase II protocol combin-
ing EPO and ATRA in MDS with < 10% blasts and anemia (transfusion
dependent or Hb < 10 g/dL) having failed EPO or with low probability
of response to EPO or with additional cytopenias. Patients. Between
10/2004 and 04/2005, 65 patients (pts) (median age 72y; 16 RA, 21 RARS,
1RCMD, 24 RAEB-1, 1 5g- syndrome, 1 unclassified; karyotype: 41 fav,
11 interm, unfav 7 NA 6; IPSS: 12 low, 37 int 1, 10 int 2 NA 6) were
included, based on (several criteria in some pts): EPO level > 500 U/L
(n=19), previous failure of an adequate regimen of EPO alone (ie. 60000
Ul/week during 12 weeks; n = 31), other cytopenias (plts < 50 G/L and/or
ANC< 1000/mm® n=30). 47 pts (72%) were transfusion dependent, 32
(49%) received >2 RBC units/month. Pts received EPO p (Neorecormon®
60 000 Ul/week) and ATRA (45 mg/m’/d every other week). Response
was evaluated at 12 weeks. The primary endpoint was HI-E by IWG
2000 criteria (responses were subsequently reclassified per IWG 2006).
Results. Six of the 65 pts included were not assessable (because of lethal
cardiac failure n=1, other cancer n=2, progression n=1, lethal sepsis n=2).
Of the remaining 59 pts, 70% achieved HI-E per IWG 2000 (26 % Major,
44% minor) and 46% HI-E per IWG 2006. Response rates according to
IWG 2000 and 2006 were, respectively, 57 % and 39% in patients with
previous EPO failure, 61% and 39% in pts with endogenous EPO >500
U/L, 82% and 61% in pts transfused > 2 RBC/month, 83% and 58% in
pts with the last 2 features (who would have expected a response rate
to EPO + G-CSF of about 7 % according to the Nordic score). Only 1 neu-
trophil response in 31 neutropenic and no platelet response in 20 throm-
bocytopenic patients were observed. After 24 weeks of treatment,
response was maintained in 87 % of responders by IWG 2000 criteria.
EPO ATRA combination was well tolerated, with mainly grade < 2 tox-
icities, the most frequent being skin and mucosal toxicity of ATRA. Con-
clusions. EPO-ATRA combination is safe and yields significant response
rates in anemia of low-risk MDS patients having failed EPO alone, or
unlikely to respond to EPO because of high endogenous EPO levels or
high transfusion needs. However it has no effect on neutropenia and
thrombocytopenia.
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GENOME-WIDE ANALYSIS OF DIFFERENT SUBTYPES OF B-CELL
NON-HODGKIN'S LYMPHOMA USING HIGH-RESOLUTION GENOMIC
MICROARRAYS

M. Kato," K. Takeuchi,” G. Yamamoto,' Y. Nannya,' M. Sanada,'
S. Chiba,' Y. Ishikawa,’ S. Mori,* Y. Kobayashi,* M. Kurokawa,'
S. Ogawa'

"The University of Tokyo Hospital, TOKYO; *National Cancer Center Hospi-
tal, TOKYO, Japan; *Cancer Institute Hospital, TOKYO; “The University of
Teikyo, TOKYO, Japan

Background. B-cell type non-Hodgkin’s lymphoma (B-NHL) is a com-
prehensive group of mature B-cell neoplasm. B-NHLs are categorized
into subtypes including diffuse large B-cell lymphoma (DLBCL), follic-
ular lymphoma (FL) and mucosa-associated lymphoid tissue lymphoma
(MALT-L), which is characterized by distinct pathological and molecu-
lar genetic features. These B-NHLs possess a wide variety of genetic
alterations, such as gains, losses, and translocations, as well as abnormal-
ities in allelic composition. These alterations may collectively comprise
unique genomic profiles specific to different subtypes of B-NHL, which
are tightly linked to the pathogenesis of each B-NHL subtype. Although
various genetic abnormalities have been identified in each subtype, the
detailed genomic profiles remain to be defined. Aims, In this study, in
order to obtain a comprehensive registry of genomic abnormalities in B-
NHLs, and in order to investigate the unique genomic profiles of differ-
ent B-NHL subtypes, we performed genome-wide analysis of copy num-
ber change and allelic imbalances for 189 B-NHL samples. Methods.
Recently, we have developed a novel algorithm, CNAG/AsCNAR, to
detect copy number alteration and allelic composition using SNP-geno-
typing microarrays, without dependence on availability of self germ-
line DNA (Nannya et al. Cancer Res, 2005). This robust algorithm also
enabled sensitive detection of loss of heterozygosity (LOH), even in the
primary samples contaminated by 70-80% of normal cells, by finding
subtle distortions in allele-specific signals (Yamamoto et al. Am ] Hum
Genet, 2007). In this study, we performed SNP-chip and CNAG/AsC-
NAR analysis for 189 B-NHL specimens, including 65 cases of DLBCL,
61 cases of FL, and 63 cases of MALT-L. Results. A large number of gains
and losses of chromosomal/genomic segments as well as allelic imbal-
ances were identified. While individual genomic profiles are substantial-
ly variable among different cases, they collectively showed a character-
istic genomic profile in each B-NHL subtypes; +1q, +2p and +18 are
common to DLBCL and FL, while +3 and +11q were more frequently
found in DLBCL and +11p was more characteristic to FL. MALT-L also
showed +3 and +18, but rarely had +1q and +2p. CN neutral LOH due
to mitotic recombination events are frequently found in DLBC (70%)
and FL(54%), but less common in MALT-L. UPD most commonly
involves 1p, 1q, 6p, 9p and 12q. In total, 29 loci of high-grade amplifi-
cation were identified. Among these recurring amplifications were
observed at 1q and 2p, which involves FCGR2B, and cRel genes, respec-
tively. These amplifications were detected in both DLBCL and FL, but
rare in MALT-L. Total 14 loci of homozygous deletion were also detect-
ed and differentially distributed among different B-NHL subtypes. Sum-
mary/conclusions. SNP-chip with CNAG/AsCNAR analysis revealed char-
acteristic genomic signatures of distinctive B-NHL subtypes, implicating
their unique pathogenesis.
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CHLAMYDOPHILA PSITTACI (CP) IS VIABLE AND INFECTIOUS IN THE
CONJUNCTIVA AND PERIPHERAL BLOOD OF PATIENTS WITH OCULAR
ADNEXAL MALT LYMPHOMA (OAML): RESULTS OF A PROSPECTIVE
CASE-CONTROL STUDY
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'San Raffaele H Scientific Institute, MILANO; *Cancer Bio-Immunotherapy
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Background. Some lymphomas are linked to specific bacterial infec-
tions. Confirmation of these associations by bacteria isolation from
patients’ (pts) samples (second Koch's postulate) has been achieved for
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H. pylori, but not for other lymphoma-related bacteria. OAML is linked
to Cp infection, but the viability and infectivity of this microorganism
in OAML pts has not been investigated yet. Aims. A single-center
prospective trial was conducted to assess the prevalence of Cp infection
in 20 OAML pts and 42 healthy blood donors referred to our Institution
in a 6-month period, and to define whether the Cp DNA and antigens
previously detected in OAML pts correspond to a viable and infectious
microorganism. Methods. 20 OAML pts and 42 healthy blood donors
referred to our Institution in a 6-month period were intervisted for epi-
demiological and clinical features. Biological samples (conjunctival swabs
and peripheral blood mononuclear cells - PBMC) of pts and donors were
collected during interview. The presence of Cp on conjunctival swabs
and PBMC was assessed by TETR-PCR and in vitro cultural methods. The
presence of Cp was assessed also in lymphoma tissue. Differences in epi-
demiologic features and infection rates were compared by Fisher exact
test. Results. Donors were more commonly young males living in urban
areas, whereas OAML pts frequently reported a history of chronic con-
junctivitis and prolonged contact with household animals (85% vs 38%
of donors; p=0.00001). Cp was detected in lymphoma tissue of 15 (75%)
pts. Cp DNA (TETR-PCR)was detected in conjunctival swabs and/or
PBMC from 10 (50%) OAML patients and in PBMC from one (2%)
donor (p=0.01). Viability and infectivity of Cp, demonstrated by growth
in cell cultures, were confirmed in conjunctival swabs and/or PBMC
from 5 (25%) OAML pts, but not in donors (p=0.002). Conclusions. This
prospective case-control study demonstrates, for the first time, that Cp
is viable and infectious in conjunctival swabs and/or PBMC of OAML
pts. The association between Cp and OAML is now supported by a sec-
ond Koch’s postulate level. Epidemiological features in OAML pts are
consistent with increased risk of Cp exposure.
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PATTERN OF ANGIOGENESIS-RELATED GENE EXPRESSION DURING IN
VIVO GROWTH OF MANTLE CELL LYMPHOMA CELL LINE JEKO-1
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Background. The significance of angiogenesis for disease progression
is well established in solid tumors. Alternatively, other mechanisms such
as vasculogenic mimicry and vessel cooption were described to provide
oxygen supply. The contribution of these processes and their molecular
mechanisms in hematologic malignancies remains to be elucidated. Asms.
To analyse expression profile of angiogenesis-related genes in human
mantle cell lymphoma cell line JEKO-1 growing in vivo after subcuta-
neous xenotransplantation into immunodeficient mice in comparison to
the JEKO-1 cell line cultured in vitro. Methods. We injected 5 millions of
JEKO-1 cells subcutaneously into sublethally irradiated NOD/LtSz-
Raglnull mice (n=4). Animals were killed when the tumors reached 2
cm in diameter and total RNA was isolated from the tumors. After
reverse transcription, real time PCR analysis of angiogenesis-related gene
expression was performed by using low density arrays (human angio-
genesis panel). The results were normalized to GAPDH expression and
two independent RNA isolations from in vitro growing JEKO-1 cells were
used as calibrator sample. Flow cytometry analysis revealed that tumors
consisted of 20-40 % of human CD45 positive cells. To rule out possi-
ble nonspecific detection of mouse genes, we separated human lym-
phoma cells from murine cells on magnetic column by anti human CD45
microbeads. CD45 positive and CD45 negative cell fractions were
analysed as positive and negative controls, respectively. Results. The pos-
itive and negative controls confirmed the specificity of the array for
human genes. The selected CD45 positive tumor cells showed similar
expression levels as nonselected cells (i.e. the whole tumor cell popula-
tion). No gene expression was detected in CD45 negative tumor cells.
The most upregulated gene in all JEKO-1 tumors compared to i vitro
growing JEKO-1 cells was platelet-endothelial cell adhesion molecule 1
(PECAM-1/CD31; 25-40 - fold increase). Other upregulated genes
included brain-specific angiogenesis inhibitor 1 (BAI-1), fibulin 5
(FBLNS), vascular endothelial growth factor receptor 1 (VEGER-1), angio-
genin (ANG), connective tissue growth factor (CTGEF), hepatocyte
growth factor (HGF) and lymphangiogenic markers prospero-related
homeobox 1 (PROX1) and CD44. Proangiogenic vascular endothelial
growth factor (VEGF) and midkine were downregulated and expression
of VEGFB didn’t change. No expression of VEGFC, angiopoietin-1,



angiopoietin-2 was detected as well as expression of receptors TIE-1,
VEGFR-2, VEGFR-3 and fms-related tyrosine kinase 3 (FLT3). Summary
and Conclusions. Our results revealed significant changes in gene expres-
sion of angiogenesis-related genes in JEKO-1 mantle cell lymphoma cell
line after xenotransplantation into immunodeficient mice. Interestingly,
the most upregulated gene was platelet-endothelial cell adhesion mole-
cule 1, CD31/PECAM-1. Furthermore, we detected differential expres-
sion of several well-known proangiogenic factors (VEGE ANG, CTGE,
HGEF) as well as inhibitors of angiogenesis (BAI-1, FBLNS and VEGFR-
1). The results suggest that regulation of angiogenesis by lymphoma
cells might represent an important factor impacting growth and propa-
gation of mantle cell [ymphomas.

Funding: IGAMZ 8317-4, MSN0021620806, MSM0021620808, LC
06044, 1M6837805001, and GAUK 50/2004/c.
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CRYPTIC REARRANGEMENTS OF THE ALK GENE IN ALK-EXPRESSING
DIFFUSE LARGE B-CELL LYMPHOMA
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Background. ALK* DLBCL represents a recently described subtype of
B-cell lymphoma, expressing the anaplastic lymphoma kinase (ALK). An
aberrant expression of this protein tyrosine kinase is typically found in
T/null-cell derived ALK* anaplastic large cell lymphoma (ALCL) which
are characterized by 2p23/ALK rearrangements. So far, less than 40 ALK
DLBCL cases have been published. The majority of them is character-
ized by the t(2;17)(p23;q23)/ALK-CLTC rearrangement. Aims. The aim
of our study was to identify and characterize ALK rearrangements in two
DLBCL cases showing expression of ALK. Methods. Immunohistochem-
istry (IHC) was used to assess the expression pattern of ALK in two
CD20-/CD138" DLBCL cases. Conventional cytogenetics, followed by
FISH, was applied to identify and characterize the underlying 2p23 aber-
rations. The putative ALK partner was identified by 5 RACE PCR and
RT-PCR followed by sequencing. Results. Case 1: cytoplasmic expression
of the ALK protein, found by IHC, suggested a variant t(2p23). Cytoge-
netics revealed complex aberrations not involving 2p23, while FISH
showed translocation of the 3’ALK region to 3q27 and translocation of
the entire BCL6 gene (3q27) to 2pter. Further 5’ RACE PCR detected an
in-frame SEC31A-ALK fusion transcript in which exon 24 of SEC31A
was fused to exon 20 of ALK. Interestingly, the 4q21 region harbouring
SEC31A looked normal in the present case. Further multicolour kary-
otyping and FISH analysis identified the cryptic SEC31A-ALK fusion at
3q27. This rearrangement probably occurred by a t(2;3)(p23;q27) asso-
ciated with a cryptic insertion of the 5’end of SEC31A upstream of the
translocated 3’ALK. In addition, a duplication of the SEC31A-ALK fusion
was found on a der(20). Case 2: IHC showed cytoplasmic and nuclear
expression of ALK. Cytogenetics identified a t(2;2)(p23;q31) as a part of
a complex karyotype. FISH with LSI ALK showed translocation of the
3’end of ALK to a normal-looking 5¢35. This region harbours the NPM
gene involved in a classical t(2;5)(p23;q35) which typifies approximate-
Iy 75% of the ALK* ALCLs. Further FISH analysis showed a cryptic inser-
tion of the 3’ALK into the NPM locus. This is the first ALK* DLBCL case
in which a t(2;5)-independent NPM-ALK fusion has been detected. Sum-
mary and Conclusions. In summary, we identified two new rearrange-
ments of ALK in ALK" DLBCL and confirmed the key role of this gene
in the pathogenesis of this rare subtype of B-cell lymphoma. In both
reported cases, ALK rearrangements were submicroscopic and generat-
ed by an insertion of either the partner gene, SEC31A, into the 3" end of
ALK, or by an insertion of the 3’ end of ALK into the partner gene
(NPM/5¢35). These cytogenetically cryptic rearrangements of ALK have
never been described in ALK DLBCL.

Copenhagen, Denmark, June 12 — 15, 2008
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EXPRESSION OF CXCR4 AND CD26 ON DENDRITIC
LYMPHOPLASMACYTOID LYMPHOMA: A KEY FOR INTERPRETING SKIN
HOMING OF NEOPLASTIC CELLS
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Background. An unusual form of leukemia/lymphoma expressing HLA-
DR, CD4, CD56 and CD123 (IL3R) has been recently described. Surface
antigen mosaic and functional properties of these cells are similar to a
fraction of normal dendritic cells, the DC2 or lymphoplasmacytoid sub-
set. This type of neoplasia perfectly overlaps to CD4'CD56" lymphoma
previously named in WHO classification as blastic NK lymphoma. To
date, two main types of patients affected by dendritic lymphoplasma-
cytoid lymphoma (DLPL) have been described: (i) cases with an acute
leukemia-like picture and (ii) cases with initial skin involvement and
subsequent leukemic or lymphomatous dissemination. Asms. The aims
of this study were: (i) to define the exact immunophenotype of this rare
type of neoplasia; (ii) to assess the real incidence of these cases; (iii) to
correlate immunophenotype with clinical behavior. Methods. In this
study we characterized 10 cases of DLPL by using an extended panel of
monoclonal antibodies, flow cytometry (FCM) and immunohistochem-
istry (IH). Nine cases were studied by FCM and 8 by IH. The panel uti-
lized for FCM characterization was the following: CD2, CD3, CD4,
CD5, CD7, CD8, CD10, CD11a, CD11b. CD11c, CD13, CD14, CD15,
CD16, CD19, CD20, CD22, CD23, CD24, CD25, CD26, CD29, CD33,
CD34, CD36, CD37, CD38, CD40, CD41a, CD42b, CD43, CD44,
CD45, CD56, CD57, CD58, CD61, CD69, CD71, CD80, CD86, CD103,
CD184. Results. FCM characterization on bone marrow aspirates in 7 cas-
es with heavy bone marrow involvement consistently evidenced the
phenotype HLA-DR", CD4*, CD56", CD36*, CD103". Three cases with
massive involvement of bone marrow and no cutaneous infiltration
clearly showed CD26. All cases with bone marrow involvement were
initially referred to our institution as acute myeloblastic leukemia (AML).
During the same period in which we observed the cases reported here,
we overall studied 2551 cases of acute myeloblastic leukemia. IH was
performed on cutaneous biopsies in 5 patients, all of which expressed
CD4, CD56, CD123 and TCL1, along with variable expression of CD68
and CD43. We studied also CXCR4 (CD184), since this receptor and its
ligand CXCL12/SDF1 seem to drive metastasis in several cases of neo-
plastic disease. CXCR4 is antagonized by CD26, trough its enzymatic
action on SDF1. CXCR4 was observed by IH in all cases, while convinc-
ing expression of CD26 was never found. One cutaneous fragment was
also studied by FCM, confirming the CXCR4*CD26 pattern. Conclu-
sions. In conclusion, immunophenotype of this rare disease seems to be
stable as regards HLA-DR, CD4, CD56, CD36 and CD103 display.
CD26/DPPIV seems to counterbalance CXCR4 function based upon its
activity on CXCL12, abundantly produced in the skin, which seems to
represent the main destination of dendritic lymphoma spreading.
CXCR4 and CD26 appear to be associated with tissue distribution of
neoplastic cells, with CXCR4'CD26 pattern corresponding to cases char-
acterized by initial cutaneous involvement and metastatic potential,
CD26 bright expression being restricted to acute leukemia-like disease.

0247

FACS SORTING IS AN EFFICIENT, FLEXIBLE AND CONVENIENT CELL
TARGETING STRATEGY: APPLICATIONS IN ROUTINE MOLECULAR
DIAGNOSTICS OF MATURE B-CELL MALIGNANCIES

B. Maes, K. Hensen, E Hillen, V. Peeters, J.-L. Rummens
Virga Jesse Hospital, HASSELT, Belgium

Background and aims. In non-Hodgkin lymphoma and multiple myelo-
ma, the malignant cell populations are often situated within a back-
ground of benign lymphoid and non-lymphoid cells. In lymphoid tissues,
lymphoma involvement may only be partial and/or reactive B- or T-cells
may be abundantly present. Bone marrow or peripheral blood may show
only minimal infiltration by lymphoma or myeloma. Detection of chro-
mosomal or gene aberrations on any of these sample types, may be
hampered by the abundance of non-malignant cells. A cell targeting strat-
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egy may therefore be required, to allow a sufficient sensitivity of any
genetic or cytogenetic method such as, FISH or gene- or expression array
applications. Methods and Results. Within the past years we have suc-
cessfully validated and implemented in routine diagnostics, the com-
bined approach of FACS imunophenotyping, simultaneous cell purifica-
tion by FACS directly on glass slides, followed by interphase FISH. FACS
is a very flexible purification technique, as all populations of interest
can be simultaneously sorted. Only small amounts of material and low
numbers of the desired cell type are required for FACS. In our hands,
purity of FACS sorting was significantly higher compared to magnetic
bead sorting (95-99% vs 80 %). Efficiency was also substantially better
for FACS sorting. Subsequent interphase FISH analysis can be applied for
any genetic aberration of interest on FACS sorted cells. It is fast and
non-laborious thanks to the purity of the investigated cell population and
the absence of background cells or substances, and with reduced reagent
costs as only a small amount of probe should be applied on the small cell
spot generated by FACS. In CLL, we have demonstrated that the sensi-
tivity of detecting deletion 17p positive CLL cells by FISH on FACS sort-
ed CD19+CD5+ cells is 1 in 10exp5 to 1 in 10exp6 white blood cells.
This sensitivity is as high as that of allele-specific oligonucleotide PCR
and allows this methodology to be used for assessing MRD negative sta-
tus. We have shown that plasma cells present in as low as 1 % of WBC
in the bone marrow can be successfully investigated for the occurrence
of IGH-translocations, deletion 13q and deletion 17p by this FACS-FISH
approach. In addition, we have also shown that array-CGH and
metaphase FISH is feasible on FACS purified plasma cells. In follicular
lymphoma and mantle cell lymphoma, respectively FISH for the
IGH/BCL2 fusion and FISH for the IGH/CCND1 fusion is successfully
performed on respectively CD19°CD10*and the CD19°CD5" cell pop-
ulations sorted by FACS. Either blood, bone marrow or a cell suspension
of an involved lymph node can be used for diagnosis or staging, or to
sensitively detect residual bone marrow involvement after therapy. Con-
clusions. FACS-sorting is an efficient, flexible and convenient cell target-
ing strategy that allows adequate combination of immunophenotyping
and detection of genetic aberrations by FISH in different types of B-cell
malignancies. In addition, it is a promising technique in view of novel
micro-array applications for B-cell malignancies, which will benefit from
the high cell population purity obtained by FACS sorting.

0247

REPEATED RADIOIMMUNOTHERAPY (RIT) WITH 1-131 RITUXIMAB IN
PATIENTS WITH RELAPSED OR REFRACTORY B-CELL NON-HODGKIN'S
LYMPHOMA (NHL); PRELIMINARY RESULTS

HJ. Kang,' S.M. Lim,' G.J. Cheon,' C.W. Choi,' S.S. Lee,' LI. Na,'
B.Y. Ryoo,' W.S. Kim,” S.H. Nam,® Y.H. Park,’ C. Suh,* H.S. Eom,’
S.H. Yang'

1Korea Cancer Center Hospital, SEOUL, South-Korea; *Samsung Medical
Centet, SEOUL; *Seoul Veterans Hospital, SEOUL; *Asan Medical Center,
SEOUL, South-Korea; *National CancerCenter, SEOUL, South-Korea

Background and Aims. Previously, we reported the results of single treat-
ment with I-131 rituximab in relapsed or refractory B-cell non-Hodgkin’s
lymphoma (12th EHA abstract 0300). The study results showed mod-
est response rate (35.0% in total patients; 55.6% in low-grade lym-
phoma, 18.2% in DLBCL.) with relatively short duration of response
(median, 2.4 months; range, 1.0-31.6). Therefore, we designed a new
protocol to investigate that the efficacy of RIT could be increased by
repeated administration of [-131 rituximab as done with chemotherapy.
Methods. Inclusion criteria were as follows: B-cell NHL with relapsed or
refractory to primary standard therapy, measurable disease, adequate
hematologic, renal, and hepatic function, informed consent. The ritux-
imab (Mabthera, Roche) was radiolabeled with iodine-131 (I-131) using
a modified chloaramine T method. All patients received unlabeled rit-
uximab of 70 mg immediately prior to administration of therapeutic
dose of I-131 rituximab (median 7.4 GBq; range, 4.44-9.73 GBq), and 1
months later tumor response was evaluated by contrast enhanced 18F-
FDG PET/CT. RIT with I-131 rituximab was repeated in patients who
did not progress after single treatment, and continued until disease pro-
gression or up to maximum six cycles. Results. 16 patients were enrolled
(7 Mantle cell, 3 Marginal zone B-cell, 2 follicular cell, 4 diffuse large B-
cell; median age, 61 years). Patients had been received one more than pri-
or chemotherapy regimens (range, 1-4) and median treatment cycles of
6 (range, 5-15). A total of 50 cycles of I-131 rituximab (median 3; range,
1-6) were administered, and all patients were evaluated for response
and toxicities. The total objective response rate was 68.8%, and 66.7 %
(6 CR, 3 PR) in low-grade lymphoma, 75% (3 PR) in DLBCL. The medi-
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an duration of response was 6.6 months (range, 0.6-24.7 months).
Adverse events were primarily hematologic toxicities; the incidence of
grade 3 or 4 neutropenia and thrombocytopenia was 12.0% (23/50
cycles) and 18% (31/50 cycles), respectively. There was no treatment-
related death. Summary and Conclusions. Compared to single treatment,
repeated administration of I-131 rituximab can increase the duration of
response and response rate in patients with relapsed or refractory B-cell
NHL.

0248

THE HAEMOPHAGOCYTIC SYNDROME (HPS) RE-VISITED: A
SOUTHEAST ASIAN PERSPECTIVE

C. Tan, W. Hwang, Y. Loh, C. Chuah, HJ. Ng, LH. Lee, S.L. Tien,
L.C. Lim, Y.T. Goh, M. Koh

Singapore General Hospital, SINGAPORE, Singapore

Background. HPS is a clinicopathologic entity characterized by fever,
cytopenia, liver dysfunction and coagulopathy due to dysregulated acti-
vation of non-neoplastic histiocytes. It is associated with a myriad of dif-
ferent causes, with geographical variations, and commonly results in an
unfavorable outcome. Data pertaining to its approach is scarce.
Advances in immunophenotyping have allowed better delineation of
lymphoma-associated HPS. We report the clinical spectrum and out-
come of 55 cases of HPS in an adult Asian population from a single insti-
tution. Methods. Patients(pt) with findings of haemophagocytosis on
bone marrow morphology from year 2002 to 2007 were identified and
clinical records of such patients were reviewed in this retrospective
analysis. Only patients who fulfill the criteria of having HPS were includ-
ed in the study. Results. There were 37/55 cases (67 %) associated with
malignant lymphoma. According to WHO classification, these include
NK/T cell lymphoma, nasal-type (n=11), peripheral T-cell lymphoma
(NOS) (n=8), anaplastic large T-cell lymphoma (ALTCL)(n=2),
hepatosplenic A%o T-cell lymphoma (n=2), angioimmunoblastic T-cell
lymphoma (n=1), diffuse large B-cell lymphoma(DLBCL) (n=9), indolent
B-cell lymphoma (n=3) and Advanced Hodgkin’s disease (n=1). Com-
pared to pt with T or NK-cell lymphomas, pt with B-cell lymphoma
were older (median age 69yrs vs 48yrs, p=0.02). Of 11 pt with NK/T-cell
lymphoma, nasal-type, 9 had primary extra-nasal presentation, while 3
were extra-nasal relapses, with prior history of nasal involvement. Com-
mon to both the T and NK-cell lymphomas were the demonstration of
EBV involvement by in-situ hybridization for EBV-encoded early small
RNA or PCR for EBV DNA, absence of serological evidence of an active
EBV infection and unremarkable tumour masses. Except for 2 cases of
ALTCL, marrow infiltration by lymphoma was evident in all cases of T
or NK-cell lymphomas. Only 4/9 cases of DLBCL had evidence of mar-
row involvement. Other causes of HPS (33%) included disseminated
TB (n=5), autoimmune disease (n=3), viral infection (1 each for HIV, dis-
seminated variecella, and dengue virus infections respectively), bacteri-
al infection (n=1) and marrow metastasis (n=1).
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Figure 1. Overall survival by underlying causes of HPS.

Etiological cause of HPS could not be elucidated in 5 cases. Despite
similar presenting features, prognosis of non-malignant causes of HPS
was good once appropriate treatment was instituted. Two patients with
disseminated TB who did not receive anti-TB treatment due to a delay
in the diagnosis succumbed to HPS. Median overall survival for NK/T
cell lymphoma, nasal-type, T-cell lymphoma (excluding ALTCL), B-cell



lymphoma and infective causes were 15 days, 30 days, 578 days and not
reached respectively (#=0.007). Underlying etiology of HPS was a more
important prognostic factor than age or performance status on multivari-
ate analysis. Conclusions. Vigorous search for an underlying etiology is
crucial. Infectious disease screening has to be guided by epidemiologi-
cal data. A delay in diagnosis may compromise the outcome of a treat-
able infection like TB. EBV associated NK/T or T-cell lymphoma
accounts for a disproportionate number of cases unique to the Asian
perspective and prognosis remains dismal. HPS is the common end-point
and contributory cause of mortality for all pt with NK/T Iymphoma,

nasal-type . This has implications in clinical trials.
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TRANSCRIPTOME DEFINED PATHOGENESIS AND CLASSIFICATION OF
B-CELL NON-HODGKIN LYMPHOMAS IDENTIFIES SIGNATURES THAT
PROVIDE AVENUES FOR PROGNOSTIC MARKERS AND GENOMIC
DRIVEN TARGETED THERAPIES

M. Aggarwal,' M.A. Piris," E. Kimby®

'Spanish National Cancer Center, MADRID, Spain; *Karolinska Institutet,
STOCKHOLM, Sweden

Background. The knowledge so far accumulated about B-cell lym-
phoma pathogenesis has not been sufficient to facilitate the development
of targeted therapies. We analyzed a large series that includes all the
major B-cell lymphoma types. Aims. Identification of commonly dysreg-
ulated pathways in B-cell non-Hodgkin’s lymphomas. Identify hetero-
geneity in B-cell lymphomas in terms of functional pathways. To find out
key driving mechanisms in the pathogenesis of B-cell lymphomas. To
investigate the prognostic potential of biological markers ofp pathogene-
sis. To translate genomic profiling into discovery of targeted therapie.
Methods. We used a combination of microarray; gene set enrichment
analysis, tissue microarrays, gene silencing and multiple bioinformatics
tools for our analysis.
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Results. The functional signatures determining lymphoma classification
were cell-cycle, apoptosis, cytokine-cytokine receptor interaction, T-cell
receptor, B-cell receptor (BCR), cell adhesion, and NF-kB activation.
These signatures reveal subclasses of diagnosed lymphoma types, sug-
gesting the existence of a distinct functional heterogeneity within most
lymphoma types, and particularly among CLL, MCL, and DLBCL. Func-
tional signatures in B-cell lymphomas allow a better understanding of
common mechanisms, and at the same time establish the biological basis
of the clinical variability. The results identify the main pathways driv-
ing lymphoma growth, and reveal the existence of common survival
mechanisms (B-cell receptor pathway) and genes (TCL1a oncogene) that
are essential for [ymphoma pathogenesis. We explored the functional
pathways that define prognostic variance in CLL and other lymphomas.
In CLL, using chemical genomic profiling techniques, we identified drugs
that can potentially reverse the progression of disease. Summary and Con-
clusions. We identify lymphoma to be a result of multiple oncogenic
lesions and deregulated pathways, the key drivers being altered BCR
signaling and TCL1A expression acting via the calcium signal pathway
in B-cells and T-cells. These findings helped us to explore targeted drugs
using chemical genomic profiling in B-NHL.Additionally, we found
markers with prognostic potential in MCL an CLL from profiling stud-
ies.
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FOLLICULAR LYMPHOMA (FL) DIFFERS FROM FOLLICULAR
HYPERPLASIA (FH) ALSO AT THE EPIGENETIC LEVEL

J. Paz Carreira,'R. Losada,' A. Garcia-Rivero,! M. Varela-Pérez,*
A. Alvarez,” F Bal]. Alba,* M. Gonzalez-LépeZz®

'Centro Oncologico de Galicia, LA C OR UNA; *Xeral-Calde Hospital, LUGO;
SJuan Canalejo Hospital, A CORUNA; “POLUSA, LUGO, Spain

Introduction. The distinction between benign follicular hyperplasia (FH)
and follicular lymphoma (FL) can sometimes be challenging. Germinal
centers (GC) are unique sites in peripheral lymphoid tissue where clon-
al selection of B cells takes place. This occurs as a response to stimula-
tion by various antigens originating, sometimes, follicular hyperplasia
(FH). GC have been known to be a major source of B-cell lymphomas
including follicular and diffuse large cell. DNA methylation of tumor-sup-
pressor genes is a mechanism of gene silencing involved in the pathogen-
esis of FL. Much less is known about the role of methylation in FH. We
determined the methylation status of 5 tumor-suppressor genes in 20
patients with FL and 30 patients with BFH in order to see any differences
between the pathological and the physiological state. Material and Meth-
ods. Genomic DNA extracted from paraffin-embedded samples of 20 FL
and 30 BFH were analyzed by methylation-specific polymerase chain-
reaction to determine promoter hypermethylation of DAP-k, SHP1,
Rarf, p14 and p15. FL samples were obtained from lymph nodes. BFH
samples were obtained from lymph nodes and tonsils. Diagnosis was
based on morphology and immunohistochemistry analysis. All cases
were matched for age, sex and ethnic origin. Results. DAP-k, SHP1, p14,
p15 and RARb promoters were methylated in FL and BFH. DAP-k and
RARD promoter methylation occurred with higher frequency in FL (89%
and 72%) than in BFH (44% and 39%) (¢=0.004 and p=0.024). SHP1 is
methylated in 89% FL vs 35% BFH (p=0.000). p14 was more frequent-
ly methylated in FL (100%) than in BFH (36%) (»=0.01), but only five
samples were analyzed for this gene. pl5 was methylated more fre-
quently in FL than in BFH (39 % vs 25%) but the difference was not sta-
tistically significant (p=0.388). Conclusions. Inactivation of DAP-K, SHP1
and Rarf is present in FL with significantly higher frequency than in
BFH. Therefore, it may have pathogenic significance. With our data,
methylation of the cyclin dependent kinase inhibitor p15 is not a differ-
ential pathogenic event in FL with respect to FH. However, in the case
of p14, in spite of the small size of the sample, it may represent a com-
plementary route to disease progression.
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CUTANEOUS CCL27 EXPRESSION IN EARLY-STAGE MYCOSIS
FUNGOIDES: ITS ROLE IN THE BALANCE BETWEEN THE TUMORAL
INFILTRATE AND ANTI-TUMORAL IMMUNE RESPONSE, AND
PROGNOSTIC UTILITY AS A PREDICTOR OF RECURRENCE

G. Goteri,' S. Rupoli,” A. Campanati,® S. Sabato,' L . Canafoglia,’

G. Ganzetti,’ P. Picardi,” A. Costagliola,' D. Stramazzotti,' S. Pulini,*
A.R. Scortechini,’ S. Serresi,” M. Ottaviani,® M. Nicolini,® A. Cellini,?
G. Fabris,! A.M. Offidani,’ P. Leoni®

'Institute of Pathology, ANCONA; *Clinic of Hematology, ANCONA; *Clinic
of Dermathology, ANCONA; *Department of Hematology, PESCARA; *Divi-
sion of Dermathology, LN.R.C.A.-I.R.C.C.S., ANCONA; ‘Division of Der-
matology, FABRIANO, Italy

Background. Recruitment of neoplastic T-cells in skin is a critical step
in the pathogenesis of Mycosis Fungoides (MF) lesions. The chemokine
CCL27 attracts memory CCR10-positive T cells to the skin. Increased
CCL27 serum levels and skin epidermal expression have been observed
in MF patients compared to normal controls, but the interactions
between neoplastic cells and the skin immune system needs to be fur-
ther elucidated. Aims. We investigated whether CCL27 expression in
MF is related to the density of dendritic cells (DC), CD8+ lymphocytes
and CD4+ neoplastic lymphocytes; moreover, whether it influences the
clinical response to therapy, it is modifiable by therapy itself and if the
changes eventually observed can predict the frequency of recurrences
and event-free survival. Material and methods. CCL27 epidermal immuno-
histochemical staining was performed in 52 early stage-MF patients, 34
M/18 F, treated by PUVA plus interferon a for 14 months, with a com-
plete follow-up data. Specimens were obtained at diagnosis and at the
end of treatment. Formalin-fixed/paraffin-embedded tissue sections
were immunostained with anti-CCL27, CD1a, CD8, CD4 antibodies.
CCL27 immunoreactivity was graded as + (faint/moderate staining, lim-
ited to epidermal basal layer, as in normal skin); ++ (faint/moderate
staining in the suprabasal layers; strong staining up to the lower two-
thirds of epidermis); +++ (strong staining of full-thickness epidermis).
Density of CD1a-positive DC and CD8+ lymphocytes was graded as +
(few/isolated cells), ++ (small, <5 cell clusters), +++ (larger, >5 cell clus-
ters). Density of CD4+ lymphocytes was graded as + (perivascular infil-
trate), ++ (discontinuous subepidermal band), +++ (continuous band).
Statistical analysis was also performed ( chi2 test for tables of contin-
gency; event-free survival curves (EFS) by Kaplan-Meier method). Results.
At diagnosis, CCL27 expression was similar to normal skin in 16 cases
and abnormal/suprabasal in 36, with 12 +++ cases. A normal/basal
CCL27 expression tended to be correlated with a high DC density and
with a low neoplastic infiltrate density (although p=NS). CCL27 at diag-
nosis was not correlated with clinical response (50 complete
remission/CR, 2 partial remission). Treatment induced a significant
CCL27 increase (suprabasal in 42 cases with 24 +++ cases; ¢’ test:
p=0.004). Skin CCL27 expression at the end of treatment, but not at
diagnosis, was related to recurrence and influenced EFS. During follow-
up (median, 92.5 mo.s; range, 43-165), 33 patients relapsed (median EES,
46 mo.s). A normal/basal CCL27 expression at the end of treatment,
was correlated with a lower incidence of disease recurrence (3/9 com-
pared to 30/41 with suprabasal expression; y’ test: p=0.022) and a longer
median EFS (111 mo.s vs 39 mo.s with suprabasal expression; log rank
test: p=0.031). Conclusions. Increased CCL27 expression in early-stage MF
lesions might be related to a balance between neoplastic cells and
immunomodulant dendritic cells. CR induction in almost all patients by
treatment is not correlated with a CCL27 reduction, but a normal CCL27
expression after treatment designates a subset of patients (about 20%)
with a favourable behaviour. The mechanisms involved in the increased
CCL27 expression after therapy in the remaining 80% patients, which
have a higher probability to recur, need to be further investigated
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MUTATION ANALYSIS OF IGVH GENES IN 18 SPLENIC MARGINAL ZONE
LYMPHOMA (SMZL) CASES AND CORRELATION WITH CLINICAL AND
IMMUNOPHENOTYPIC CHARACTERISTICS

C. Kalpadakis,' E. Dimitriadou,” T. Vassilakopoulos,’

M. Angelopoulou,” M. Siakantaris,” E Kontopidou,” H. Papadaki,'

P. Panayiotidis,” G. Pangalis’

'University of Crete, HERAKLION; *University of Athens, Laskon General Hos-
pital, ATHENS, Greece

Background. SMZL is a distinct entity. Current data suggest that there
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is an heterogeneous pattern of immunoglobulin (Ig) somatic hypermu-
tation. The prognostic significance of these molecular findings is yet
controversial. Aims. To evaluate the mutational status in a series of 18
SMZL patients and to correlate it with patients’ features and outcome.
Methods. DNA was extracted from mononuclear cells of spleen tissues
and bone marrow. Polymerase chain reaction (PCR) was performed
using 5’ leader region specific primers for each one of the six VH fami-
lies (VH1-VH6) and a 3’ consensus primer. Resultant PCR products were
next ligated and cloned and plasmid DNA was isolated from overnight
cultures of randomly selected colonies. At least five plasmids per case
were sequenced for both orientations. Clinical, laboratory and outcome
data of these patients were recorded and evaluated in relation to muta-
tional status of IgVH genes. Results. In 9 of 18 cases (50%), IgVH genes
were found mutated (<98% homology to the nearest germline config-
uration). Sixteen cases used the VH3 and the other two the VH1 fami-
ly segments. Correlation of mutation status with clinical, laboratory and
outcome characteristics of our pts disclosed no statistical significant find-
ings. Sixteen cases (9 mutated and 7 unmutated) used the VH3 family,
while the other two unmutated used the VH1-2 family. In order to deter-
mine whether mutations in IgVH regions were antigen driven, we fur-
ther analyzed the mutation pattern of somatic hypermutation in the
mutated cases (Table 1). p values of 0,05 according to the multinomi-
al distribution model were considered statistically significant of anti-
gen-selection, as itis currently accepted. In two of the nine mutated cas-
es the R/S ratio in CDR was greater than expected by chance only, sug-
gesting antigen selection. In three mutated cases the excess of R over S
mutations targeted the FR regions rather than the CDR. In the remain-
ing four mutated cases the pattern of R/S mutations in FR or CDR
showed no evidence of antigen selection. Summary and Conclusions. Our
results indicate that there are two types of SMZLs, one with mutated
VH genes and one with unmutated. VH3 family was the most com-
monly used. In the mutated cases the ratio of R/S mutations displayed
an heterogeneous pattern and in 4 of them antigen selection process
could not be clearly supported. Prognostic significance of the VH fami-
ly usage and mutational status has not been confirmed in this study.

Table 1.
VDJ gene in mutated patients | FR Pvalue |CDR |Pvalue
{% numb. of mutations ) RIS FR R:S CDR
VH3-11 J4 D5-5 (97.57%) 3/0 0.28 3/0 0.022
VH3-23J4D6-6 (67.36%) 51 0.55 51 0.18
VH3-23J4D2-2 (97%) 32 0.01 5/1 0.004
VH3-15J4D3-22 (36%) 415 0.008 |3/2 0.23
VH3-13J1D3-10 (91.58%) 6/1 0.97 0/0 0.93
VH3-7J6D6-19 (84.03%) 18/0 0.99 2/0 0.65
VH3-4J2D2-21 (90.28%) 1370 0.00 3/0 0.34
VH3-48J2D7-27 (37%) ™" 0.52 3/0 0.12
VH3-74J4D4-17 (88.5%) 1410 0.00 0/0 0.94
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LONG-TERM SURVIVAL OF PATIENTS DIAGNOSED WITH NON-HODGKIN
LYMPHOMA AFTER A PREVIOUS MALIGNANCY

D. Pulte,! A. Gondos,” H. Brenner®

'Weill Cornell Medical College, NEW YORK, USA, *German Cancer Research
Center, HEIDELBERG, Germarny

Background. An increase risk of non-Hodgkin lymphoma (NHL) has
been observed in survivors of several malignancies. Survival for patients
with primary NHL has improved in the 1990s and early 21st century, but
population-based survival data for patients diagnosed with NHL after a
prior malignancy are sparse. One prior study of NHL after HD treated
between 1981 and 1999 found generally poor outcomes, with overall
survival of about 30% in this patient population, a much lower rate than
that for patients with primary NHL treated during the same time peri-
od. Aims. To disclose changes in survival in patients with NHL after a pre-
vious malignancy between the 1990s and the early 21st century. Meth-
ods. We estimated trends in age specific 5- and 10-year relative survival



of NHL patients with prior malignancy in the United States from 1990-
1994 to 2000-2004 from the 1973-2004 data base of the Surveillance,
Epidemiology, and End Results (SEER) Program. Period analysis of sur-
vival was employed to disclose recent developments with minimum
delay. Results. 10,605 patients were diagnosed with a NHL after a prior
malignancy during the periods studied. The most common preceding
malignancies were non-epithelial skin cancers other than melanoma (rep-
resenting 35% of prior malignancies in this sex and age group) and
prostate cancer (12%) for men aged 15-64, prostate (43.5% and 47.4%,
respectively) and colon/rectum cancer (12.2% and 16.5%, respectively)
in men 65-74 and 75+ years of age. Breast (33.1%) and cervical (19.4%)
cancers were most common for women aged 15-64 while breast (41.9%
and 42.0%, respectively) and colon/rectum cancers (13.3% and 20.2%,
respectively) were most common among women aged 65-74 and 75+.
Five and 10-year relative survival has strongly improved for NHL patients
with prior malignancies between 1990-94 and 2000-04, from 38.0% to
54.1% and 24.4% to 41.0%, respectively. The increase was most pro-
nounced among men below the age of 65 (from 17.7% to 58.6% and
from 12.7% to 44.4%, respectively) but major increases were also seen
in older age groups and among women. Despite a strong increase in rel-
ative survival, patients with prior malignancy continued to have a worse
prognosis compared to those with no prior malignancy (Figure 1),
although the gap in survival has lessened over time. Conclusions. NHL
after a prior malignancy is common, with 1 in 7 cases of NHL occurring
in patients with a history of prior malignancy. The prognosis of patients
with secondary NHL has strongly improved in recent years, particular-
ly among male patients below 65 years of age. The use of antibody ther-
apy, active treatment for HIV, and other advances are likely to contribute
to the improvements observed. A history of prior malignancy continues
to be a marker of relatively poor prognosis in patients with NHL, but sur-
vival has improved greatly in patients with and without prior malignan-
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NT-PROBNP IS A POWERFUL AND INDEPENDENT PROGNOSTIC
FACTOR FOR SURVIVAL IN ANTHRACYCLIN-TREATED LYMPHOMA
PATIENTS

A. Salar, R Guerri, ] Comin, A. Alvarez-Larrdn, M Gomez, E. Gimeno,
B Sanchez-Gonzalez, C. Pedro, E. Abella, L Molina, T. Gimenez,
] Bruguera, C. Beses

Hospital del Mat, BARCELONA, Spain

Introduction. N-terminal pro-brain natriuretic peptide (NT-proBNP) has
been shown to be a sensitive indicator of cardiac abnormalities. High
blood levels of NT-proBNP have been associated with poor clinical out-
come in patients with amyloidosis treated with conventional chemother-
apy and/or autologous transplantation. However, its clinical value in
lymphoma is unknown. Aims. To assess the value of NT-proBNP as a
prognostic variable for survival in patients with lymphoma receiving
anthracyclin-containing chemotherapy. Patients and methods. patients
with Hodgkin’s (HL) and non Hodgkin’s lymphoma (NHL) candidate to
receive anthracyclin-containing chemotherapy were included. Clinical
heart examination, evaluation of cardiovascular risk factors, determina-
tion of NT-proBNP blood levels and high resolution echocardiography
were done at diagnosis, at the end of therapy and annually thereafter.
NT-proBNP levels were measured with electrochemiluminescence sand-
wich immunoassay (ECLIA; Roche) on an Elecsys System 2010. Clini-
cal variables related with patient characteristics, lymphoma risk and car-
diovascular risk were analyzed. Results. 81 patients have entered onto the
study and 79 pts have been analyzed (2 early lost of follow-up). Patient
characteristics: median age: 61 years (range: 18-85); male: 58%; NHL:
79%; HL: 21%; ECOG/PS 22: 25%; Ann Arbor III-IV: 57 %; B-symp-
toms: 24%, bulky: 17%; LDH >1 nv: 34%; p2-microglobulin >1 nv:
53%; albumin <35 g/L: 32%; haemoglobin <105 g/L: 20%; extranodal
disease 22: 17 %; comorbidities 22: 44%; previous cardiac disease: 11%;
median NT-proBNP: 100 pg/mL (9-9102); median left ventricular ejection
fraction (LVEF): 65% (range 41-83). High blood levels of NT-proBNP
were associated with: age, Ann Arbor stage, ECOG/PS, LDH, fp2-
microglobulin, albumin, haemoglobin, comorbidities and previous car-
diologic history (but not with LVEF). Median follow-up from starting
treatment was 18 m (0-45). Ten patients died. Overall survival (OS) at 12
and 24 months were 87% (95% CI: 80-94%) and 84% (95% CI: 80-
88%) respectively. Table 1 shows sensitivity, specificity, positive predic-
tive value (PPV), negative predictive value (NPV) and efficacy for sever-
al cut-off levels of NT-proBNP. Factors associated with worse OS in the
univariate analysis were: NT-proBNP >900, ECOG/PS 22, LDH >1 nv,
B2-microglobulin >1 nv, albumin <35 g/L, haemoglobin <105 g/L, num-
ber of comorbidities 22, previous cardiologic history, number of extra-
nodal sites 22, B-symptoms, age >60. In multivariate analysis, the
strongest factor predicting for survival was NT-proBNP >900 (HR 22,
95% CI: 4.1-119) (9<0.0001). Conclusions. NT-proBNP >900 is a strong
and independent prognostic factor for survival in patients with lym-
phoma treated with anthracyclin-containing regimens. 2. Levels of NT-
proBNP are not associated with LEFV in this study. 3. NT-proBNP is an
easy, fast, widely available and well-standardized parameter that could
be useful in addition to other well-established prognostic indexes.

Table 1.
Cut-off of NT- proBHF Semsitivity | Specificity FEV HEW Efficacy
el e e () ]
=330 90 B3 3135 982 ok
=500 20 16 44.4 94.7 243
=000 20 16 N o7 937

Figure 1. Relative survival rates after in patients diagnosed with NHL. Sol-
id lines represent patients with prior malignancy, dashed lines patients with-
out prior malignancy.
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T-CELL LARGE GRANULAR LYMPHOCYTE LEUKAEMIA: CLINICAL
COURSE AND RESPONSE TO TREATMENT

E Fortune,' A. Fortune*,' K. Kelly*,"]. Sargent,* S. McGuckin,"'
E Quinn,' K. Haslam,' D. O'Brien,' E. Conneally,' P. Browne,'
P. Thornton,” E. Vandenberghe' *Co first author

'St. James Hospital, DUBLIN, Ireland; *Mater Hospital, DUBLIN, Ireland

Background. Large Granular Lymphocytic Leukaemia (LGL) is an indo-
lent T lymphoproliferative disorder. Molecular analysis of the T cell
receptor (TCR) gene to define clonal T populations has made LGL diag-
nosis robust and thus clarified its natural history. Aims. We have
reviewed the clinical course and treatment outcome of patients with
LGL attending 2 large haematology services to clarify its natural histo-
ry and assess response to treatment. Methods. The clinical features, lab-
oratory findings and treatment response. Of 20 patients diagnosed
between 2003-2007 with a clonal proliferation of T-LGL confirmed by
morphology, flow-cytometry and molecular analysis. Results. Twenty
patients with a median age of 66 (range 27-78) were referred to a haema-
tology unit by their general practitioner with non-specific symptoms of
fatigue (55%), recurrent infections (45 %) and minor blood count abnor-
malities. The median time from symptom onset to diagnosis was 5
months. Thirteen (65%) patients were neutropenic, 6 had an absolute
lymphocytosis (>5x10° /uL) and 7 (35 %) were anaemic. Physical exam-
ination was normal in 60% of patients with splenomegaly noted in 15%.
An excess of LGLs was seen on blood film with the following
immunophenotype: CD3*, CD7 weak, CD4:CD8 ratio reversal and
CD56-. Clonality was confirmed using TCRp, y and & Biomed probes,
of which 18 had B, 18 y and 9 & gene rearrangements. Twelve (60%)

atients needed treatment for symptoms or a neutrophil count
<0.5x10°/L, with a median time from diagnosis to treatment of 11
months. Six patients received cyclosporine as first line therapy, result-
ing in a temporary improvement in blood count in 3 patients.
Methotrexate or Chlorambucil was used in 4 patients with no improve-
ment. Eight patients were treated with the purine analogue 2'deoxyco-
formycin (Pentostatin); 4 receiving it as first line therapy. The overall
response rate was 62.5% with a complete haematological response in 3
patients (including 2 molecular remissions) and a partial response in 2
patients. Two patients relapsed 18 months after Pentostatin, with 1
patient achieving a further remission with alemtuzamab and a second
multiply treated patient with a 20-year history of LGL proceeding to allo-
geneic bone marrow transplantation. Conclusions. This case series con-
firms the clinically heterogeneous nature of this disorder, and suggests
that it may be under-diagnosed resulting in non-specific morbidity in the
community. Accurate diagnosis using molecular techniques is now pos-
sible. Pentostatin is an etfective, well-tolerated treatment for sympto-
matic LGL. Clarity on indications for treatment and a logical treatment
algorithm might improve the morbidity of this disease.
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HYPOGAMMAGLOBULINEMIA AND NON-NEUTROPENIC INFECTION
AFTER CHEMOTHERAPY COMBINED WITH RITUXIMAB. PREDICTIVE
FACTORS AND CLINICAL SIGNIFICANCE

K. Filanovsky, L. Shvidel, M Shtalrid, A. Duek, M. Haran, E. Sigler,
A. Berrebi

Raplan Medical Center, REHOVOT, Israel

Rituximab is a chimerical human/ mouse monoclonal anti-CD20 anti-
body successfully applied in B-cell lymphoproliferative disorders. The
suppression of B-lymphocytes may induce hypogammaglobulinemia
and increased risk for infection. These complications are rarely observed
as a result of monotherapy with rituximab but have been often noted
following combination with aggressive chemotherapy or in the setting
of autologous stem cell transplantation (ASCT). In an attempt to study
the role of rituximab in induction of hypogamma, we analyzed the fre-
quency of this phenomenon, its possible causes, infectious complications
and infection-related mortality in lymphoma patients treated with dif-
ferent chemotherapy regimens with or without rituximab. We analyzed
182 patients with lymphoma; 136 of them received rituximab concur-
rently with chemotherapy (R-Chemo) and 46 patients treated with
chemotherapy only, with follow-up period of up to five years. Follow-
ing R-Chemo, 17 cases (12.5%) of severe hypogamma (defined as <60%
of normal IgG range) were diagnosed, 21 patients (15.5%) had mild and
moderate hypogammaglobulinemia, and 16 (12%) were found with
decreased IgM alone. Multivariate analysis showed a significant increase
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of severe hypogamma when >6 doses of rituximab were given. More-
over, rituximab in >8 doses leaded to severe hypogamma in 50% of
patients compared to 11.8% in patients treated with <8 doses (¢ .006)
associated with 3 times more infections. The type of chemotherapy reg-
imen didn't influence development of the hypogamma. Even myeloa%
lative chemotherapy used in combination with rituximab before ASCT
slightly increased the rate of severe hypogamma (p .065). Only the com-
bination of fludarabine and rituximab (FR) compared to other Chemo-
R, induced non-significant increase of severe hypogammaglobulinemia
(21% vs 11%; p=0.02), and severe non-neutropenic infection 19.4% vs
5.0% (p .005) and infection-related mortality 24% vs 6% (p. 004). Mul-
tivariate analysis showed that patients post R treatment were 6.4 times
more prone to have severe infections than post other Chemo-R regimens
(95% CI 1.49-27.0). Age and gender of patients, type of lymphoma,
bone marrow involvement didn't affect the immunoglobulin level. We
found a strong correlation between the IgG level and frequency of severe
infections and mortality from infection (p<0.01). Finally, the pre-treat-
ment hypogamma was not found as a risk factor for infection. Howev-
er, the duration of this phenomenon was found important: patients with
severe hypogamma lasted >6 months were 4.5 times more likely to have
severe infection (95%CI 1.19-18.5). In conclusion, hypogammaglobu-
linemia is an important phenomenon leading to increase in infection
and infection-related mortality rate in lymphoma patients receiving
chemotherapy with or without rituximab. Rituximab given for >6 cycles
significantly increases the incidence of severe hypogammaglobuline-
mia. Fludarabine-based chemotherapy combined with rituximab and
the duration of hypogammaglobulinemia are independent predictive
factors for severe infection and infection-related mortality.

0257

INTERLEUKIN 10 (IL10) PROMOTER POLYMORPHISMS ARE
ASSOCIATED TO THE EPSTEIN-BARR VIRUS STATUS IN CHILDHOOD
BURKITT'S LYMPHOMA: PATHOGENIC CLUES FROM AN
INTERMEDIATE RISK REGION

C. E M. Fonseca Minnicelli, M.H.M. Barros, I.Z. Zalcberg,
R.H. Hassan

National Institute of Cancer, RIO DE JANEIRO, Brazil

Background. 1L10 is an immunoregulatory cytokine that exerts B cell
proliferation effects. IL10 expression is influenced by several of EBV
proteins. Moreover, EBV susceptibility seems to be related to IL10 pro-
moter polymorphisms. Aims. To investigate the role of IL10 as a suscep-
tibility factor in BL, related to EBV status. Methods. A case-control study
was performed including 57 BL patients (1-16 years, median 6; M40:F17)
and a group of 270 healthy controls (M148:F122), including 20 umbili-
cal cord blood samples (age 0), 51 children (median age, 8 years) and 199
adults (median 26 years). EBV association was determined in BL sam-
ples by EBER-ISH and PCR. Genotyping was performed by allele spe-
cific (AS)-PCR and fluorescent STR-PCR for positions -1082(A/G) and -
592(A/C) of the proximal haplotype and the IL10.G microssatelite,
respectively. Analysis of the proximal haplotype -1082(A/G), -819(C/T),-
592(A/C) was performed in 106 controls and 48 BL cases. Results. In the
control group, genotypic frequencies were AA= 44.3%, GG=9.9% e
GA=45.8% for the -1082 position and AA= 6.8%, CC=28.4% and AC=
64.8% for -592. In BL patients, -1082 genotypic and genic frequencies
were GG=26.3%, GA=40.3% and AA=33.4%; G allele 0.46, and A allele
0.54. The -1082 GG genotype and G allele, belonging to the high IL10
expression GCC haplotype, were over-represented in BL compared to
the control group (p= 0.006 and p=0.043, genotypic and genic respective-
ly). When BL patients were grouped in EBV+ (n=31) and EBV- (n=24),
the frequency of -1082 G allele was significantly higher in the EBV-
group in relation to control (OR 2.38; CI95%: 1.34-4.22; p=0.0043).
Analysis of the -592(A/C) position in BL group showed frequencies of
AA=2.3%, AC=50% and CC=47.7%; A allele 0.27 and C allele 0.73.
Genotypic frequencies were significantly different from controls, due to
an over-representation of CC genotype (p=0.04). Such differences were
not related to EBV status. The proximal IL-10 haplotypes for high, inter-
mediate and low cytokine production, GCC, ACC and ATA, respec-
tively were detected in control and BL groups. In BL, ATA/ATA (1%) and
GCC/GCC (42%) were the less and most frequently found genotypes,
compared to controls, with ACC/ACC (4.7 %) and GCC/ACC (24.5%)
as the less and most frequent genotypes. Statistical comparison showed
a higher-than-expected frequency of homozygous GCC genotype in BL
(»=0.066). The IL10.G CA tandem repeat polymorphisms showed a
range of 18 to 25 in the BL group and 18 to 26 in control group, without
significant differences. Conclusions. Our results suggest that IL10 inter-
individual genetic variations have a role in BL predisposition and patho-



genesis. Differences between BL cases and controls were accounted by
an over-representation of the GCC haplotype. -1082G allele and GG
genotype were over-represented in EBV- BL. This study has the charac-
teristic of evaluating similar number of EBV* and EBV- cases originated
in the same socio-geographical context, allowing to propose a differen-
tial effect of IL10 polymorphisms according to the virological status of
BL. In EBV" cases, genetically determined IL10 expression variation might

be obscured by the potent EBV-mediated IL10 induction.
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RISK OF FEBRILE NEUTROPENIA AND USE OF G-CSF PRIMARY
PROPHYLAXIS IN NON-HODGKIN'S LYMPHOMA PATIENTS RECEIVING
R-CHOP-21

C. Haioun,' U. Jaeger,’ P. Lugtenburg,® R. Pettengell,* E Principe,’
E Rossi,® A. Salar,” M. Schwenkglenks,® G. Verhoef,”S. Edmundson,"

P. Bacon

'CHU Henri Mondor, CRETEIL, France; *Universitatsklinikum, VIENNA, Aus-
tria; *Erasmus Medical Center, ROTTERDAM, Netherlands; ‘St George's Uni-
versity of London, LONDON, UK; *Hospital San Joao, PORTO, Portugal;
*CTMO Fondazione OM PoMaRe IRCCS, University of Milan, MILAN,
Ttaly; "Hospital del Mar-INMAS, BARCELONA, Spain; *European Center of
Pharmaceutical Medicine, University Hospital, BASEL, Switzerland; *Univer-
sity Hospital Gasthuisberg, LEUVEN, Belgium; "Amgen Ltd, UXBRIDGE,
UK; ""Amgen Europe (GmbH), ZUG, Switzetland

Background. Three-weekly CHOP (cyclophosphamide, doxorubicin,
vincristine, prednisone) chemotherapy with rituximab (R-CHOP-21) is
the standard of care for aggressive Non-Hodgkin’s Lymphoma (NHL) in
many countries. CHOP regimens are myelotoxic, carrying a substantial
risk of febrile neutropenia (EN). Current guidelines recommend granu-
locyte colony-stimulating factor (G-CSF) primary prophylaxis for
patients at overall ¢20% risk of FN due to their chemotherapy regimen
and patient-related factors. IMPACT NHL is an observational study
assessing neutropenia and anaemia management with 2- and 3-weekly
CHOP regimens in Europe and Australia. Aims. In this analysis, we report
physician-assessed risk of FN at baseline in patients with aggressive and
indolent B-cell NHL receiving R-CHOP-21 and the use of G-CSF pri-
mary prophylaxis. Methods. For this observational study of NHL manage-
ment, data are collected both retrospectively and prospectively. This
interim analysis focuses on retrospective data from consecutive NHL
patients treated with R-CHOP-21 at 62 centres in 10 countries. Eligible
patients were the five who had most recently completed treatment pri-
or to the centre joining the prospective study. Patients received 1-8 cycles
of R-CHOP-21. Physicians were asked to review patient records and
assess FN risk prior to therapy using criteria from the EORTC guidelines
on G-CSF use (i.e. total EN risk derived from R-CHOP-21 and any
patient-related factors such as older age and advanced disease stage).
Here, we present the proportion of patients assessed to be at 220% base-
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line EN risk and the use of G-CSF primary prophylaxis (defined by cur-
rent practice as initiation up to Day 7 of cycle 1). The subsequent inci-
dence of FN and the incidence of FN-related hospitalizations are also
shown. Results. In total, 174 patients who began treatment with R-
CHOP-21 between 01/2005 and 05/2007 were included in this analysis.
About two thirds (61%) were male and the mean age was 61.2 years
(range: 18-83; 83 [48%)] were aged =65 years). Forty percent of patients
had Stage IV disease; 12% had received prior treatment. Diffuse large B-
cell lymphoma was the most common histological type (59 %), followed
by follicular lymphoma and mantle cell lymphoma. Ninety-one patients
(52%) were judged to have been at 220% FN risk from R-CHOP-21 and
patient-related factors; 44% of these patients received G-CSF primary
prophylaxis (Table 1). The actual incidence of EN in this group of patients
was 23%. Overall, 29% of patients received G-CSF primary prophylax-
is (pegfilgrastim or daily G-CSF [mean+SD daily G-CSF prophylaxis dos-
esin cycle 1: 4.55+1.80]). Twenty percent of patients eventually experi-
enced FN. There were 38 hospitalizations primarily related to FN. Con-
clusions. In this analysis, physicians estimated over half of NHL patients
receiving R-CHOP-21 to be at high (=20%) risk of EN at baseline (accord-
ing to guideline criteria). Less than half of these patients received G-CSF
primary prophylaxis and 23% of them subsequently experienced EN.
The overall incidence of FN for all patients was 20%. FN led to a sub-
stantial number of hospitalizations. This preliminary analysis suggests
G-CSF primary prophylaxis should be considered for NHL patients
receiving R-CHOP-21.

Table 1. Physician-assessed baseline FN risk, G-CSF primary prophylaxis and
actual incidence of FN in NHL patients receiving R-CHOP-21.

Assessed baseline Assessed All patients
FN risk <20% baseline FN risk
220%
N =69 N=91 N=174

G-CSF primary 10 (14%) 40 (44%) 50 (29%)
prophylaxis

FN cycle 1 7 (10%) 7 (8%) 14 (8%)
FN in any cycle 13 (19%) 21 (23%) 34 (20%)
NB. No FN risk was assigned for 14 patients
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THE (R)VAD+C REGIMEN IS A GOOD PREPARATIVE REGIMEN BEFORE
PBSC TRANSPLANTATION FOR MCL PATIENTS TREATED IN FIRST LINE
AND KI67 APPEARS AS AN EFFECTIVE INDEPENDANT FACTOR OF
SURVIVAL: TEN YEARS EXPERIENCE OF THE FRENCH GOELAMS
GROUP

R. Gressin,' S. Caulet Maugendre,” E. Deconinck,” O. Tournilhac,”
M. Dartigeas,” M.P. Moles,? ]. Dugay,” D. Guyotat,’ ].E Rossi,?

S.Le Gouill,” G. Lepeu,” G. Damaj,” T. Lamy,” P. Solal Celigny,’

H. Maisonneuve,* B. Corront,* ].P. Vilque,” P. Casassus,” ].L. Dutel,*
J.P. De Jaurreguyberry,” E. Maloisel,” . Rodon," A. Thyss,’ P. Feugier,®
C. Le Maignan,’ S. Cailleres,* V. Lucas,* i. Grulois,’ A. Bellange,*

M. Colonna,” P. Colombat’

'CHU Michallon, GRENOBLE, France; *CHU, RENNES; *Clinique Victor
Hugos, LE MANS; ‘CHR, LA ROCHE SUR YON; CH Sainte Anne
TOULON; *Centre Lacassagne, NICE; "Cancer Register of Isere, GRENO-
BLE, France

Background. Consolidative PBSC transplantation appears as the best
strategy for MCL patients who have responded to a first line treatment.
Today there is no consensus for that first regimen. The overall survival
(OS) of these patients depends on independent factors described in the
recent MIPI score. Nevertheless this index doesn't integrate the prolif-
eration index which has been often underlined in the literature as a
potential factor for survival. Aims. to confirm the real efficacy of the
(R)VAD+C regimen before PBSCT in MCL patients (Gressin Ann Oncol
1997) and to analyse the value of the MIB1 (KI67) on survival we pres-
ent the results of two consecutive prospective phase II studies of the
Goelams. Methods. Following informed consent, 113 patients were
enrolled in one of the two studies opened between 1996 and 2005. MCL
diagnosis was centrally reviewed and ki67/MIB1 expression systemat-
ically counted on 1000 cells (2x500). From 1996 to 2000, 74 patients
received the VAD + C regimen (classical VAD followed by ten days of
chlorambucil 12 mg/D from D20 to D29. Delay between each cycle was
35 D). After 4 cycles, the responders over 60 years received 4 addition-
al cycles and those under 60 two additional cycles followed by PBSCT.
Between 2001 and 2005, 39 patients aged less than 65 years received
RVAD+C (rituximab 375 mg/m’ D1 of each VAD) followed by PBSCT.
The conditioning regimen associated alkeran 140 and a 8 grays TBIL
Treatment response was defined according to the Cheson criteria after
4 cycles of (R)VAD+C. Results. the two patient series showed similar clin-
ical and biological features at diagnosis and both overall and complete
response rates (ORR 73% and CRR 46%). Significantly, grade ¢ haema-
tological toxicity occurred in less than 5% of patients. 62% (49/79) of
the young patients were transplanted. The response to the (R)VAD+C
depends on 3 independent factors: lymphocytosis> 5G/L, LDH>N and
B symptoms. With less than 2 factors, the ORR and CRR of 70% of the
patients were 80 and 60%. OS was better in transplanted population (30
months vs 65 m). 4 independent factors of OS were determined by a cox
regression : LDH>N, PS> 2, MIB1 > mean value 25 and B symptoms. 4
prognostic groups were defined with a median OS respectively at 112
m (no factor), 55 m (1 f), 40 m (2 f) and 11 months (3-4 f). The MIPI score
distinguished three groups as defined in literature (low, intermediate
and high risk) with a median OS of respectively 75 m, 42 M and 20 m.
Conclusion. The (R)VAD+C regimen offers a good efficacy/tolerability
ratio before PBSCT for MCL treatment. It is especially relevant for 70%
of patients which appear with few factors of response at diagnosis.
Despite the relevance of the new MIPI score for these patients treated
by aless toxic regimen than the RCHOP, we believe that the MIB1/KI67
could better qualify these survival prognosis factors.
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PROLONGED SURVIVAL IN REFRACTORY/RELAPSED MANTLE CELL
LYMPHOMA FOLLOWING EARLY-INTENSIFIED CHEMOTHERAPY WITH
MULTIPLE AUTOLOGOUS HEMATOPOIETIC STEM CELL SUPPORT

S.C. Cortelazzo,' M. Mian,' T.C. Tarella,” A. Rossi,* M.M. Magni,*
A.M.G. Gianni,* P.C. Patti,” M.S. Mirto,* B.E. Benedetti,’P.G. Pizzolo,
R.A. Rambaldi®

'Division of Hematology and *BMT, BOLZANQO; *Hematology, TURIN, Italy;
BERGAMO, Italy; “Oncology INT, MILANO, Italy

Background Patients (pts) with Mantle Cell Lymphoma (MCL) resist-
ant/relapsed after front-line therapy, generally had a short survival even
though they were treated with high-dose chemotherapy supported by
autologous peripheral blood progenitor cell (PBPC) transplantation
(ASCT). Aims. To evaluate if an early intensified chemotherapy (HDS)
with or without rituximab with multiple PBPC support could improve
the clinical outcome of this poor-risk subset of pts. Methods. A cohort of
41 MCL pts, median age 55 years (range 36-69), M/F 26/15, resistant
(N=19) or relapsed (N=22) after anthracyclin or fludarabine containing
regimens with or without rituximab is the subject of this intention to
treat retrospective analysis. The adverse features at enrolment in this sal-
vage program were: blastoid variant (17 %), bulky disease (23%), BM
involvement (73%), age>60 yrs (32%), B symptoms (17 %), elevated
LDH (35%), advanced stage (90%), poor ECOG-PS (10%), >1 extranodal
sites (42%), IPI>2 (33%). After 2-3 cycles of cisplatin-containing
chemotherapy, pts received high dose (hd) cyclophosphamide (CTX)
7g/sqm, and hd-Ara-C (2g/sqm every 12 hours for 6 days) with PBPC
support. Following HDS a conditioning program with hd-melphalan
(180 mg/sqm) supported by PBPC and/or hd-mitoxantrone plus hd-mel-
phalan (60 and 180 mg/sqm) with ASCT was planned. Rituximab (375
mg/sqm) was given to 66% of pts for a total of 6 doses, twice after hd-
CTX and hd-AraC, as in vivo purging before CD 34" cell harvest and
twice after ASCT. Results. 73% of pts completed the planned program.
All pts mobilized enough cells CD 34 to support hd Ara-C and hd-mel-
phalan and ASCT after mitoxantrone+melphalan. Following HDS 62%
of pts achieved a CR. At completion of treatment the CR rate was 71%,
and TRM at 100 days was 7 %. After a median follow-up of 44 months
(range 10-123) relapse occurred in 10/29 remitters (34 %). By Chi-square
test only BM involvement was associated with relapse. The rate of 2nd
CCR was 49 % and the 5-year estimate of OS, EFS and DFS was 51, 46
and 59%, respectively. It is noteworthy that resistant and relapsed pts
were equally sensitive to HDS in term of CR rate (63.vs 77 %) and dura-
tion (5 year DES, 62 vs 70%). Pts who received rituximab had a superi-
or CR rate (78 vs 57 %) and duration (5 year DES, 62 vs 42 %) even if the
small number of pts did not allow the achievement of statistical signif-
icance. Cox multivariate analysis failed to identify within potential prog-
nostic markers factors predictive for OS and EFS. Conclusions. The pres-
ent study showed that poor risk pts with resistant/relapsed MCL may
benefit of early intensified chemotherapy and multiple PBPC support.
It should be investigated whether the implementation of the use of rit-
uximab in induction and/or maintenance could improve these promis-
ing results or if other active agents might be considered.

0261

ANALYSIS OF OUTCOMES AND FOLLOW-UP IN NON-HODGKIN
LYMPHOMA PATIENTS TREATED WITH 90Y-IBRITUMOMAB TIUXETAN
FOR RECURRENT OR REFRACTORY DISEASE. DATA OBTAINED FROM
RADIOIMMUNOTHERAPY REGISTRY

P.G. Giraldo,' ]. Gémez Codina?

'H. U. Miguel Servet, ZARAGOZA, Spain; *H. U. La Fe, VALENCIA,
Spain

Background. 90Y Ibritumomab tiuxetan (90Y-RIT) is approved for the
treatment of refractory or recurrent non-Hodgkin follicular lymphoma
(NH EL). Aims. To analyze retrospectively the aggregate data of NHFL
patients, from the Spanish-Portugal registry of patients treated with 90Y-
RIT in clinical practice setting in terms of effectiveness and tolerability
in order to provide a pragmatic approach to experimental data. Methods.
Effectiveness endpoints retrospectively studied were: objective response
rate (ORR), time to progression (TTP) overall survival (OS) and safety.
Clinical prognostic factors were collected to asses their possible influence
upon treatment effectiveness, by multivariate analyses. Results. 169 p
from 51 centres (treated since commercial availability in Spain and Por-
tugal until August 2007) were registered: M/F 57.7 %/42.3%; mean age
59.6 years (19-83); ECOG 0-1 79.7%; 113 had FL (66.9%) and 56 non-



FL (33.1%). ORR was 66.9% (95%CI: 59.8, 74.0). According to FLIPI,
ORR was: LR: 86.8%; IR: 65.5%; HR: 58.6%. According to IPI, ORR
was: LR: 52.2%; ILR: 57.1%; THR: 44.4%; HR: 33.3%. Median follow-
up time was 6.6 months, median TTP was 10.1 months (95% CI:6.8-
13.3) and median OS has not been achieved, with an estimated OS at 1
and 2 years of 74.1% and 51.0% respectively. Intermediate and high
FLIPI score were significantly associated with worse response rate and
more risk for progression than lower score: Odds Ratio 0.29 (95%CI:
0.09-0.88) and 0.25 (95%CI: 0.08-0.77), respectively; Hazard Ratio 3.01
(95%CI: 1.36-6.66) and 4.33 (95% CI: 1.98-9.49), respectively. More than
2 previous treatments, was also related with a worse response rate for
FL p: OR 2.49 (95% CI: 0.87-7.08). Safety analysis is summarized in
Table 1.

Table 1. Safety analyses.

Haematological % (Ga-4)

. Anemia 56.2 (23.7)
= Neutropenia 62.7 (45 .6)
«  Leucopenia 7.5 (37.3)
= Thrombocitopenia 85.2 (50.3)
= Febrile Neutropenia 10.1 (10.1)
N an haematological toxicity % (Ga-4)
«  Asthenia 36.1 (8.3)

Treatmentinterventions required (%)

= Hospitalization 26.6
= G-C5F 438
= Red blood cell transfusions 29.0
= Platelet transfusions 30.8

Conclusions. Despite the limitations of the retrospective design of the
Registry, these results obtained with 90Y-RIT for lymphoma patients
treated within the clinical practice setting are similar to that obtained in
clinical trials. Updated data will be presented at the meeting.
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LONG TERM OUTCOMES OF PATIENTS WITH ADVANCED-STAGE
CUTANEOUS T CELL LYMPHOMA AND LARGE CELL TRANSFORMATION

S. Arulogun,' H.M. Prince,' . Ng* S. Lade,' G.E Ryan,' O. Blewitt,'
C. McCormack’

'Peter MacCallum Cancer Centre, EAST MELBOURNE; *St Vincent's Hospi-
tal, MELBOURNE, Australia

Background. Cutaneous T cell lymphoma (CTCL) is a rare disease, and
only a small number of long-term follow-up studies worldwide have
been performed on large cohorts of patients. Although typically an indo-
lent disease, approximately one-third of patients present with, or
progress to, advanced-stage disease (stages IIB-IVB). Aims and Methods.
We aimed to define the outcome of patients with CTCL and determine
the risk of progressing to advanced-stage disease. A 31-year retrospec-
tive analysis of our cutaneous lymphoma database, containing 297
patients with mycosis fungoides (MF) and Sezary syndrome (SS), of
whom 92 patients had advanced-stage disease (ASD) and 22 patients
had large cell transformation (LCT), was undertaken to study long-term
outcomes and identify clinical predictors of outcome. LCT was diag-
nosed if at least one skin biopsy showed a population of large cells that
were greater than 4 times the size of small lymphocytes exceeding 25%
of the total lymphoid infiltrate. Results. The median age at diagnosis of
ASD was 60 years. Two-thirds of patients with ASD presented with de
novo ASD; the remaining one-third had a preceding diagnosis of early-
stage ME The median follow up was 4.4 years (0.1-33 years) for the
entire MF/SS population. The median overall survival (OS) for ASD was
five years with a 10-year predicted OS of 32%. Age at initial diagnosis
(»=0.01), tumour stage (»=0.01) and clinical stage (»=0.0003) were found
to be significant predictors of outcome of ASD. Patients who presented
with de novo advanced-stage MF/SS demonstrated a non-statistically sig-
nificant trend to better outcomes than those with a prior diagnosis of ear-
ly-stage ME Large cell transformation was diagnosed in 22/297 MEF/SS
patients (7.4%), and present at the time of initial MF/SS diagnosis in
7/22 patients (32 %). With respect to patients who progressed to LCT, the
rate was only 1.4% in patients with early-stage disease, compared with
stage 1IB (27 %) and stage IV (56%-67 %) disease, with a median time
from initial diagnosis of MF/SS to LCT of 2.3 years (0.1-29 years). At the
time of diagnosis of LCT, patients had plaque lesions (4), tumour lesions
(16) and erythroderma (2). The median OS following the diagnosis of
LCT was 2 years. Conclusions. In this group of patients with long-term
follow-up, we demonstrate that the incidence of LCT is strongly depend-
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ent on tumour stage at diagnosis and demonstrate a much lower over-
all risk of LCT than previously reported, which likely reflects the com-

munity-based referral pattern of our cutaneous lymphoma clinic.
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RESULTS FROM A PHASE Il STUDY INVESTIGATING THE EFFICACY
AND SAFETY OF LENALIDOMIDE ORAL MONOTHERAPY IN RELAPSED
OR REFRACTORY INDOLENT NON- HODGKIN'S LYMPHOMA

H.W Peter,' .M. Vose,” T.D. Moore,® C.B. Reeder,* C.E. Cole,’
G. Justice,” H.P. Kaplan,” M. Voralia,® D. Pietronigro,’ K. Takeshita,’
A. Ervin-Haynes,’ ].B. Zeldis,” T.E. Witzig*

'‘New York Medical Center, NEW YORK, USA; *University of Nebraska,
OMAHA, NE, USA; *Mid Ohio Oncology/Hematology Inc., COLUMBUS,
OH, USA; *Mayo Clinic, SCOTTSDALE, AZ, USA; *Gundersen Clinic, LA
CROSSE, WI, USA; ‘Pacific Coast Hematology/Oncology Medical Group,
FOUNTAIN VALLEY, CA, USA; "Swedish Cancer Institute, SEATTLE, WA,
USA; SSaskatoon Cancer Center, SASKATOON, SASKATCHEWAN, Cana-
da; ’Celgene Corporation, SUNMMIT, NJ, USA

Background. Indolent non-Hodgkin’s lymphoma (NHL) has a median
survival of 10 years but is rarely cured. Lenalidomide (Revlimid®), an
immunomodulatory drug of the IMiDs® class, is approved by the FDA
and EMEA in combination with dexamethasone, for treatment of mul-
tiple myeloma in patients who have received at least 1 prior therapy, and
by the FDA as a monotherapy for the treatment of transfusion-depend-
ent anemia in patients with myelodysplastic syndromes associated with
a deletion 5q cytogenetic abnormality. Lenalidomide also has activity in
chronic lymphocytic leukemia and cutaneous T-cell lymphoma. Aims.
This study was designed to assess the efficacy and safety of oral lenalido-
mide monotherapy in patients with relapsed or refractory indolent NHL.
Methods. Patients with relapsed or refractory indolent NHL with meas-
urable disease after at least 1 prior treatment regimen were eligible.
Patients received 25 mg lenalidomide orally once daily on Days 1-21
every 28 days and continued therapy for 52 weeks as tolerated or until
disease progression. Response and progression were evaluated using the
IWLRC methodology. Results. Forty-three patients were enrolled in the
study and included in this analysis. The median age was 63 (range 43-
89) years and 17 patients were female. Median time from diagnosis to
lenalidomide treatment was 4.5 (0.4-24) years and the median number
of prior treatment regimens was 3 (1-15). Histologies included small
lymphocytic lymphoma [SLL] (n=18), follicular center lymphoma [FCL]
grades 1-2 (n=22), nodal marginal B-cell lymphoma (n=2), and extranodal
marginal zone B-cell lymphoma of MALT type (n=1). Eleven of the 43
patients (26%) exhibited an objective response, including 2 complete
responses, 1 complete response unconfirmed, and 8 partial responses. Fif-
teen patients had stable disease, 13 had progressive disease and 4 were
not evaluable. Responses included 4/18 SLL patients (22%) and 7/22
FCL (32%) patients. Median time to response was 3.6 (range 1.7-4.1)
months. Median progression free survival was 4.6 months for all
patients, and at least 7.7 (range 4.4->13.5) months for responding patients
and still ongoing. Sixteen patients (37 %) required at least one dose reduc-
tion with a median time to first dose reduction of 2 (0.5-9.6) months. The
most common grade 4 adverse event was neutropenia (14%), and the
most common grade 3 adverse events were neutropenia (21%), and
thrombocytopenia (12%). Summary/conclusions. Lenalidomide oral
monotherapy is active in relapsed or refractory indolent NHL, resulting
in a response in 26% of patients, with manageable side effects.
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VORINOSTAT PROVIDES PROLONGED SAFETY AND CLINICAL BENEFIT
TO PATIENTS WITH ADVANCED CUTANEOUS T-CELL LYMPHOMA
(CTCL)

M. Duvic,' E.A. Olsen,” D. Breneman,’ T.R. Pacheco,* S. Parker,’

E.C. Vonderheid,® J.L. Ricker,” S. Rizvi,” C. Chen,” K. Boileau,’
A. Gunchenko,” C. Sanz-Rodriguez,” L.]. Geskin®

'MD Anderson Cancer Center, HOUSTON; *Duke University, DURHAM;
SUniversity of Cincinnati Medical Center, CINCINNATI; “University of Col-
orado Health Sciences Center at Fitzsimons, AURORA; *Emory University,
ATLANTA; *Johns Hopkins University, BALTIMORE; "Merck Research Labo-
ratoties, UPPER GWYNEDD; *University of Pittsburgh, PITTSBURGH, USA

Background. Vorinostat, an orally active histone deacetylase inhibitor,
was approved in October 2006 by the FDA for the treatment of the cuta-
neous manifestations of CTCL in patients with progressive, persistent
or recurrent disease on or following two prior systemic therapies. Aims.
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To evaluate the activity and safety of at least 2 years’ treatment with
vorinostat in patients with advanced CTCL. Methods. Patients with stage
¢IB CTCL who had received at least two prior systemic therapies and
recovered from all prior treatment-related toxicities were eligible for
inclusion in an open-label, multicenter Phase IIb trial. All patients pro-
vided written informed consent before enrollment. Patients were treat-
ed with oral vorinostat 400 mg once daily for 7 days per week and
remained on study medication until intolerable toxicity or progressive
disease (PD). The primary endpoint was objective response rate meas-
ured by the severity weighted assessment tool. Secondary endpoints
included time to response and duration of response. Safety and tolera-
bility were also evaluated. Patients could continue to receive vorinostat
in an extension study after the time of data cut-off. This post hoc sub-
set analysis reports results from patients who had received vorinostat
therapy for =2 years as of November 1, 2007. Results, Six of 74 patients
enrolled in the original study had received vorinostat therapy for ¢2
years as of November 1, 2007 (Figure 1). This includes five responders
(one complete responder, four partial responders) and one patient with
prolonged stable disease. The median age was 65 years (range 57-74),
the median number of prior therapies was 2.5 and the median time from
diagnosis of CTCL to enrollment was 1.8 years (range 0.7-5.9). The most
common drug-related adverse events (AEs) as determined by the study
investigator were diarrhea (100%), nausea (83%), fatigue (67 %), and
alopecia (50%). One patient had a serious AE of pulmonary embolism,
which resolved in 7 days and this patient is continuing therapy as of Day
955. One patient who experienced serious AEs of increased creatinine
phosphokinase (CPK) [Day 490] and rash (Day 645) remained on ther-
apy until Day 948. The only other grade =3 AEs were anorexia (n=1) and
thrombocytopenia (n=1). One patient discontinued due to PD, one
patient discontinued due to PD, rash, and increased CPK, and four are
continuing therapy as of November 1, 2007 (one complete responder,
two partial responders and one with stable disease). Three of the four
patients continuing therapy had baseline CTCL stage IIB, while the
fourth patient had stage IVA CTCL at study entry. Updated data on
these patients will be presented. Conclusions. Vorinostat is a novel anti-
cancer agent that has demonstrated prolonged safety and clinical bene-
fit in these patients with advanced CTCL.
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*During the follow-up study, patients who benefited from vorinostad continued on
theraphy with ongoing clinical responses without formal mSwat assessment.

Figure 1. Time on study of patients on vorinostat therapy for =22 years (avail-
able data as of November 1,2007)
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FIRST-LINE TREATMENT WITH RITUXIMAB COMBINED WITH
INTRAVENOUS OR ORAL FLUDARABINE FOR PATIENTS WITH
EXTRANODAL MUCOSA ASSOCIATED LYMPHOID TISSUE (MALT)
LYMPHOMA

A. Salar,' E. Domingo-Domenech,” C. Estany,’ M.A. Canales,*
C. Montalban®

'Hospital del Mar, BARCELONA; *ICO-Bellvitge, BARCELONA; *Mutua de
Terrasa, TERRASA; *“Hospital La Paz, MADRID; *Hospital Ramén y Cajal,
MADRID, Spain

Background. Fludarabine as a single agent has shown activity in MALT
lymphoma. The addition of rituximab to other drugs has improved out-
comes in several types of NHL without a significant addition of toxici-
ty. Our aim was to evaluate the safety and efficacy of rituximab com-
bined with fludarabine in first-line therapy for extranodal MALT lym-
phoma. We also explore whether an early response evaluation could
allow us a reduction from 6 to 4 cycles of treatment. Methods. This study
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enrolled adult patients with untreated extranodal MALT lymphoma
who were candidate to receive systemic treatment. Patients received
rituximab 375 mg/m’ intravenously (IV) on day 1 and fludarabine 25
mg/m’ (IV) given on days 1-5 (days 1-3 in > 60 years), every 4 weeks;
after the first cycle, oral fludarabine was allowed to be given orally at
40 mg/m’ with the same schedule. After three cycles, a work-up was
done. Patients in CR received an additional cycle and, if PR, a total of 6
cycles was recommended. Results. 22 patients have started on therapy.
Characteristics of the first 18 pts: median age: 59 years; 7 male, 11
female; PS 0 (94%); site of origin: stomach (61%), skin (16%), lung
(11%), parotid gland (11%); stage: I (66%), II (16%) and IV (16%). A total
of 82 cycles of R-F were administered; 2 pts received 2 cycles, 9 pts 4
cycles, 7 pts 6 cycles. 17 pts are evaluable for response. Overall response
rate was 100% with 94% achieving CR. In the pt in PR, symptoms
resolved and received no further treatment being in PR at last follow-up.
One pt with parotid gland involvement at dx relapsed at 6 m from the
end of treatment in two unaffected areas at dx (breast and bone mar-
row). Median follow-up from starting treatment is 15 m (range: 17-27).
PES rate is 93% (CI95%:79-100%) at 12 m and OS rate is 100% at 12
m. Tolerance to oral fludarabine was excellent with most patients pre-
ferring this formulation. Mild neutropenia was the most common tox-
icity, usually presenting after the third cycle. 1 pt developed a prolonged
grade 4 neutropenia after the 6th cycle. No blood transfusions were
required. 3 pts developed grade 2 respiratory infection, but none pt had
to be admitted. Conclusions. These preliminary data indicate that the RF
regimen, either with intravenous or oral fludarabine, was well tolerat-
ed even in elderly patients. This combination is very active for the treat-
ment of untreated extranodal MALT lymphoma, even with fewer cycles
than initially planned. Updated data will be presented.
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PRIMARY EXTRANODAL FOLLICULAR LYMPHOMA OF HEAD AND NECK
(PEFLHN): A RARE DISEASE WITH A POOR CLINICAL OUTCOME
(IELSG 23)

S.C. Cortelazzo,' M. Mian,' R. Tsang,” A. Rossi,” M.E. Cabrera,’
EM. Federico,* Z.E. Zucca,* M. Busetto,” R.A. Rambaldi,’
C.E Cavall?’

'Division of Hematology and BMT, BOLZANO, lialy; "TORONTO, Canada

Background. PFLHN is a rare disease whose clinical characteristics,
treatment and outcome are scarcely known. Aims. To compare the clin-
ical features and outcome of PFLHN patients (pts) with those of most
frequent and well known primary extranodal MALT of head and neck
(PEMLHN). Methods. From May 1986 to January 2007, 72 MALT and 44
FL were referred to 7 international cancer centers. The main site of pres-
entation in MALT was the parotid and salivary glands (49 %) followed
by the Waldeyer’s ring (32%), whereas in the FL-group prevailed the
location of Waldayer’s ring (58%) and less frequently parotid and sali-
vary glands (27 %). Both groups had comparable median age (60 yrs),age
>60 years (53 vs 50%) and a low frequency of B symptoms (6 vs 5%),
However, more PFLHN pts had the following: advanced stage (61 vs 42
%), elevated LDH (19 vs 2%), poor ECOG-PS (7 vs 3%), bulky disease
(7 vs 3%) and MIPI>1 (49 vs30%). Regarding therapy more PEMLHN pts
received radiotherapy in comparison with PELHN (79 vs 54%; p=0.002),
alone (16 vs 3) or with anthracyclin-containing chemotherapy (10 vs 6)
and/or surgery (10 vs 15). Results. 93% of pts in both groups achieved a
complete remission, 4.4 % a partial remission and 3% were resistant to
therapy. Acute toxicity (G2-3) mostly consisted of xerostomia and none
died of treatment-related mortality. Among 106 responders, 36 pts even-
tually relapsed (MALT 30%; FL 39%). More than sixty percent of relaps-
es occurred in sites different from presentation. After a median follow-
up of 44 months (range 2-152) the 1st CCR-rate was 71% in the MALT
vs 61% in the FL pts. Forty-three per cent of PEMLH died of disease vs
61% in PFLHN. The projected 5-year estimate of OS, EFS, and DFS in
MALT was 81%, 56% and 65% compared to 62%, 44% and 51% in FL
pts, without plateau in both groups. Cox multivariate analysis failed to
identify within potential prognostic markers factors predictive for OS
and EFS. Conclusions. The present study showed that pts with primary
indolent lymphoma of head and neck had an high relapse rate compa-
rable to that of cases with advanced disease, without any evidence of
cure. Moreover. PELHN pts had more adverse features at presentation
and a worse outcome than PEMLHN. The less intensive use of radiother-
apy in FL pts could in part explain the different relapse rate in the two
groups. These results suggest that a combined treatment including radio-
therapy could improve the outcome of pts affected by this rare disease.
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A PHASE Il INTERNATIONAL, MULTICENTER STUDY OF ORAL
PANOBINOSTAT (LBH589) IN PATIENTS WITH REFRACTORY
CUTANEOUS T-CELL LYMPHOMA (CTCL)

M.G. Bernengo,' E Vanaclocha,” M. Duvic,’ T. Kuzel,* E Kerdel,’
L. Pinter-Brown,® A. Bosly,” C. Okada,’ D. Breneman,’

PL. Zinzani," J. Becker," L. Hughey,” M. Ardaiz," J. Zain,"
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'San Lazzaro University of Turin, TURIN, Italy; *Hospital 12 de Octobre,
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da Academic Dermatology Centers, MIAMI, FL, USA; "UCLA Medical Cen-
ter, School of Medicine, LOS ANGELES, CA, USA; "UCL Mont Godinne,
YVOIR, Belgium; *Oregon Health and Science University, PORTLAND, OR,
USA; *University Dermatology Consultants, CINCINNATI, OH, USA; *“Uni-
versity of Bologna, BOLOGNA, Italy; ""Klinik der Universitat Wuerzburg,
WUERZBURG, Germany; "*University of Alabama at Birmingham, BIRN-
INGHAM, AL, USA; “Hospital J.M. Ramos Mejia, BUENOS AIRES,
Argentina; “Columbia University, NEW YORK, NY, USA; "Novartis Phar-
maceutical Corp., FLORHANM PARK, NJ, USA; “Peter MacCallum Cancer
Centre, MELBOURNE, Australia

Background. Panobinostat (LBH589) is a potent deacetylase inhibitor
(DACH) which induces apoptosis of tumor cells at nanomolar levels.
Prince et al. noted encouraging panobinostat activity in patients with
CTCL (ASCO, 2007). This phase II study seeks to confirm the efficacy
in refractory CTCL patient population. Methods. This open label study
is enrolling patients with stage IB-IVA CTCL from ~40 sites globally.
Eligibility criteria include diagnosis of mycosis fungoides (MF) or Sezary
syndrome (SS), treatment with =2 prior systemic regimens, adequate
organ function and ECOG PS <2. Patients are excluded for significant car-
diovascular abnormalities or QTcF >450 msec. Patients receive oral
panobinostat on days 1, 3, and 5 weekly in 28 day cycles until disease
progression or intolerance. Patients are being accrued to two groups.
Group 1 includes patients previously treated with oral bexarotene, while
group 2 are patients who are bexarotene naive. Each group follows a
Simon 2-stage design independently. The primary endpoint is response
rate measured using a composite score. Intensive ECG monitoring for
QTcF is incorporated in the study. Results. Sixty patients (group 1 - 36;
Group 2 - 24) have been treated to date (median age 57 years [range 25-
88]; 36 males, 24 females; 46 ME 14 SS). Median number of prior treat-
ment regimens is 4.5 for group 1, and 3 for group 2. Twenty-five patients
(69.4%) in group 1 and 19 patients (79.2%) in group 2 had ¢stage IIB dis-
ease at study entry. Patients have received 1-14+ cycles of treatment. Effi-
cacy was evaluated by the composite score (modified Severity-Weight-
ed Assessment Tool [nSWAT] to assess skin disease, and CT scan for
evaluation of visceral and lymph node involvement, and circulating SS
counts/flow cytometry of peripheral blood mononuclear cells for SS
patients). In group 1, 8 of 27 patients with at least 2 post-baseline effi-
cacy assessments have achieved an overall partial response, and 7
patients have achieved a skin response, including 1 complete response,
assessed by mSWAT. In group 2, 2 of 15 patients with at least 2 post-
baseline efficacy assessments have achieved a skin response. With most
patients enrolled recently, many patients in both groups have not yet had
disease evaluation for response. Twelve patients have progressed on
treatment and ten patients discontinued treatment due to AEs. There has
been no treatment-related death. The most common adverse events (all
grades, regardless of drug causality) have been diarrhea (~53.3%), throm-
bocytopenia (~37 %), nausea (~32%), fatigue (~27 %), pruritus (~23%),
asthenia, abdominal pain, and blood triglycerides increased (~20% each),
headache (~18%), neutropenia, hyperglycaemia, and dysgeusia (~17%
each). The most common Grade 3 or 4 adverse events (regardless of
drug causality) have been neutropenia (~8%), thrombocytopenia (~8%),
hypophosphataemia (5%), diarthea (5%), and hyperglycaemia (5%),
Among 2838 ECGs analyzed thus far, there has been no ECG with QTcF
>500ms, two with QTcF >480ms, and three with QTcF >60ms increase
from baseline. Conclusions. Encouraging activity is being observed in this
ongoing study. Panobinostat has been generally well tolerated with no
major safety concerns. Enrollment to the study is currently ongoing for
both groups.
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90Y-IBRITUMOMAB TIUXETAN TREATMENT FOR RELAPSED AND/OR
REFRACTORY B CELL NON-HODGKIN'S LYMPHOMA.
MULTI-INSTITUTIONAL ARGENTINIAN STUDY

R. Cacchione,']. Milone,” E. Nucifora,’ ]. Bordone,’ ]. Dupont,’
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BUENOS AIRES, Argentina; “Favaloro, BUENOS AIRES, Argentina;
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Santa Casa, SAO PAULO, Brazil

Background. 90Y-ibritumomab tiuxetan (Zevamab® ; ZEV; Bayer-
Schering Pharma- Argentina) has been approved for the treatment of
relapsed, refractory and transformed (high grade) follicular lymphomas.
Methods. Between Sep. 2005 and Feb. 2008, 45 patients (pts) [22 F & 23
M; median age 62 yrs (45-83)] with refractory/relapsed lymphoma were
enrolled. Diagnoses: 37 follicular lymphoma (FL), 5 were mantle cell
lymphoma (ML) and 3 transformed lymphoma (TL); 18 pts had bulky
disease, 8 had bone marrow involvement and 21 had stage III-IV disease.
Median time from diagnosis was 5 yrs (0.5-29). Twenty two pts had
received 1-2 previous treatments, and 23 pts had received 3-5 previous
treatments including 5 pts with autologous bone marrow transplanta-
tion. All had previously received anti-CD20 monoclonal antibody ther-
apy. Six pts received previous radiotherapy. ZEV was administered at 0.3
or 0.4 mCi, based on initial platelet count. Seven days before, and the
same day of the ZEV administration, pts received standard rituximab 250
mg/m’. In 3 pt, ZEV was part of the conditioning regimen of autologous
bone marrow transplantation. Results. Forty pts were evaluable for
response: 34 (86%) pts responded - 19 CR (48%), 15 PR (38%). Overall
survival and PES for the entire group at 18 months was 63% and 37 %
respectively, with a median follow-up of 12 months (1-29 months). Of
the 45 patients, 5 pts (11%) had died before third month and response
was not assessed, 6 pts (13%) did not respond, 3 (7 %) died with response
from other causes, 14 pts (31%) responded and subsequently relapsed.
Finally 17 pts (38%) continue to be in response, 9 (20%) lasting more
than twelve months (long lasting responders). Slight differences in dura-
tion of response and survival were observed between FL vs ML and TL
favouring FL (RR 2.047). Forty six per cent of pts required filgrastim for
neutropenia, 24% required platelet transfusions, 22% had neutropenia
plus fever and were admitted for complicated pancytopenia, and 20%
required red blood cells transfusion. Two patient died 30 & 40 days after
treatment with hypoplastic bone marrow complicated with sepsis in
the post autologous bone marrow transplantation period. Four pts with
previous bone marrow transplantation required filgrastim, transfusions
and 2/3 had febrile neutropenia. Conclusions. Our experience with ZEV
in relapsed and refractory FL shows 48 % CR. Even heavily treated pts
that had previous bone marrow transplantation were able to receive
ZEV, although they required extra support. Our experience supports the
use of ZEV in relapsed and refractory lymphomas even after autologous
bone marrow transplantation.
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BORTEZOMIB AND INTERFERON IN ASSOCIATION IN THE TREATMENT
OF ADVANCED OR REFRACTORY SEZARY SINDROME: A SINGLE
CENTER EXPERIENCE
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Background. Sézary Sindrome (SS) is a chronic, lymphoprolipherative
cutaneus disease. The conventional treatments as photoapheresis, alpha
interferon, polichemoterapy and immunotherapy with monoclonal anti-
bodies can induce a short partial remission with decreasing of tumor bur-
den. The most recent data demonstrated a possible role of allogenic
hemopoietic stem cells transplantation to obtain a continuous complete
remission. The majority of patients with advanced or refractory disease
receive palliative cares due to age, performance status and matched
donor availability. The mechanisms responsible for the resistance of
Sézary cells to a wide range of death-inducing agents remain largely
unknown. Recently, the antitumor effects of proteasome inhibitors,
mostly bortezomib, have been reported in different types of cancer. Sev-
eral lines of evidence indicate that proapoptotic and antiproliferative
effects of bortezomib on cancer cells result from an inhibition of the
NEFk-B pathway; this effect is enhanced by use of Interferon alfa (INF).
Aims. The evaluation of efficacy and toxicity of a long-term treatment
with bortezomib associated with alfa IEN is the main aim of our study.
Methods. From November 2006 to dicember 2007 Six patients with SS
were enrolled in our protocol: they were treated with bortezomib at the
dose of 1.3 mg/m* weekly and Interferon 3x10°Ul twice a week for 12
weeks(induction phase). The patients, who achieved a complete remis-
sion,received the same dose of bortezomib every 2-3 weeks and contin-
ued IEN therapy( maintenance phase). In case of near Complete Remis-
sion (nCR: absence of cutaneous symptoms and very low count of
Sezary cell) or good partial response ( gPR: absence of cutaneous symp-
toms and reduction >60 % of circulating Sezary’s cells) the bortezomib
and Interferon dose remained weekly until the disease progression.
Median age of patients was 53 years (range 43-67). All patients were
resistant to first-line-therapy and to Interferon. At the enrolment, one
patient showed hyperleukocytosis (WBC > 50000/uL) and unfavourable
cytogenetic. Two patients, with matched donor, received the therapy to
reduce the cutaneous and circulating Sezary’s cells before the condition-
ing treatment; the other patients were candidated to long-term therapy.
Results. All patients responded to the bortezomib-IFN association: two
patients were in CR, at 3 and 16 months after the induction therapy and
now they are in maintenance. Two patients were in nCR and one was
in gPR at 14, 11 and 12 months respectively (one of the patients in nCR
is going to allogeneic SCT). The patient with hyperleukocytosis obtained
a partial remission but after 2 months he relapsed. All responder patients
showed an important restore of normal clones of T lymphocytes and
nobody presented infectious diseases. The protocol was well tolerated
and any toxicity has been experienced. Conclusions. The association
bortezomib-IFN seems effective and safe in reducing tumor burden in
advanced SS patients. A longer follow up and a higher number of treat-
ed patients are requested for the response evaluation.
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PHASE | TRIAL OF ORAL VORINOSTAT IN COMBINATION WITH
BEXAROTENE IN ADVANCED CUTANEOUS T-CELL LYMPHOMA

R. Dummer,' K. Hymes,” W. Sterry,” M. Steinhoff,* C. Assaf;’
H. Kerl,* J. Ahern,” S. Rizvi,” J.L. Ricker,” S. Whittaker®

Universitdtsspital Ziirich - Dermatologische Klinik, ZURICH, Switzerland;
*NYU Medical Center, NEW YORK, USA; *Campus Charité Mitte des Uni-
versitéitsklinikums Charité, BERLIN, Germany; *University Clinic of Dermatol-
ogy, GRAZ, Austria; *Merck Research Laboratories, UPPER GWYNEDD,
USA; °St John's Institute of Dermatology, LONDON, UK

Background The histone deacetylase inhibitor vorinostat and the RXR-
selective retinoid bexarotene are each clinically active and safe as
monotherapy in the treatment of cutaneous T-cell lymphoma. Aims.
This study was performed to test whether the combination of vorinos-
tat and bexarotene could be safely administered to patients with
advanced cutaneous T-cell lymphoma. Methods. A Phase I trial of vorino-
stat (200, 300, or 400 mg daily) in combination with bexarotene (150,
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225, or 300 mg/m’or 150 mg, daily) was conducted. Cycles were repeat-
ed every 28 days for < 6 cycles until progressive disease or intolerable
toxicity. Adult patients with stage ¢IB progressive, persistent, or recur-
rent cutaneous T-cell [ymphoma refractory to 21 systemic therapy were
eligible. Patients must not have received prior bexarotene within 3
months or prior histone deacetylase inhibitor treatment and must have
adequate hematologic, hepatic, and renal function. The primary objec-
tive was to determine the maximum tolerated dose. Activity and safe-
ty of the combination regimen were also assessed. Results. Nineteen
patients have been enrolled: median age, 58 years (range 33-77), medi-
an number of prior systemic therapies, 3 (range 1-14). Eighteen patients
have received =1 dose and were evaluable for safety as of 11/1/07. Two
patients (Cohort 2) experienced dose-limiting toxicity (Table 1).

Table 1.
Cohart Vorinostat (mg) Bexarotene N CTCL Stage #of Gycles  Dose limiting toxicities  Best Response
1 200 150* 3 IB, IVA (2) 2.5.6 - PD. 8D (2)
" Grade 3 fatigue Grade 3
2 300 150° 5 1IB (3). IVA, IVB 1.1,2,3,6 hypertriglyceridemia (3) PR. 8D (4)
Z2a 200 225* 3 1IB. IVA (2} 3.4.6 CR. 8D (2}
2b 200 300* 3 111, VA (2) 8,6,6 PR. 8D (2)
3 400 1501 5 1B.IB (2), 11l VA 1.1.2.56 PR. 8D (2). PD.NE

NE = not evaluable; PD = progressive disease; PR = partial response; SD = stable disease. “mg/mé/day; ma/day

The maximum tolerated dose has not been reached. The most com-
mon drug-related toxicities were hypertriglyceridemia (50 %), hypercho-
lesterolemia (28%), hypothyroidism (28%), and lethargy/fatigue (28%).
Grade 3 drug-related adverse events included hypertryglyceridemia
(17 %) and neutropenia (11%). Two patients had drug-related serious
adverse events (skin necrosis; lymphangitis and lymph node abscess)
and both recovered. Twelve patients have discontinued treatment: only
2 due to adverse events (skin necrosis, fatigue). Preliminary data indicate
that of 18 evaluable patients, 1 had a complete response, 3 had partial
responses, 12 had stable disease, and 2 had progressive disease. Conclu-
sfons. Accrual continues to determine the maximum tolerated dose. The
combination of vorinostat and bexarotene is tolerable and active in
patients with advanced cutaneous T-cell lymphoma.
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RITUXIMAB MAINTENANCE SIGNIFICANTLY PROLONGS TIME TO
PROGRESSION IN PATIENTS WITH RELAPSED FOLLICULAR
LYMPHOMA AND ALSO ACHIEVES A LONG TERM DISEASE CONTROL
IN DE NOVO FOLLICULAR LYMPHOMA

A. Salar, S. Saumell, C. Pedro, A. Alvarez-Larrdn, E. Gimeno,
E. Abella, T. Gimenez, A. Ferrer, B. Bellosillo, C. Beses

Hospital del Mat, BARCELONA, Spain

Background. Rituximab (R) maintenance has recently demonstrated
survival improvement compared with observation in patients with
relapsed or refractory follicular lymphoma (EL). The aim of this study
was to retrospectively evaluate our experience with rituximab mainte-
nance in de novo or relapsed FL. Methods. We have retrospectively eval-
uated 42 patients with FL who received R maintenance. Only patients
in CR or PR were candidates for R maintenance. Treatment consisted of
R 375 mg/m’/week x 4 consecutive weeks every 6 months during 2
years (Maintenance type 1) or R 375 mg/m’ every 3 months during 2
years (Maintenance type 2). Overall and progression free survival were
calculated from the day of the first R infusion. Time to progression after
R maintenance was compared to the time to progression of the imme-
diately previous treatment between the same patients, using the non
parametric Wilcoxon test. Results Forty patients were included, with 2
pts receiving rituximab maintenance in two different episodes. Median
age: 64 years (range: 27-85); male 18 (43%). First line R in 24 pts (57 %)
and in second or third relapse in 18 pts (43%). Number of previous treat-
ments: 1 in 24 pts (67 %), 2 in 14 (33%) and 3 in 4 (10%). Immediately
previous treatment: CVP+R in 5 pts (12%), CHOP= R 14 (33%), flu-
darabing-containing+R 9 (21%), R 5 (12%) and others+R 9 (21%). Sta-
tus previous starting maintenance: CR in 36 (86%), PR in 6 (14%).
Among pts in CR, 5 progressed and 1 died (pneumonia + progressive dis-
ease) during maintenance. Among pts in PR, 2 progressed and 4 pts con-
verted to CR during maintenance. At a median follow-up since first R
maintenance infusion of 38 months (1-70), 13 pts (31 %) have relapsed.
Overall and progression free survival at 3 years were 94% (CI95% 87-
100%) and 69% (CI95% 62-76%), respectively. No differences were
found with respect to: status previous maintenance, line of therapy (first
vs subsequent lines) and type of maintenance administered. From 18
pts with relapsed FL, median time to progression from the immediate-
ly previous chemotherapy was 25 months vs 36 months after mainte-
nance R (p=0.017). Maintenance R therapy was prematurely withdrawn



in 2 pts (recurrent infections and delayed severe neytropenia). Hipogam-
maglobulinemia was present in 47 % and 55 % of pts before and after R
maintenance, respectively. Levels of IgM were significantly lower after
R maintenance (p=0.03) but levels of IgG and IgA were similar. Conclu-
sions. Time to progression after rituximab maintenance is significantly
increased compared with the time to progression of the immediately pre-
vious treatment in patients with relapsed FL. Rituximab maintenance is
safe either in first or subsequent lines of therapy.
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RITUXIMAB MAINTENANCE THERAPY CAN BE SAFELY ADMINISTERED
VIA A RAPID INFUSION PROTOCOL: RESULTS FROM THE MAXIMA
STUDY

M. Wenger,' E De Marco,” U. Vitolo,’ I. Poddubnaya,*D. Chamone,’
P. Warburton,® B. Jezersek Novakovic,” ].M. Rowe,® H. Dresler,’
D. Thurley"

'Roche, BASEL, Switzerland; *Divisione Universitaria di Ematologia, Cattedra
di Ematologia, TORINO, Italy; *Divisione Ospedaliera di Ematologia A.O. S.
Giovanni Battista, TORINO, Italy; *Cancer Research Centre of RAMNS,
MOSCOW, Russian Federation; *"Hematology Department of the Clinic Hos-
pital of the University of Sdo Paulo, SAO PAULO, Brazil; *Wollongong Hospi-
tal, WOLLONGONG, Australia; "Institute of Oncology Ljubljana, LJUBL-
JANA, Slovenia; *Department of Hematology & Bone Marrow Transplatation,
RAMBAM Health Care Campus, HAIFA, Israel; *Roche Pharmaceuticals
(Istael) Ltd, PETACH TIKVA, Israel; “Roche Products Pty. Limited, DEE WHY,
Australia

Background. The benefit of maintenance therapy in follicular lym-
phoma (FL) has been reported recently by various groups. Sehn et 4.
(Blood 2007) have demonstrated that rituximab (R) can be administered
via a rapid-infusion protocol. Aims. The current study is intended to
extend the safety database for R-maintenance and to examine the safe-
ty of fast infusion protocols in a real-life setting. Methods. 500 patients
with first-line or relapsed FL having achieved CR/PR after R-containing
induction therapy were eligible to receive R at the standard dose for fol-
licular lymphoma of 375 mg/m® every eight weeks for a maximum of 2
years. Primary endpoint is safety, with secondary endpoints being PFES,
EFS, TTNL, and OS. The study aims to detect at least one rare event with
a true incidence of 0.32 % with 80% power. Results. 349 patients with FL
have been enrolled at clinical cut-off: Median age is 56, 76 % were treat-
ed in first remission, and 74% were in CR. Data on a total of 809 infu-
sions was available. Except for one patient with preexisting history of
recurrent cerebrovascular incidents who received rituximab at standard
infusion speed and suffered from a TIA no SAEs were recorded within
24h of the maintenance infusion. Of all patients available for analysis,
82.5% used a standard-speed infusion regimen (approx 4-6h) for the
first maintenance infusion. At one year of maintenance treatment, 54%
of patients were receiving R via a rapid-infusion regime (approx 1.5h).
A total of 9 SAEs were recorded in the 275 patients that received at least
one infusion, all but one were considered unrelated. One patient with
previously known cardiac arrhythmias died 13 days after the 4th infu-
sion of unknown causes. After clinical cut-off, three other patients died
of progressive lymphoma. Hematologic toxicity occurred in 9 patients,
with three grade 3/4 events (neutropenia), one resulting in febrile neu-
tropenia. Recruitment will be completed in March 2008. Conclusions. R-
maintenance q 8 weeks in FL after R-containing induction therapy can
be safely administered. We could reproduce the finding of others that
rapid-infusion regimens are no worse than standard speed infusions.

Copenhagen, Denmark, June 12 — 15, 2008
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A PILOT STUDY WITH RITUXIMAB, BORTEZOMIB AND
HYPER-FRACTIONATED CYCLOPHOSPHAMIDE (RBC REGIMEN) FOR
THE TREATMENT OF ADVANCED MANTLE CELL LYMPHOMA IN
ELDERLY PATIENTS

P.M. Musto,' R. Guariglia,' G. Pietrantuono,' O. Villani,'

M.C. Martorelli,' E D'Auria,' A. Zonno,"' A. Zupa,' G. Bianchino,'

G. Improta,' V. Grieco,' L. Digiovannantonio,' E. Feudale,'R. Lerose,"
A. Pinto,” E Ferrara®

'CROB, Centro Riferimento Oncologico Basilicata, RRONERO IN VULTURE;
*Istituto Nazionale Tumori, Fondazione Pascale, NAPOLI, Italy; *Cardarelli
Hospital, NAPOLI, Italy

Background. Mantle-cell lymphoma (MCL) represents a distinct clinico-
pathologic entity which accounts for 3-10% of all non-Hodgkin lym-
phomas and whose median overall survival generally does not exceed 3-
4 years. Patients with MCL are typically older adults with a male predom-
inance and usually present with stage IV disease. The neoplastic pheno-
type is characterized by CD20 and CD5 co-expression, while CD23 sur-
face antigen is lacking. Translocation t(11;14)(q18;q32) and cyclin D1
overexpression are the cytogenetic and molecular hallmarks of the dis-
ease. Rituximab is a key component of the current, most diffused regi-
mens for the treatment of MCL (in particular, in R-CHOP or R-HyperC-
VAD). Autologous stem cell transplantation or observation after induction
therapy may be indicated, depending on patient eligibility. However, con-
sidering that MCL is frequently diagnosed in elderly subjects with rele-
vant co-morbidities, high dose chemotherapy or the use of drugs with
potential cardiotoxicity, such as anthracyclines, may result not feasible in
a significant proportion of patients. In this setting, recent data suggest that
the proteasome inhibitor bortezomib is well tolerated and has signifi-
cant single-agent activity in patients with MCL. Methods. We evaluated
safety and efficacy of a 21-day cycle, anthracycline-free combination of
rituximab (375 mg/m’* d 1), bortezomib (1.3 mg/m’d 1, 4, 8, and 11) and
hyper-fractionated cyclophosphamide (600 mg/sqm given as a double,
three-hour infusion d 1-3) (RBC regimen) in elderly patients with
advanced MCL. Diagnosis was made according to standard histological,
phenotypic and molecular criteria. So far, 14 patients (9 males, 5 females)
have entered the study. Mean age was 77.2 years (range 72-84). All
patients had stage IV disease, evidencing extranodal localizations (n. 4)
or marrow/leukemic involvement (n. 10). IPI score was 2 in 5 patients, 3
in 7 patients and 4 in 2 patient. Four patients received RBC as first line
therapy, the others were treated at relapse, generally after (R)-CHOP or
(R)-CHOP-like regimens. Results. Two patients are currently too early,
being still on therapy. Two patients who presented with very high periph-
eral WBC count died during the first cycles due to progressive disease,
while another patient did not tolerate first cyclophosphamide infusion
and was therefore removed from the study. No other extra-hematologi-
cal toxicities higher than grade 1 were observed.. Hematological toxici-
ties consisted in grade 1-2 thrombocytopenia/neutropenia (nine patients),
while 3 patients experienced grade 3 neutropenia, requiring G-CSF sup-
port. One patient showed an initial response in extranodal sites but then
progressed before the fourth cycle. Among the 9 patients who received
at least six RBC cycles, three achieved a partial response and 6 obtained
a complete response (overall response rate 75%, on intention to treat
analysis excluding patients still on therapy). In 2 patients, molecular remis-
sion using PCR for t(11;14) bcl-1/IgH determination could be demon-
strated. All responders maintain their remission phase 6 to 14 months
after the start of RBC treatment. Conclusions. Although still preliminary,
these results indicate that RBC regimen is feasible, well tolerated and
effective (including the possibility to obtain molecular response) in eld-
erly patients with advanced MCL.
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BENEFIT OF RITUXIMAB BEFORE AUTOLOGOUS STEM-CELL
TRANSPLANTATION (ASCT) AT TIME OF RELAPSE IN PATIENTS WITH
FOLLICULAR LYMPHOMA (FL)

K. Belhadj,' Y. Hicheri,’ C. Pautas,” T. El Gnaoui,” E Hemery,’
C. Copie-Bergman,’ J-L. Beaumont,’ J. Dupuis,” I. Gaillard,”
C. Haioun’

'Hépital Henri Mondor, CRETEIL; *Hématologie, Hopital Henri Mondor,
CRETEIL; *Unité d'Information Médicale, Hopital Henri Mondor, CRETEIL,
*Département de Pathologie, Hopital Henri Mondor, CRETEIL; *Etablissement
Frangais du Sang, CRETEIL, France

Background. During disease's course, high dose therapy followed by
ASCT can be considered as an alternative to sequential chemothera-
pies. Aims. To evaluate ASCT in the pre and post rituximab era as con-
solidation. Methods. Between 1989 and 2004, 54 patients (pts), not pre-
viously treated with rituximab, received ASCT at relapse. At initial diag-
nosis, median age was 47 yrs (24-61) and FLIPI score was > 3 in 18%.
ASCT was performed in 2nd remission in 43 pts and in 3rd remission
in 11. TBI - based conditioning regimens was used in 42 pts. Patients
treated at relapse before 1998 did not receive rituximab-based salvage
regimens and those treated after 1998 received rituximab before ASCT.
The main characteristics of the two populations were as shown on the
Table 1. Results. After ASCT, 49 pts achieved CR, 4 PR and one pt pro-
gressed. With a median follow-up of 8 yrs, 28 pts (52%) relapsed after
a median time of 13 months (range 4-95) and 20 pts died from lym-
phoma progression: 9 pts, secondary malignancy: 7 pts and late infec-
tion: 4 pts. Ten-year overall survival (OS) from initial diagnosis was 68%
and 10-year OS and event-free survival from ASCT were 64 and 37 %,
respectively. After adjusting for follow-up (median follow-up of the rit-
uximab-treated group: 7 yrs), comparison between the 2 groups shows
a significantly better 10-year OS in the rituximab-treated group (80% vs
34%, p=0.001). Conclusion The prognosis of pts with FL is highly
improved by rituximab incorporated in salvage treatment before consol-
idative ASCT. after 2™ or 3" remission in FL.

Table 1.
rituximab-naive | rituximab-treated
group group
N 29 25
FLIPI at initial diagnosis 41/48/11 27146127

(Low/Intermediate/High) %

Median age at ASCT (yrs) 50 (range 35-60) | 52 (range 30-62)

ASCT performed in 2nd 23 20
remission
ASCT performed in 3rd 6 5
remission
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RESULTS OF MAINTENANCE THERAPY WITH RITUXIMAB IN
FOLLICULAR NON HODGKIN LYMPHOMA

B. Soria,' M.T. Olave,” R. Rubio-Escuin,' A. Rubio-Martinez,'

L. Palomera,” M.A. Fuertes,” P. Mayayo,' V. Recasens,' P. Giraldo,!
Group By GEHMA’®

'Miguel Servet University Hospital, ZARAGOZA; *Lozano Blesa University
Hospital, ZARAGOZA; °I+CS, ZARAGOZA, Spain

Follicular non-Hodgkin's lymphoma (F-NHL) is rarely curable with
standard chemotherapy, the natural history of disease is characterized
by successive relapses. The addition of Rituximab to different induction
chemotherapy regimens increases the response rate and progression-
free survival (PES), without significantly increase of toxicity in the sched-
ules that not including Fludarabine. The administration of Rituximab as
maintenance therapy could be an useful and safe option for patients in
complete remission after induction therapy with regimens based in
immuno-chemotherapy, nevertheless the best maintenance schedule is
not yet defined. Objective. To present our experience with an homoge-
neous maintenance schedule with Rituximab administrate every 6
months for F-NHL. Patients and methods. Prospective, observational study
in 48 F-NHL patients in complete remission after first line therapy with
immuno-chemotherapy (R-CHOP, R-CE R-MCE R-COP) since January
2002 to April 2007. Maintenance schedule: Rituximab 375 mg/m’ week-
ly x 4 every 6 months two years in an outpatient protocol of fast infu-
sion (24 hours before the patient received anti H1 and H2 orally and
steroids 40 mg, dexclorfeniramina Smg and paracetamol 1 g IV previous-
ly to administration every Rituximab dose in a total volume of 250 mL.
The first 50 mL is administered in 30 and 200 mL in 60 minutes), patients
with severe previous reactions were excluded of this schedule and
received Rituximab in slow infusion. Patients were evaluated previous
to start maintenance and two months after 4 courses, CT scan, PET and
molecular study of t(14;18) in bone marrow were performed. Side effects
according to common toxicity criteria were evaluated. Overall survival
and relapsed free survival were analyzed according Kaplan-Meier and
Cox regression study. Results. 37 patients have completed maintenance
therapy (25 F/12 M); Mean age 55.3(24-77). ECOG 0(60.8%), 1(34.7 %),
2(4.3%); At diagnosis: B symptoms 44.4%; FLIPI 0(8.1%), 1(43.4%),
2(30.4%), 3(17.3%); stage 1(8.6%), 11(17.3%), III (39.1%), IV(34.7 %);
grade 1(43.5%), 11(56.5%); Bulky 14%; extra node disease 14%; Hb<10
g/dL (14%); LDH increased 14%; B2M increased 14%. R-CHOP
(69.5%), R-CHOP+local Rx (8.7 %), R-FCM (17.3%), R-FC (4.3%), R-
COP (2.0%). 90% of patients have received maintenance fast infusion
protocol. Adverse events 2 patients (8.6%) had mild skin erythema dur-
ing infusion, 2 (8.6%) previously treated with Fludarabine+Rituximab
developed neutropenia grade 3-4: Overall survival mean 29.2 months
(95% CI: 12-63), RFS: mean 23.3 months (95% Cl:6-55). Only two
patients have relapsed (4.6%), one of them with lost of CD20 expres-
sion in 70% of B-malignant cells. Conclusions. Rituximab maintenance
therapy in an outpatient protocol of fast infusion could be a good strat-
egy to prolong RES in F-NHL, the tolerance is acceptable and satisfacto-
ry in most of the patients. It is necessary a longer follow-up to consid-
er the magnitude of the effect obtained.

Funding: This study is partially sponsored by a grant from FEHHA.
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5-ANDROSTENE-3(3,17(3-DIOL ADMINISTERED TO MICE EXPOSED TO
TOTAL BODY IRRADIATION RESULTS IN RAPID RECONSTITUTION OF
IMMATURE BONE MARROW PROGENITOR CELLS AND SYNERGIZES
WITH TPO BUT NOT WITH G-CSF

ES.E Aerts Kaya,' T.P. Visser,' C.L. Reading,” ].M. Frincke,’
D.R. Stickney,” G. Wagemaker'

'Erasmus University Medical Center, ROTTERDAM, Nethetlands; *Hollis-
Eden Pharmaceuticals Inc, SAN DIEGO, USA

Background. 5-AED (5-androstene-3f,17p-diol) is a naturally occur-
ring adrenal cortical steroid and has been shown to display radioprotec-
tive effects in both rodents and non-human primates, resulting in accel-
erated multilineage hematopoiesis and enhanced survival after radia-
tion, including accelerated CD34" cell reconstitution in bone marrow of
non-human primates. Where pegylated granulocyte-colony stimulat-
ing factor (Peg-G-CSF) is known to stimulate recovery of neutrophils,
thrombopoietin (TPO) specifically protects short-term spleen repopu-
lating immature cells and promotes platelet recovery. Aims. We studied
the effects of combined treatment with 5-AED and Peg-G-CSF or TPO
delivered after total body irradiation (TBI) on reconstitution of multi-
lineage hematopoiesis and recovery of specific immature repopulating
cell subsets to both further elucidate the efficacy of 5-AED and explore
possible additive or synergistic effects. Methods. For direct measure-
ments of the radioprotective effect of 5-AED, BALB/c mice were
exposed to the midlethal dose of 6 Gy TBI. Two hours after irradiation,
mice were injected with a placebo IM, 40 mg/kg 5-AED IM, 0.225 pg
TPOIP or 10 pg Peg-G-CSF IP. To measure the effect of 5-AED on imma-
ture repopulating cells, BALB/c donor mice were exposed to 3x2 Gy
TBI, fractions separated by 24 h, and treated after each fraction with
placebo IM, 40 mg/kg/d 5-AED IM, 0.7 ug TPO IP or a single injection
of 10 pg Peg-G-CSF IP and examined 24 h after the last fraction for
immature cells per femur by the assay for marrow repopulating cells
(MRA) and the spleen colony test (day 12 CFU-S) in 8 Gy irradiated
recipient mice. Results. After 6 Gy TBI, BALB/c mice treated with 40
mg/kg 5-AED displayed a remarkably accelerated recovery of white
blood cells (p<0.01), blood platelets (p<0.01) and red blood cells
(p<0.05), as well as increased bone marrow cellularity (#<0.01) and ele-
vated numbers of colony forming cells (v<0.01) at 14 days post-irradi-
ation in comparison to placebo-treated animals. Addition of 5-AED to
either Peg-G-CSF or TPO treatment did not result in an additive effect.
The fractionated 3x2 Gy TBI study revealed a 5- and 7- fold increase in
CFU-S in the 5-AED and TPO groups, respectively, relative to radiation
controls, and a synergistic increase of 20-fold when used simultaneous-
ly. A similar effect on CFU-s was not observed for G-CSE and neither
did it synergize with 5-AED. MRA, expressed as GM-CFU per femur
13 days after transplantation in 10 mice, revealed an approximately 5-
to 6-fold increased marrow repopulating ability: 1002 (range 0-5785) for
5-AED vs 174 (5-360) for radiation controls, contrasting TPO that pro-
motes CFU-S reconstitution at the expense of MRA cells." Conclusions.
5-AED as a single agent stimulates multilineage hematopoiesis and
increases bone marrow cellularity following irradiation. The effect is
mediated by increased survival and/or reconstitution of immature
repopulating cells in a pattern distinct from that of TPO. Consistently,
5-AED strongly synergizes with TPO at the level of immature cells from
which reconstitution originates, thus revealing a novel mechanism of
bone marrow protection in cytoreductive therapy:.
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A POTENT SMALL MOLECULE PIM KINASE INHIBITOR WITH IN VIVO
ORAL AVAILABILITY AND ACTIVITY IN CELL LINES FROM
HEMATOLOGICAL MALIGNANCIES

G. Berk, E. Gourley, X.H. Liu, J. Lamb, P. Severson, J. Bearss, C. Jones,
H. Vankayalapati, S. Warner, D. Bearss

SuperGen, Inc., DUBLIN, USA

Background. A small family of serine/threonine kinases known as Pim-
1, Pim-2, and Pim-3 are involved in various signaling pathways in which
they act as downstream effectors and potent inhibitors of apoptosis.
The Pim kinases are unique in that they are expressed as active kinases
and therefore gene expression levels directly correlate to their activity in
cells. Pim-1 and Pim-2 are expressed in cells of hematopoietic lineage and
Pim-3 appears to be more important in cells of epithelial origin. In con-
cordance with these different patterns of expression, Pim-1 and Pim-2
are commonly overexpressed in hematological malignancies such as
leukemias and lymphomas, while Pim-3 overexpression has been not-
ed in melanoma, pancreatic adenocarcinoma, gastric, and other epithe-
lial tumors. Thus, the Pim kinases are interesting targets for drug devel-
opment, which offer promising potential in the treatment of hematolog-
ical and solid malignancies. Aims. Develop a potent and selective, orally
available Pim kinase inhibitor. Methods. Utilizing the published Pim-1
crystal structure and our proprietary CLIMBTM process, we identified
a subset of leads from a large, virtual library from which a series of opti-
mal analogs were synthesized to produce SGI-1776. Results. The IC50 of
this compound in a biochemical enzyme-based assay was 6.7 nM for
Pim-1, 69 nM for Pim-3, and 363 nM for Pim-2. Cell-based activity, deter-
mined by an anti-proliferative assay using HEL, K562, MV-4-11, and
other leukemia, lymphoma, and solid tumor cell lines shows IC50 val-
ues as low as 54 nM. MV-4-11 cells treated with SGI-1776 shows a dra-
matic decrease in phospho-BAD levels (a direct substrate of the Pim
kinases) as determined by western blot with an EC50 value of 7.9 nM.
In conjunction with the anti-proliferative and phospho-BAD data, cell
death via apoptosis was observed in cells treated with SGI-1776. As a
result of these data and favorable pharmacokinetic studies, SGI-1776
was introduced into various in vivo studies that yielded efficacy in mouse
xenograft tumor models of hematological origin. In a MOLM-13
xenograft model, only one of eight tumors remained in the group treat-
ed at 270 mg/kg SGI-1776 (PO) after fourteen days, whereas all eight
tumors remained in the vehicle group. In addition to efficacy studies,
pharmacodynamics studies will be presented. Summary and Conclusions.
SuperGen’s SGI-1776 exhibits potent inhibition of Pim kinase activity,
translating into potent inhibition of cellular signaling pathways, cancer
cell proliferation, and i vivo tumor progression in non-clinical models.
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THE PURINE NUCLEOSIDE PHOSPHORYLASE INHIBITOR FORODESINE
INDUCES P53-INDEPENDENT MITOCHONDRIAL APOPTOSIS IN
CHRONIC LYMPHOCYTIC LEUKEMIA CELLS THROUGH MCL-1
DOWNREGULATION AND INDUCTION OF P73 AND BIM
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Inc., BIRMINGHAM, USA; *Mundipharma International Limited, CAM-
BRIDGE, UK

Background. Chronic lymphocytic leukemia (CLL) is a disease derived
from the monoclonal expansion of CD5* B-lymphocytes. High ZAP-70
expression levels are associated with poorer overall survival, whereas
p53 alterations convey drug resistance and short survival. Forodesine
(BCX-1777) is a purine nucleoside phosphorylase inhibitor that induces
an increase of plasma 2’-deoxyguanosine and intracellular accumulation
of deoxyguanosine triphosphate and inhibition of DNA synthesis/repair,
leading to cell death induction. Unlike other purine nucleoside analogs,
Forodesine is not incorporated into DNA and represents a new selective
anti-leukemic agent with a not yet fully explored mechanism of action.
AIMS. To analyze the cytotoxic effect of Forodesine in CLL cells regard-
ing their ZAP-70 levels as well their p53 status and to evaluate if the in
vitro combination of Forodesine with Fludarabine, Bendamustine or Rit-
uximab has a synergistic advantage. Finally, we characterized the mech-
anism of action of forodesine-induced apoptosis. Methods. The cytotox-
ic effect of Forodesine was analyzed by AnnexinV/PI staining in primary
cells from 35 patients with CLL, 11 of them carrying p53 alterations.
The synergistic or antagonic effect if combined with other drugs was
analyzed using the combination index (CI) described by Chou and
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Talalay. To further elucidate the mechanism of action of forodesine, sev-
eral hallmarks of apoptosis were analyzed. Results. Pharmacologically
achievable levels of Forodesine (2 uM) and dGuo (10-20 uM) induced
apoptosis in CLL cells (mean cytotoxicity of 56.7+14.3 % with respect
to control at 48 hours). No significant cytotoxic differences were
observed between CLL cells regarding ZAP-70 expression levels (mean
cytotoxicity of 57.6+10.2 % in 19 cases with ZAP-70 high vs 59.3+12.3
% in 16 cases with ZAP-70 low). CLL cases with 17p deletion showed
a high sensitivity to forodesine (mean cytoxicity of 58.5+ 20 %). A sig-
nificative correlation between intracellular dGTP accumulation and
forodesine-induced cytotoxicity was observed (p=0.0058). A high syn-
ergistic effect (Cl<1) was observed between Forodesine and Bendamus-
tine (mean CI=0.56) or Rituximab combination (mean CI=0.53). On the
contrary, an antagonistic effect (CI>1) was observed with the combina-
tion of Fludarabine and Forodesine (mean CI=1.96). Forodesine induced
an increase of the pro-apoptotic protein Bim, loss of mitochondrial mem-
brane potential and generation of reactive-oxigen species (ROS). CLL
cells express high levels of the anti-apoptotic proteins Mcl-1 and Bcl-2
that inversely correlate with in vitro and clinical response to chemother-
apy. A decrease of the anti-apoptotic Mcl-1 protein, without affecting
Bcl-2 was observed following Forodesine exposure. We demonstrated
that p73 protein, which is activated upon DNA damage and ROS pro-
duction and able to overcome resistance to apoptosis of CLL cells lack-
ing p53, is induced after Forodesine incubation in both wild type- and
p53 deleted CLL cases. Conclusions. Forodesine, as single agent or in com-
bination with Bendamustine or Rituximab, might be highly effective in
the treatment of CLL independent of the p53 and ZAP-70 status. Forode-
sine induced p73 and pro-apoptotic Bim, decreased the anti-apoptotic
Mcl-1 protein leading to activation of the mitochondrial apoptotic path-
way. No significant differences in these apoptotic markers were
observed regarding pd3 status, suggesting a common apoptotic path-
way independent of p53-mediated cell death.
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SAFETY AND TOLERABILITY OF VORINOSTAT - EXPERIENCE FROM THE
VORINOSTAT CLINICAL TRIAL PROGRAM

D. Siegel,' M. Hussein,” C.P. Belani,” E Robert,* S. Rizvi,’]. Wigginton,®
S. Randolph,”J.L. Ricker,” J. Lis,” ]. Garcia-Vargas,” C. Sanz-Rodriguez’

'Hackensack University Medical Center, HACKENSACK; *H. Lee Moffitt
Cancer Center, TANPA; *Penn State Cancer Institute, HERSHEY; *University
of Alabama, BIRMINGHAM; °Merck Research Laboratories, UPPER
GWYNEDD, USA

Background. Vorinostat is an orally active histone deacetylase inhibitor
with anticancer properties when used alone or in combination. Aims. To
present an overview of safety and tolerability data from patients who
received vorinostat as monotherapy or in combination with other sys-
temic therapies for solid and hematological malignancies. Methods. Safe-
ty data from patients in the Vorinostat Clinical Trial Program (Merck pro-
tocols 001, 002, 003, 004, 005, 006, 008, 011, 012, 013, 015, 016, 025, 029,
030, 048, 058, 066) were collated (cut-off date December 2007). Results.
Data from 476 patients are included. A total of 341 patients received
vorinostat as monotherapy for solid tumors (mesothelioma, head and
neck, renal, thyroid, laryngeal, breast, colorectal, non-small-cell lung
cancer [NSCLC], and gastric cancers) or for hematological malignancies
(acute myeloid leukemia, chronic lymphocytic leukemia, or chronic
myeloid leukemia, non-Hodgkin’s lymphomas [including cutaneous T-
cell lymphoma {CTCL}, peripheral T-cell lymphoma, diffuse large B-cell
lymphoma, and follicular lymphoma], Hodgkin’s disease, myelodys-
plastic syndrome or multiple myeloma). A total of 135 patients received
vorinostat in combination with other systemic therapies: pemetrexed
and cisplatin in advanced cancer, bortezomib in advanced multiple
myeloma, bexarotene in advanced CTCL, erlotinib in relapsed/refracto-
ry NSCLC, or carboplatin and paclitaxel in chemonaive NSCLC. As
monotherapy, the most commonly reported adverse events (AEs) were
fatigue (68.3%), nausea (60.1%), diarrhea (55.4%), and anorexia
(49.9%). Grade 3-4 AEs included thrombocytopenia (15.2%), fatigue
(13.5%), dehydration (8.5%), and anemia (7.9%). There were three
drug-related deaths (ischemic stroke, tumor hemorrhage, unspecified)
observed in patients who received vorinostat monotherapy. Of the 156
patients who received vorinostat monotherapy at 400 mg q.d. (the cur-
rent FDA-approved dose in CTCL patients), 13 patients (8.3 %) discon-
tinued due to AEs (predominantly anorexia [1.3%], pulmonary
embolism [0.6%], and weight decrease [0.6%]), and 24 patients (15.4%)
required dose modifications (commonly due to thrombocytopenia
[5.8%], diarrhea [1.9%], and nausea [1.9%]). In combination therapy, the
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most commonly reported AEs were nausea (52.6%), diarrhea (43.0%),
and fatigue (41.5%). The most common grade 3-4 events included
fatigue (16.3%), diarrhea (5.9%), dehydration (5.2%), and nausea
(5.2%). There was one drug-related death (hemoptysis) that occurred in
a patient with NSCLC. Discontinuation due to AEs occurred in 25
(18.5%) patients, commonly due to fatigue (3.0%) dehydration and nau-
sea (both 2.2%), and 23 patients (17 %) required dose modifications
(commonly due to fatigue [5.9%], diarrhea [1.5%], and hypertriglyc-
eridemia [1.5%]). Conclusions. Data from the Vorinostat Clinical Trial
Program demonstrate that vorinostat has an acceptable safety and tol-
erability profile when used either as monotherapy or in combination
with other systemic therapies in cancer patients. Dose modifications
are usually not required in the majority of patients who receive vorino-
stat as monotherapy or in combination regimens.

0281

EZN-2208, A NOVEL POLYETHYLENEGLYCOL-SN38 CONJUGATE,
THERAPY RESULTS IN CURES OF ANIMALS BEARING AGGRESSIVE
NON-HODGKIN'S LYMPHOMA MODELS

P. Sapra, M. Mehlig, ]. Malaby, P. Kraft, H. Zhao, L. Greenberger,
I. Horak

Enzon Pharmaceuticals, PISCATAWAY, USA

Background. Examination of the clinical utility of SN38 (10-hydroxy-
7-ethyl-camptothecin), the highly active metabolite of CPT-11, has not
been possible to date due to extremely poor solubility of SN38. We have
generated, a novel polymer-drug conjugate, EZN-2208, made by linking
SN38 reversibly with a multi-arm high molecular weight polyethylene
glycol (PEG). Aims. The objectives of these studies were to evaluate the
therapeutic efficacy of EZN-2208 in animals bearing non-Hodgkin’s lym-
phomas. Methods. The in vitro cytotoxicity of EZN-2208 and CPT-11
were tested in human lymphoma (Raji, Daudi, DoHH2) cancer cell lines
using the tetrazolium assay. Annexin V-FITC and propidium iodide
staining followed by flow cytometry analysis were used to detect cyto-
toxicity at various apoptosis/necrosis stages. The therapeutic efficacy
was evaluated in xenograft models of non-Hodgkin’s lymphoma (Raji
and Daudi and DoHH?2). Results. In vitro, the IC50 of EZN-2208 ranged
from 3-24 nM. EZN-2208 was about 30-45-fold more potent than CPT-
11. In apoptosis assays, within 24 hours following treatment, the major
mechanism of cell killing was late apoptosis and cell necrosis. When
administered in a multiple dose regimen (q2d x 5), the MTDs of EZN-
2208 and CPT-11 were 10- and 40 mg/kg respectively. In the Raji
xenograft model, treatment with a single MTD of EZN-2208 resulted in
a500% improvement in life span (ILS) and 50% cures of animals com-
pared with 19% ILS observed for mice treated with a single MTD of
CPT-11. Multiple dose treatment of EZN-2208 resulted in 90% cures of
animals compared with 63% ILS and no cures observed for the CPT-11
group. In an early disease Daudi xenograft model (treatment adminis-
tered 24h postinjection of cells), a single injection of EZN-2208 treatment
resulted in cures of 60% of animals and no cures were observed for
CPT-11 group. Multiple injections of EZN-2208 cured 100% of animals.
In the more aggressive late stage disease Daudi model (treatment admin-
istered 7 days postinjection of cells), a single dose of EZN-2208 caused
56% cures of animals, whereas CPT-11 treatment was completely inef-
fective. Multiple injections of EZN-2208 cured 100% of animals. Simi-
lar results were obtained in another model (DoHH2, t(14;18) chromo-
somal translocation), where EZN-2208 outperformed CPT-11 both in
early and advanced disease models. Conclusions. EZN-2208 has excellent
therapeutic efficacy and significantly greater antitumor activity than
CPT-11 in several human NHL xenograft models. We have previously
shown in solid tumor xenograft studies that EZN-2208 has prolonged
circulation in the blood compared with CPT-11, resulting in high tumor
exposure of free SN38. Therefore the dramatic antitumor activity seen
in the NHL models may be attributed to a long circulation half-life and
high exposure of the tumors to SN38. These studies merit the clinical
evaluation of EZN-2208 in hematological malignancies. EZN-2208 is
currently in Phase 1 clinical studies to identify optimal dose and sched-
ule.



RITUXIMAB AND ALEMTUZUMAB IN COMBINATION, BUT NOT ALONE,
INDUCE COMPLETE REMISSIONS IN A PRECLINICAL ANIMAL MODEL
OF PRIMARY HUMAN ALL: RATIONALE FOR COMBINATION
TREATMENT.

B.A. Nijmeijer, M.L.] Van Schie, S. Stevanovic, R. Willemze,
J.H. Falkenburg

Leiden University Medical Center, LEIDEN, Nethetlands
Background. Acute lymphoblastic leukemia (ALL) in adults has a poor

prognosis, despite intensive chemotherapy or allogeneic stem cell trans-
plantation. Further treatment intensification is limited by toxicity. Mon-
oclonal antibodies display a relatively favorable toxicity profile. Ritux-
imab (RTX) recognizing CD20, and alemtuzumab (ALM) recognizing
CD52, have shown clinical activity in hematological malignancies. Pre-
cursor-B ALL (preB-ALL) may express CD20 and/or CD52. Aims. To eval-
uate the activity of RTX and ALM against preB-ALL in a preclinical in vivo
model. Methods. Expression of CD20 and CD52 on preB-ALL cells was
determined by staining with RTX or ALM followed by secondary anti-
human-Ig antibody. Mean fluorescence intensity (MFI) was analyzed by
flow cytometry. To investigate in vivo activity of RTX and ALM,
NOD/scid mice were inoculated with primary human ALL cells. Three
weeks later treatment was given by daily injection of 250 pg antibody.
After 4 weeks of treatment, mice were sacrificed for analysis of periph-
eral blood (PB) and bone marrow (BM). Results. Of 18 randomly select-
ed primary human ALL, 10 expressed CD20 (56%, median MFI 102,
range 97- 951) and 12 expressed CD52 (67 %, median MFI: 324, range
111-633). All CD20 positive ALL expressed CD52. In 8 CD52 positive
ALL distinct CD52 negative subpopulations were observed (0.1 to 4%
of leukemic cells). Two of these cases (coded COA and VBK) that
expressed CD20 and CD52 were selected for in vivo studies. In both cas-
es, RTX cleared blast cells from the PB but at end-point leukemic cells
persisted in BM (COA: 59% of nucleated cells vs 76% in control animals,
VBK: 23% vs 86%, respectively). Persisting cells expressed a significant-
ly decreased amount of surface CD20, all of which was occupied by
RTX. Expression of CD20 on these cells was restored after engraftment
into secondary recipient mice. To determine the cause of the decreased
surface CD20 expression during RTX treatment, animals were engraft-
ed with primary cells, received a single dose of RTX or vehicle alone, and
were sacrified 24 hours later. Leukemic cell numbers were strongly
reduced in PB (0.1% vs 7.4%) but not in BM (5.4% vs 8.4%), indicating
limited elimination of ALL cells in the BM. Expression of CD20 on these
cells was however reduced 13-fold, demonstrating that CD20 (or CD20-
RTX complexes) had been removed from their surface. Likewise, ALM
eliminated leukemic cells from PB of engrafted animals. At end-point
leukemic cells persisted in BM (COA: 20% vs 76%, VBK: 74% vs 86%,
respectively) and these cells displayed complete loss of CD52. Howev-
er, CD52 expression was not restored after engraftment and expansion
in secondary recipient mice. Thus, although both antibodies appeared
to exert anti-leukemic activity, RTX activity was limited by down mod-
ulation of CD20 in the BM and ALM activity by the emergence of pre-
existent CD52 negative cells. However, RTX treatment did not affect
expression of CD52, and ALM treatment did not affect expression of
CD20. Therefore, we evaluated combined administration of RTX and
ALM in the same experimental setting. Combined treatment (250
pgRTX+250 pg ALM daily for 4 weeks) resulted in complete disappear-
ance of leukemic cells from the BM of 6 out of 6 COA engrafted mice
and in 4 out of 5 VBK engrafted mice. Conclusions. A combination of rit-
uximab and alemtuzumab may be promising as treatment for patients
with preB-ALL.
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THE NOVEL HDAC INHIBITOR UCL67022 HAS POTENT ACTIVITY IN

MULTIPLE MYELOMA CELLS AND REMAINS EFFECTIVE IN A BONE
MARROW MICRO-ENVIRONMENT MODEL

R. Popat,' L. Maharaj,” H. Oakervee,” ]. Cavenagh,' B. Middleton,®
A. Rioja,” C. Marson,’ S. Joel’

'St. Bartholomew's Hospital, LONDON; *Centre for Experimental Cancer
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Background. Histone acetylation and deacetylation are critical to gene
expression in many cancers. Moreover, the enzymes that mediate the
acetylation state of histones also alter the acetylation state of a number
of other non-histone proteins. Histone deacetylase inhibitors (HDACI)
represent a novel class of drugs that result in altered gene expression
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and the acetylation of key survival proteins such as HSP90. Aims. This
study sought to investigate the effects of UCL67022 (a novel hydroxam-
ic acid derived HDACI) on human multiple myeloma cell lines (HMCLs),
patient derived myeloma cells and peripheral blood mononuclear cells
(PBMCs). Drug activity in the presence of cytokines and stromal cells to
mimic the bone marrow micro-environment was studied. Mechanisms
of apoptosis resulting from HDACI exposure, and effects on ubiquitinat-
ed proteins were also examined. Methods. The HMCLs U266, RPMI
8226, MM1S and MM1R and the bone marrow stromal cell (BMSC) line
HS-5 were used. Bone marrow aspirates from consenting patients were
used to separate myeloma cells using a negative selection procedure and
to generate BMSC:s for co-culture studies. Cell viability and/or cell num-
ber were measured following 24 and 48hr incubations using both an
ATP bioluminescence method and a fluorochrome based method.
Immunofluorescence was performed by laser scanning confocal
microscopy. HDACI effects on protein acetylation, caspase activation
and HSPs were investigated by western blot analysis. Results. UCL67022
was approximately 10 fold more potent in reducing cell viability than
SAHA in all HMCLs and 5 patient derived samples. IC50 values at 48
hours ranged from 45-118 nM for HMCLs and less than 360nM for
patient samples. The cytotoxic effect was maintained when cells were
supplemented with bone marrow derived cytokines such as IL-6 and
IGF-1 and only minimally reduced when co-cultured with HS-5, BMSCs
or patient derived BMSCs. In contrast, the presence of these cytokines,
or BMSCs, abrogated the effects of dexamethasone. The effects of
UCL67022 on BMSC cytokine production are currently being studied.
UCL67022 had little effect on the viability of normal PBMCs at concen-
trations up to 30 pM or on BMSCs. Western blotting revealed acetyla-
tion of histone H3 and a-tubulin at 24hrs with 0.1 uM UCL67022 (com-
pared with 1.0-10 uM SAHA) and cleavage of caspase 8 but not caspase
9. To investigate the potential HDACG6 inhibitory activity further,
immunofluorescence studies were performed using acetylated a-tubu-
lin and ubiquitin antibodies. UCL67022 caused the uniform hyperacety-
lation of a-tubulin which was able to disrupt bortezomib induced aggre-
somal formation. The combination of UCL67022 and bortezomib also
altered the localisation of ubiquitinated protein to micro-aggregates. This
disruption of protein homeostasis did not lead to an increase in HSP 27,
70 or 90 nor did it result in synergistic cytotoxicity by calcusyn analysis.
Conclusions. UCL67022 is a novel hydroxamic based HDACI with potent
activity in multiple myeloma. It is able to overcome the protective effects
of the bone marrow microenvironment and induces apoptosis through
activation of caspase 8. Finally it can disrupt bortezomib induced aggre-
some formation indicating HDACG inhibitory activity.
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METHYLSELENINIC ACID DEMONSTRATES ANTI-LEUKAEMIC ACTIVITY
AND SENSITISES AML CELLS TO THE EFFECTS OF CYTOTOXIC AGENTS
BY INITIATING THE UNFOLDED PROTEIN RESPONSE

J.M. Stevens, S. Juliger, K. Summers, ]. Fitzgibbon, T.A. Lister, S.P. Joel
St Bartholomew's Hopsital, LONDONWEST SMITHFIELD, UK

Background. Evidence is accumulating that selenium modulates the
activity of cytotoxic drugs and that the selenium species, methylseleninic
acid (MSA) induces endoplasmic reticulum (ER) stress, initiating the
unfolded protein response (UPR). Aims. To investigate the interaction
between MSA and cytotoxic drugs in AML cell lines and evaluate the
effect of MSA on markers of the UPR. Methods. A concentration-response
curve was obtained for THP-1 and U937 cells exposed to MSA and 4 oth-
er cytotoxic agents (cytarabine, doxorubicin, etoposide and bortezomib).
Subsequently cells were exposed to incremental concentrations of cyto-
toxic agent, combined with EC5 and EC10 concentrations of MSA. For
the evaluation of chemosensitisation, results for cytotoxic drugs used as
single agents were expressed relative to control viability and results for
the combined effect were expressed relative to the effect of low concen-
tration MSA alone. The concentration-response curves generated were
compared using a one-way ANOVA test. Western blot (WB) and real
time polymerase chain reaction (QRT-PCR) analysis were used to deter-
mine changes in the UPR (GRP78 upregulation, phosphorylation of
elF2q, splicing of XBP1 mRNA and GADD153). Results. MSA reduced the
viability of THP-1 cell and U937 cells at 48 hours (EC50 18.2 uM and 3.9
pM respectively). Subtoxic concentrations of MSA sensitised cells to the
effect of cytotoxic agents: significant supra-additive effects on viability
were seen in THP-1 cells exposed to MSA in combination with cytara-
bine (y=<0.0001), etoposide (p=0.008), bortezomib (»=0.004) and dox-
orubicin p=0.03. MSA also sensitised U937 cells to etoposide (p=0.03)
and bortezomib (p=0.0030), but not cytarabine or doxorubicin. Upreg-
ulation of GRP78, and phosphorylation of elF2 were seen on exposure
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of THP-1 cells to MSA. In U937 cells, GRP78 and phosphorylated elF2a
were maximally upregulated at baseline and did not change after expo-
sure to MSA. Splicing of XBP1 mRNA and upregulation of GADD153
were demonstrated by qRT-PCR in both THP-1 and U937 cells after
exposure to MSA, at both subtoxic and EC50 concentrations, in a time-
dependent manner. Conclusions. These results demonstrate that MSA
has activity against AML cells as a single agent, while at lower concen-
trations it sensitises cells to cytotoxic drugs and causes ER stress. How-
ever the effect is cell line specific; U937 cells were more sensitive to
MSA but demonstrate less chemosensitisation by MSA than seen in
THP-1 cells. This difference may be associated with the ER chaperone
molecule GRP78, which exerts a cytoprotective effect against ER stress.
GRP-78 was maximally upregulated at baseline in U937 cells, but was
present at only low levels in THP-1 cells and could be upregulated fur-
ther after exposure to MSA. This study suggests that subtoxic concen-
trations of selenium may be useful as a chemomodulating agent, in com-
bination with conventional cytotoxic agents, in the treatment of AML.
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HIVTAT MEDIATED TRANSDUCTION OF COMPETITIVE PEPTIDES THAT
DISRUPT THE BCR/ABL TETRAMERS INHIBITS THE PROLIFERATION
OF PHILADELPHIA CHROMOSOME POSITIVE CELLS

A.A. Mian, M. Ruthardt, T. Beissert
Medical Clininc [I/Hematology, FRANKFURT, Germany

Background. Philadelphia Chromosome (Ph) positive ALL and CML are
characterized by the oncogenic BCR/ABL fusion tyrosine kinase (FTK).
The BCR portion of the FTK harbors an N-terminal coiled-coil (CC)
domain which induces the tetramerization of BCR/ABL. The BCR
mediated tetramerization of ABL in the fusion protein leads to the con-
stitutive activation of the ABL kinase. The subsequent permanent acti-
vation of multiple downstream signaling pathways induces the leukemic
phenotype. The CC helical motif Helix-a-2 (Helix-2) represents the
majority of the tetramer interface. Helix-2 is both, sufficient and neces-
sary for BCR/ABL tetramerization. Targeted inhibition of BCR/ABL by
the ABL kinase inhibitor Gleevec induces apoptosis in BCR-ABL trans-
formed cells and leads to complete remission in Ph-positive leukemia
patients. However, a large portion of ALL patients and CML patients in
blast crisis relapse and acquire Gleevec resistant BCR/ABL mutations.
We have previously shown that the coexpression of BCR/ABL and
Helix-2 derived peptides reduces the transformation potential of Ima-
tinib sensitive and Imatinib resistant BCR/ABL. Helix-2 peptides inter-
fere with BCR/ABL tetramer formation and reduce the autophosphory-
lation of BCR/ABL. Our previous study provided a proove of concept
that competitive Helix-2 peptides targeting the tetramerization domain
represent a potential therapeutic approach for BCR/ABL positive
leukemia. Aims. The aim of this study was to use the peptide transduc-
tion domain HIVTAT to deliver Helix-2 peptides (TAT-Helix-2) to Ph+
cells. We studied the proliferation of BCR/ABL-dependent Ph* cell lines
in presence of TAT-Helix-2 as well as the autophosphorylation of
BCR/ABL expressed in these cells. Methods. TAT-Helix-2 peptides were
fused to GFP (TAT-Helix-2-GFP ) and the STREP® tag. These fusion pep-
tides were purified from bacterial lysates using the STREP® tag. The Ph-
positive cell lines BV173, TOM-1 and K-562 and the Ph-negative cell line
Nalm-6 were exposed to 1 pM of the TAT-Helix-2-GFP peptides. The
successfull delivery to the cells was checked by FACS and western blots.
The proliferation of the cells was assessed by dye exclusion and the via-
bility by XTT assays. Anti-phospho-ABL specific immunoblotting was
used to reveal the BCR/ABL autophosphorylation. All experiments were
controlled using Helix-2-GFP peptides lacking a HIVTAT-domain and
HIVTAT-tagged GFP devoid of Helix-2. Results. Here we report that i)
TAT-Helix-2 peptides are efficiently delivered to Ph-positive
hematopoitic cell lines; ii) ) TAT-Helix-2 inhibits the growth and viabil-
ity of Ph-positive cells, without affecting Ph-negative cells ; iii) the
antiproliferative effects are enhanced in presence of chloroquine; iv)
TAT-Helix-2 peptides decrease the autophosphorylation of BCR/ABL.
Summary and Conclusions. Taken together these results show that cell
permeable TAT-Helix-2 peptides are efficiently delivered to hematopoi-
etic cells. Upon cellular uptake these peptides inhibit the ABL-kinase
activity. TAT-Helix-2 peptides specifically inhibit the proliferation of Ph-
positive patient-derived cell lines. This study provides first evidence that
cell permeable Helix-2 derived peptides harbor a therapeutic potential
for BCR/ABL positive leukemia.
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HISTONE DEACETYLASE INHIBITOR ITF2357 EXERT SIGNIFICANT
ANTI-PROLIFERATIVE AND PRO-APOPTOTIC EFFECTS ON THE P39
CELL LINE: A GENE EXPRESSION STUDY

S. Galimberti,' M. Canestraro,' H. Savli,” G. A. Palumbo,’ B. Nagy,'
E Di Raimondo,’” M. Petrini'

'Hematology, PISA, Italy; *Biology department, Kocaeli University, KOCAELI,
Tutkey; *Hematology Univeristy of Catania, CATANIA, Italy; “1st Department
of Obstettics and Gynecology, Semmelweis University, Budapest, BUDAPEST,
Hungary

Background. TTF2357 is a new histone deacetylase inhibitor that has
been recently reported to induce apoptosis Histone deacetylase
inhibitors (HDAC inhibitors, HDI) are a class of drugs that interfere
with the function of histone deacetylase. HDAC inhibitors are being
studied as a treatment for cancer and neurodegenerative diseases. The
exact mechanisms by which the compounds may work are unclear, but
epigenetic pathways are proposed. Richon et alfound that HDAC
inhibitors can induce p21 (WAF1) expression, a regulator of p53's tumor
supressor JTF2357, is a new histone deacetylase inhibitor, on multiple
myeloma and acute myelogenous leukemia cells in vitro and in vivo. It
induced histone acetylation, blocked proliferation and induced apopto-
sis in MM and AML cell lines. Also ITF2357 has anti-neoplastic activity
in vitro and in vivo by induction of leukemic cell apoptosis.ITF2357
inhibits production of growth and angiogenic factors in IL-6 and VEGE
By this study, we assessed if ITF2357 would exert an anti-proliferative
and pro-apoptotic effect on a myelo-monocytic cell line (the P39). Meth-
ods. Cell viability was assessed by MTT; apoptosis by the Annexin V/
propidium cytofluorimetric analysis. ROS production was evaluated by
dihydrorhodamine 123 (DHR) and flow-cytometry assay. Total RNA
Samples were isolated using Qiamp RNA mini kit (Qiagen, Germany)
and hybridized on Whole Human Genome Microarray platforms (Agi-
lent). Obtained data imported into GeneSpring 6.1 software for analy-
sis (GeneSpring 6.1,Silicon Genetics, Redwood City, CA, USA). The fold
changes were analyzed by filtering the dataset using p-values <0.01 and
a signal-to-noise ratio >2 for use in ANOVA statistical analysis. Addition-
al filtering (minimum 2-fold change) was applied to extract the most
these genes were analyzed using Ingenuity Pathways Analysis (IPA)
Software (Ingenuity Systems, Redwood City, CA). Those genes with
known gene symbols (HUGO) and their corresponding expression val-
ues were uploaded into the software. Each gene symbol was mapped
to its corresponding gene object in the Ingenuity Pathways Knowledge
Base. Networks of these genes were algorithmically generated based on
their connectivity. Canonical pathways analysis identified the pathways,
from the IPA library of canonical pathways, which were most significant
to the input data set.
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The significance of the association between the data set and the
canonical pathway was determined based on two parameters: (1) A
ratio of the number of genes from the data set that map to the pathway
divided by the total number of genes that map to the canonical pathway
and (2) a P value calculated using Fischer’s exact test determining the



probability that the association between the genes in the data set and the
canonical pathway is due to chance alone. Results have been confirmed
by TagMan® Low Density Array Human Apoptosis Panel using Real-
Time PCR (Applera). Results. With an IC50 of 0.8 mcM, ITF2357 was able
to inhibit proliferation and induce apoptosis (measured by Annexin V
and presence of apoptotic bodies) of P39 cells, in a dose- and time-
dependent way. ITF2357 blocked cell cycle in the G1 phase at low dose
(0.5 mcM) and in the G2 phase at higher dose (0.8 mcM). Moreover, the
production of reactive oxygen species (ROS) was significantly increased
after exposure to this histone deacetylase inhibitor. In order to better
understand the mechanism of apoptosis, we performed gene expression
assays, by using both the TagMan® Low Density Array Human Apop-
tosis Panel (Applied Biosystem), and Agilent platforms. The genes iden-
tified as de-regulated by ITF2357 were then analyzed for network and
gene ontology by Ingenuity Pathway Analysis software. In the untreat-
ed P39, 84 of the 93 genes involved in the apoptotic pathway and rep-
resented in the Tagman Low-Density Arrays were expressed. Already
after 12h-treatment, [TF2357 down-regulated 9 genes and up-regulated
11 genes. After exposure for 24 hours, ITF2357 down-regulated 48 genes
and up-regulated 3 genes only. Among down-regulated genes, BAD,
BCLXL, BCL2, BCL2L10, whereas APAF1 was significantly up-regulat-
ed. Moreover, microarray assays showed that the IL6, IL10, inflamma-
tion, NF-kB, PDGE, TGFf and apoptosis were the pathways more sig-
nificantly modified after exposure to ITF2357. Interestingly, among the
significantly down-regulated genes, JUN, NF-kB, TNFA, IL1f could be
clinically relevant. Indeed, IL1beta has been reported to induce activa-
tion of NF-kB, with consequent cell proliferation in acute leukemia; con-
sequently, a down-regulation of IL1beta expression, in addition to the
direct down-regulation of NF-kB, could suggest an anti-proliferative
effect in MDS. Moreover, TNFalpha plays a well-known pathogenetic
role in MDS: it induces apoptosis in the maturing cells causing pancy-
topenia, but also stimulates the proliferation of the primitive progenitors,
accounting for the hypercellular bone marrow frequently observed in
MDS. The ability of ITF2357 of down-regulating TNFa expression
would be also relevant. Conclusions. In summary, biological results and
gene expression assays suggest the possible use of histone deacetylase
inhibitors in treatment of high-risk MDS. in vivo trials will be useful to
confirm this hypothesis coming from our in vitro studies.
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TARGETED THERAPY WITH ARSENIC TRIOXIDE AND INTERFERON
ALPHA ERADICATES LEUKEMIC CELLS IN SCID MICE MODEL OF
ADULT T-CELL LEUKEMIA/LYMPHOMA

A. Bazarbachi,' H. El Hajj,* H. Hasegawa,” M. El-Sabban,’G. Zaatari,’
S. Saab,” R. Mahfouz,” R. Nasr,» Y. Kfoury,” O. Hermine,* H. De Thé,’
W. Hall®

'American University of Beirut Medical Center, BEIRUT, Lebanon; *American
University of Beitut, BEIRUT, Lebanon; *National Institute of Infectious
Diseases, TOKYO, Japan; *Necker Hospital, PARIS, France; *Hopital Saint
Louis, PARIS, France; “Univetsity College Dublin, DUBLIN, Ireland

Background. HTLV-I associated adult T-cell leukemia (ATL) is a severe,
chemotherapy-resistant malignancy associated with poor prognosis.
Recently, HTLV-I Tax transgenic mice, accurately reproducing human
ATL disease were generated. To develop a more consistent and rapid
model of disease development, direct transfer of Tax transgenic cells into
SCID mice was assessed and showed that they die within 28 days, hav-
ing developed both an extremely aggressive leukemia with characteris-
tic flower cells, and extensive lymphomatous infiltration of the spleen,
lymph nodes, bone marrow, liver, kidney and lung by malignant T lym-
phocytes highly expressing CD25. Furthermore, and as in ATL patients,
we observed marked hypercalcemia and high level of LDH. Aims and
Methods. We have previously identified in vitro several potential target-
ed therapies for ATL. To define the optimal schedule and drug combi-
nation to be evaluated in clinical trials, we tested the following drugs
using the i vivo ATL SCID model: zidovudine, interferon o (IEN), arsenic
trioxide, the proteasome inhibitor bortezomib, and the combinations of
zidovudine and IFN, or of arsenic and IEN. Results. The combination of
zidovudine and IFN had no effect on the survival of ATL SCID mice
confirming the hypothesis that this combination targets the viral repli-
cation since these animals have Tax-transgenic leukemic cells but no
entire HTLV-I retrovirus, contrary to ATL patients. Inhibition of NF-kap-
paB using bortezomib or arsenic alone almost doubled the mice survival
but was not sufficient to eradicate ATL malignant cells. Strikingly, the
most relevant effect on the mice survival was obtained when we used
the combination of arsenic trioxide and interferon alpha, which targets
both the HTLV-I Tax oncoprotein and the constitutive activation of the
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NEF-kappaB pathway. Indeed, this combination cured 40% of treated
mice after one cycle and 80% of treated mice after two cycles with evi-
dence of total disease eradication. Conclusions. These impressive results
suggest that double targeting of Tax and NF-kB by the combination of
arsenic trioxide and interferon alpha may suffice to cure ATL. This com-
bination is now tested in newly diagnosed ATL patients.

0288

IN VITRO AND IN VIVO PROPERTIES OF PT-401, A NOVEL
ERYTHROPOIETIN FUSION PROTEIN

J. Sytkowski,' ].Y. Jeong,' KL. Davis,' A.L. Socha,' H]. Gomez’

‘Beth Israel Deaconess Medical Center, Harvard Medical School, BOSTON,
MA; *DNAPrint Pharmaceuticals, Inc., SARASOTA, FL, USA

Background and Aims. Recombinant human erythropoietin (thEpo, epo-
etin) is widely used for correction of anemia due to chronic kidney dis-
ease and other conditions. Modified forms of thEpo and other erythro-
poiesis stimulating agents (ESAs) with higher efficacy and longer half-
life have been and continue to be developed to overcome rhEpo’s short
in vivo half-life. Previously, we described a novel Epo fusion protein, PT-
401, comprising identical head-to-tail repeats and a short linker. We now
report that PT-401 exhibits unique /# vitro characteristics and enhanced
in vivo activity in mice compared to rhEpo. Methods. PT-401 was
expressed in Chinese hamster ovary (CHO) cells stably transfected with
a mammalian expression vector containing the PT-401 cDNA. We used
quantitative immunoblotting analysis with the monoclonal anti-Epo
antibody AE7AS5 to identify and quantify PT-401 protein in the cell cul-
ture supernatant. Highly purified PT-401 was obtained by sequential
column chromatography. The interaction of PT-401 with the Epo recep-
tor (EpoR) was characterized using radioiodinated PT-401 and BaF3 cells
stably expressing the human EpoR (BaF3/huEpoR). Results. The amount
of PT-401 secreted into protein-free cell culture medium of cloned CHO
cells varied between 4 and 40 mg/L. Clones producing PT-401 with the
optimal glycosylation were identified based upon mobility in SDS-PAGE
and isoelectric focusing, based upon the observation that the extent of
glycosylation of Epo correlates with the in vivo half-life. The specific bio-
logical activity of purified PT-401 measure by in vitro bioassay was sim-
ilar to that of freshly produced PT-401 in the cell culture supernatant,
demonstrating that the biological activity of PT-401 was preserved dur-
ing the purification process. PT-401 exhibited specific, saturable binding
to the EpoR. The equilibrium dissociation constant (Kd) of PT-401/EpoR
interaction was approximately 4 nM, higher than that for rhEpo (0.14
nM, determined in the same experiment), consistent with longer-acting
ESAs. The specific activity of PT-401 determined by in vitro bioassay was
lower than that of thEpo, reflecting the higher Kd, also consistent with
other longer-acting ESAs. Importantly, PT-401 increased the mean hema-
tocrit of mice to significantly higher levels compared to rhEpo in all injec-
tion schemes tested (three injections with 300 IU/kg or 100 IU/kg, a sin-
gle injection with 100 IU/kg), demonstrating the superior in vivo activi-
ty of PT-401. Conclusions. PT-401 exhibits in vitro characteristics consis-
tent with a very long-acting ESA and an in vivo biological activity supe-
rior to that of rhEpo, suggesting important therapeutic advantages.
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WOULD INACTIVATION OF GGTASE-I PREVENT THE DEVELOPMENT OF
K-RAS-INDUCED MPD IN MICE?

A.-K. Sjogren, KM.E. Andersson, B. A. Cutts, C. Karlsson, O. Khan,
M. Liu, M.O. Bergo

Institute of Medicine, GOTEBORG, Sweden

Background. We showed that inactivation of Pggt1b (the gene encod-
ing geranylgeranyltransferase (GGTase-I)) reduces tumors and improves
survival in mice with K-RAS-induced lung cancer.' In this model, K-
RAS(G12D) is switched on not only in lung cells but also in myeloid cells,
resulting in myeloproliferation. Interestingly, the inactivation of Pggt1b
eliminated the myeloid phenotypes. To determine if inactivation of
Pggtlb would prevent the development of a well-established myelopro-
liferative disase (MPD) model, we bred conditional Pggtlb knockout
mice (Pggt1bfl/fl) with mice harboring a Cre-inducible K-RAS(G12D)
allele (K) and a Mx1-Cre transgene (M). Injection of pI-pC in KM mice
results in a lethal MPD.”"* Surprisingly, the inactivation of Pggt1b caused
the mice to die more rapidly. One potential explanation for this finding
is that mice with the K-RAS-induced MPD develop tumors in other tis-
sues (e.g. lungs, gastrointestinal tract) due to leaky expression of K-
RAS(G12D) and that the simultaneous inactivation of Pggt1b caused tis-
sue damage. Aims. To test a tissue-specific model for K-RAS-induced
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MPD and to use this model to define the impact of GGTase-I deficien-
cy on disease phenotypes.
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Figure 1. GGTasa-l deficiency reduces leukocytosis in mice with MPD. White
blood cell counts in peripheral blood of mice receiving Pggtib+/+ KM fetal
liver cells (white rectangles, n=8-9 week 0-4; n=3-5 week 6-12),
Pggt1bfl/fIKM cells (black rectangles, n=8-10 week 0-4; n=4-5 week 6-12),
and wild-type cells (white circles, n=3 week 0-4; n=1 week 6-12) were meas-
ured at different time points after pl-pC injection. Data are mean+SEM.

Methods. We isolate liver cells from Pggt1bfl/fIKM and Pggt1b”* KM
embryos and inject them into irradiated wild-type mice. Injection of pl-
pC into mice receiving Pggt1b”"KM cells would turn on the expression
of Cre - and K-RAS(G12D) - exclusively in the hematopoietic cells. We
expected these mice to develop a K-RAS-induced MPD but not tumors
in other tissues. In mice receiving Pggt1bfl/fIKM cells, pI-pC should acti-
vate K-RAS(G12D) and simultaneously inactivate Pggt1b. In those mice
we should be able to define the impact of inhibiting GGTase-I on the
development of K-RAS-induced MPD. Preliminary Results Injections of pl-
pC into mice receiving Pggt1b”"KM cells induced the development of
MPD with leukocytosis, splenomegaly, and death, as predicted. K-
RAS(G12D) expression was restricted to the hematopoietic cell compart-
ment and no tumors have been detected in other tissues (n = 4 mice).
Mice receiving Pggt1bfl/fIKM cells showed reduced white blood cell
counts (Figure 1) and splenomegaly, and improved survival. However,
the mice still developed MPD, although with a prolonged latency. Geno-
typing of bone marrow from mice receiving Pggt1bfl/fIKM (at 8 weeks)
showed activation of K-RAS(G12D) but incomplete knockout of the
Pggtlb allele. To overcome this incomplete Cre-inactivation of Pggt1b,
we now use fetal liver cells with one conditional and one Pggt1b knock-
out allele (i.e, Pggt1bfl/-). In these cells, knockout of Pggt1b will be more
efficient. Conclusions. We have tested a new approach to study mecha-
nisms and treatment of K-RAS-induced MPD in mice. In this model, the
potentially confounding effects of tumors in multiple other tissues are
eliminated. We predict that we will now be able to define the impact of
inactivating GGTase-I on the development of MPD in mice.
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ANTILEUKEMIC ACTIVITY OF THE TYROSINE KINASE INHIBITOR BVT Il
+/- CYTARABINE OR DAUNORUBICIN IN ACUTE MYELOID LEUKEMIA

A Eriksson,' S. Bashir Hassan,' M. Hoglund,' R. Larsson,'
E. Lindhagen," A. Aleskog,' K. Fohlenhag,® A. Jenmalm Jensen,’
E Lehmann,” A. Léthgren,” V. Parrow’

"Uppsala University, UPPSALA; *Discovery Research, Biovitrum AB, STOCK-
HOLM, Sweden

Backgroud. BVT 11, a further development of the previously presented
agent BVT I*, is a kinase inhibitor exhibiting activity against several
receptor tyrosine kinases in enzymatic assays. Aims. Investigate the
antileukemic activity of BVT Il in hematological malignancies, as a sin-
gle agent as well as in combination with two conventional antileukemic
agents. Methods. To explore the in vitro activity of BVT II, the semiauto-
mated fluorometric microculture cytotoxicity assay (FMCA) was used.
The experiments were performed on a cell line panel as well as on pri-
mary tumor cells from 29 patients with hematological malignancies,
(acute myeloid leukemia; AML; n=10), acute lymphocytic leukemia (n
= 10) chronic lymphocytic leukemia (n = 9) and for comparison, normal
peripheral blood mononuclear cells (PBMC; n=6). Combining BVT II
with the AML drugs cytarabine and daunorubicin, possible synergistic
effects, including sequence dependency, was studied using the FMCA
In the in vivo experiments, semipermeable hollow fibers containing cells
from 2 AML patients and the flt-3-positive AML cell line MV-4-11 were
implanted subcutaneously in NMRI male mice. The animals were treat-
ed subcutaneously twice a day with 15 mg/kg of BVT II or vehicle only.
The fibers were retrieved after 6 days and cell density assessed using the
MT T-assay. Results. In vitro, cytotoxic activity was observed in cells from
all hematological malignancies tested as well as in PBMC. AML tended
to be the most sensitive cell type. Amongst the cell lines, the flt-3-pos-
itive AML cell line MV-4-11 showed the highest in vitro response towards
BVT II in terms of EC50. In vivo, BVT II displayed significant
antileukemic effect in both primary AML cells and MV-4-11 (Figure 1).
No major toxicity, neither hematological nor non-hematological, was
observed in the animals. Results from the combination studies (FMCA)
suggest a sequence dependency, with better antileukemic activity when
the cells were exposed to cytarabine or daunorubicin for 24 hours before
adding BVT II. Conclusions. BVT Il is a tyrosine kinase inhibitor display-
ing significant i vitro and in vivo effect in AML.
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Figure 1. In vivo activity of BVT Il against AML cells (cell line MV-4-11 and
primary AML cells from two individual patients) in the mouse hollow fiber
assay. Results are presented as net growth, defined as the percent change
in cell density in the fibers during the 6 days of in vivo experiment.
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RITUXIMAB THERAPY FOR AUTOIMMUNE DISEASES

L. Flenghi, M. Capponi, P. Minga, L. Marcomigni, L. Stocchi,
E Falcinelli

Hematology and Clinical Immunology, PERUGIA, Italy

Background. Standard therapy for autoimmune diseases (drugs with
non-specific immunosoppressive capacities) is associated with infections
and toxicity. As the anti-CD20 monoclonal antibody Rituximab induces
complement- or cell-mediated lysis of autoreactive lymphocyte clones,
we assessed its efficacy in patients who were resistant to standard ther-
apy for primary and secondary autoimmune hemolytic anemia (AIHA),
autoimmune thrombocytopenia (AT), mixed cryoglobulinema (MC) and
pemphygus (PEM). Methods. Intravenous Rituximab 375mg/m’ once a
week for 4 weeks for primary AIHA, AT, MC and PEM. Rituximab 375
mg/m’ combined with cyclophosphamide 1 gr iv every fortnight for two
months for secondary AIHA. Patients. Primary AIHA in 4 patients (2
with warm antibodies, 2 with cold); AIHA secondary to lymphoprolif-
erative disorders in 8 patients (5 non-Hodgkins Lymphoma (NHL), 3
chronic lymphocytic leukaemia). All patients had previously received
steroid therapy; 8/12 had received cyclophosphamide. All secondary
AIHA had received chemotherapy; 2/8 had undergone autologous bone
marrow transplantation. AT: 11 patients had idiopathic thrombocy-
topenic purpura (ITP), 1 had NHL, another had Sjogren's disease. All
had platelet counts < 10,000/mmc, and had received steroids and high
dose, intravenous immunoglobulin. Two had received Azathioprine in
the previous 2 months. Chemotherapy had failed in the patient with
NHL and splenectomy in 4 patients with ITP. MC was idiopathic in 1 and
associated with HCV-related chronic hepatitis in 2. All presented arthral-
gia, asthenia, petechial lesions of the leg. Previous treatment included
interferon a, plasmapheresis and steroids. PEM: paraneoplastic pem-
phygus was secondary to NHL in 1 patient with mucosal and cutaneous
lesions; pemphygus vulgaris with cutaneous lesions was present in
another. Previous therapy included steroids and azathioprine (with
severe side effects). Results. AIHA: Haemoglobin levels increased in 11/12
patients. Steroids were suspended. Two patients achieved full response
but relapsed after 18 and 8 months, respectively. After retreatment with
Rituximab, 1 is in complete response after 50 months; the other relapsed
after 5 months and underwent splenectomy. 1 non-responding patient
died of ATHA. 9/12 patients achieved full response (12 gr/dL haemoglo-
bin) one month after therapy and maintain it at a median follow-up of
53 months (range 4 - 106). AT: 9/13 patients reached normal platelet
counts and suspended steroid treatment. 1 good responder requested a
second Rituximab cycle after 16 months and obtained a second response
and normal platelet count after 110 months. Median follow - up is 28
months (range 4-129). MC: Rituximab was suspended in 1 patient
because of a persistent urticaria-type reaction. Cryocrit dropped from
82.7% to 44.0% with little clinical benefit. In another patient cryocrit fell
from 156% to <30%. Rituximab retreatment was needed after 19
months. Cryocrit normalized (follow-up 6 months). In the third patient
cryocrit fell from 60% to the present negative value after 40 months.
Symptoms disappeared in the two responders. PEM: In both patients
lesions improved and clinical remission was sustained in 1 patient for 52
months (without therapy) and in the other for 36 months (until death
due to NHL). Conclusions. Rituximab seems safe and successful in patients
with these autoimmune diseases who were resistant to standard
immunosuppressive drugs.
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Platelets and thrombocytopenia
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FAMILIAL THROMBOCYTOPENIA CAUSED BY A PRO-APOPTOTIC MUTA-
TION OF CYTOCHROME C
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G. Hughes,' AJ. Holyoake,® S. Fichelson’

"University of Otago, DUNEDIN, New Zealand; *Institut Cochin, INSERM
U.567, PARIS, France; *Pacific Edge Biotechnology Ltd, DUNEDIN, New
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Background. We have identified a large New Zealand family with mild
thrombocytopenia, with normal MPV, inherited as an autosomal dom-
inant condition. Aims and Methods. To determine the causative mutation
and its mechanism, genetic, phenotypic, and biochemical assessments
were performed. Results. To identify the causative mutation, linkage
analysis and candidate gene sequencing revealed the first mutation of
human cytochrome ¢, G41S. Recombinant G41S protein showed
enhanced ability to activate caspase-3 within the intrinsic apoptotic path-
way. In contrast, measures of its mitochondrial function and its structure
were normal. Normal peripheral blood immature platelet fraction values
indicated normal platelet survival. Electron microscopy of bone marrow
showed intramedullary naked megakaryocyte nuclei and platelets indica-
tive of dysregulated release into the marrow space rather than into sinu-
soids. Megakaryocytes were cultured from CD34* blood cells from two
family members. Unusually numerous platelets, confirmed by EM, were
produced as early as day 6. Normally CD34* cell-derived megakary-
ocytes produce visible platelets only after 10-12 days in culture. Flow
cytometry showed a 10 fold increase in the ratio of platelet-like particles
(CD41") to megakaryocytic cells at days 6 and 7 of culture. Conclusions.
These results confirm the role of cytochrome c-mediated intrinsic apop-
tosis pathway activation in platelet formation. Affected individuals were
otherwise healthy and long-lived indicating that thrombopoiesis is espe-
cially sensitive to changes in the intrinsic apoptosis pathway. Further-
more their phenotype implies that the presence of a more active
cytochrome c has little or no effect on the apoptotic outcome in most
organs during development and adult life.
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FIBRONECTIN FACILITATES VIABILITY EXPANSION AND MATURATION
OF MEGAKARYOCYTE PROGENITORS AND CD34* HEMATOPOIETIC
STEM/PROGENITOR CELLS FROM CORD BLOOD

V.R. Deutsch, E. Hubel, S. Kay, T. Ohayon, A. Many, E. Naparstek,
D. Grisaru

Tel Aviv Medical Center, TEL AVIV, Israel

Background. Following cord blood (CBT) and bone marrow transplant
(BMT) neutropenia and protracted thrombocytopenia remain serious
clinical problems. CBT is primarily performed in children due to low
numbers of hematopoietic stem/progenitor cells (HSPC) and megakary-
ocyte progenitors (MK-p). Platelet production following transplant
depends on the availability of adequate numbers of cytokine responsive
stem  and megakaryocyte progenitor  cells (MK-p).
Thrombopoietin(TPO), had no clinical impact on thrombopoiesis in
patients post BMT due to the paucity of MK-p in the grafts. If expand-
ed, Mk-p would supply the appropriate target cells to maximize the
effect of TPO and provide efficient earlier platelet engraftment. While CB
CD34°HSPC can be expanded, isolation of these cells from CB is not
practical due to the limited number of stem and progenitor cells in the
CB units. Additionally, MK expansion from purified stem cells requires
long culture periods which are inappropriate for transplantation. Aims.
To expand MK-p and HSPC, from small aliquots of whole CB, in short
term cultures using progenitor enriched mononuclear cells (MNC).
Growth conditions were designed to enhance viability and proliferation
using fibronectin (FN), a major component of the bone marrow
hematopoietic niche known to protect and stimulate HSPC, and new

rowth factor combinations which included the hematopoietic ARP pep-
tide. Methods. Precursor enriched MNC (3) were expanded on fibronectin
(FN) coated dishes in the presence of autologous plasma with various
new cytokine combinations. These included r-hu-TPO, #- FGE, r-hu-SCF
and ARP a peptide derived from the stress variant of acetylcholinesterase
(AChE-R) recently discovered to have potent hematopoietic stem cell
and MK growth factor activity (2,3). True expansion of MK, MK-p, HSPC
and their subpopulations were characterized by high resolution flow
cytometry on day 0 and 10 days of culture using SSC, CD45, CD41 and
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CD34 and appropriate gating out of granulocyte and monocytes, which
acquire CD41" adherent platelets in culture. Results. High definition flow
cytometry of the MK and myeloid progenitor subpopulation demon-
strated that FN alone, increased the viability and expansion of MK, Mk-
p (SSC**/CD45-/*"/CD41"¢") and CD34* HSPC. FEN and ARP increased
HSPC proliferation and drove Mk maturation measured by ploidy and
GPIIb/INla expression. The combination of FN, thrombopoietin (TPO)
and ARP produced a 4-6 fold increase in CD34* HSPC, and a notable 40-
70 fold increase in Mk-p, and CD34'/CD33* HSPC. These conditions
also enhanced CFU- Mk and multilineage CFU-GEMM. The MK-p
expansion was calculated to potentially produce sufficient numbers of
platelets to prevent bleeding in transplanted recipients. Conclusions. This
study demonstrates for the first time that FN, maintains and expands
thrombopoietic precursors and this effect is enhanced in the presence of
TPO and ARP. High definition flow cytometry was used to resolve the
true expansion of early MK and CD34* progenitors and their subpopu-
lations. We demonstrate that short term expansion of a small fraction
of the CB unit is feasible, easy to perform and can comply with GTP reg-
ulations. Our novel approach may lead to improved cell therapy modal-
ities to facilitate myelopoiesis and platelet production and shorten the
neutropenia and thrombocytopenia post CBT.
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EFFICACY AND SAFETY OF REPEATED INTERMITTENT TREATMENT
WITH ELTROMBOPAG IN PATIENTS WITH CHRONIC IDIOPATHIC
THROMBOCYTOPENIC PURPURA (ITP)

B. Psaila,' J. Bussel,' S. Vasey,” M. Aivado,” B. Mayer,” N. Stone,’
M. Arning’

'Weill-Cornell Medical College of Cornell University, NEW YORK, NY, USA;
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Background. REPEAT is an ongoing open-label phase II study evaluat-
ing the safety and consistency of response to repeated intermittent dos-
ing of eltrombopag, a new oral non-peptide thrombopoietin receptor
agonist, in adults with chronic ITP. Aims. This study was conducted to
evaluate the safety and consistency of response to repeated intermittent
administration of eltrombopag in patients with chronic ITP. Methods.
Eltrombopag (50 mg) was administered to 66 patients with baseline
platelet counts of 20K-50K/uL across 3 cycles of treatment. A cycle con-
sisted of an on-therapy period of up to 6 weeks, followed by an off-ther-
apy period of up to 4 weeks. Only patients responding (defined as
platelets =50K/uL and 2x baseline) in Cycle 1 were allowed to continue
with Cycles 2 and 3. The primary endpoint was consistency of response
in Cycle 2 or 3, given response in Cycle 1. Written, informed consent
was obtained from all study participants. Results. The median age of
patients was 51 years; 71% were Caucasian; 68% were female; 44% and
45% had baseline platelet counts =20K-30K/uL and >30K-50K/ulL,
respectively; 30% were splenectomized; and 33% were receiving base-
line ITP medication. 82% responded in Cycle 1, with 88% achieving the
primary endpoint, 95% CI (72%, 97 %). By Day 8 and 15 of each cycle,
>60% and >75% of patients had responded, respectively. Off-therapy,
median platelet counts remained =100K/uL 1 week after discontinuation
and returned to near baseline after 2 weeks. A decrease in bleeding was
observed in each on-therapy period vs baseline. Bleeding increased again
during off-therapy periods, but remained lower than at baseline of Cycle
1. There were no SAEs reported. Headache was the most frequently
reported AE (17%). After on-therapy periods, a transient decrease in
platelet counts defined as platelet count <10K/uL or <20K/uL and at least
10K/uL below baseline within 4 weeks of discontinuation of eltrombopag was
observed in 5/66 patients, and 13/66 patients, respectively. No bleeding
AEs were reported in these patients during 4 weeks off-therapy. Conclu-
sion. Repeated intermittent use of eltrombopag produced consistent and
predictable responses in patients with chronic ITP. Eltrombopag appears
well tolerated upon repeated administration with the same or greater
counts with each subsequent cycle.
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DOSING LEPIRUDIN IN PATIENTS WITH HEPARIN-INDUCED
THROMBOCYTOPENIA AND VARIOUS DEGREES OF RENAL FUNCTION
IMPAIRMENT: A SINGLE-CENTRE EXPERIENCE WITH 68 PATIENTS

L. Alberio,' M. Tschudi,’ B. Lammle?

'Department of Haematology and Central Haematology Laboratory, BERN,
Switzetland; *Department of Haematology and Central Haematology
Laboratory, Inselspital, BERN, Switzerland

Introduction. Heparin-induced thrombocytopenia is a severe prothrom-
botic complication of heparin treatment. Lepirudin is a direct thrombin
inhibitor approved for its treatment. Late in 2000 we observed that
patients receiving the recommended doses of lepirudin were over-anti-
coagulated. Aims. To identify an adequate lepirudin dosing regimen for
patients with various degrees of renal function impairment. Methods.
Between 1.2001 and 2.2007 we treated 53 consecutive patients diag-
nosed with HIT administering lepirudin without initial bolus and reduc-
ing the recommended dose by 1/3. In addition, lepirudin dose was fur-
ther adjusted according to calculated creatinine clearance (CCL). Inten-
sity of anticoagulation was monitored with thrombin times (ITT) and
aPTT, its efficacy was assessed with measurements of the platelet count
(PC) and D-dimers (DD). Based on this experience we defined an in-
house regimen, which we prospectively validated from 3.2007 to 2.2008
treating 15 HIT patients. Results. Among the 53 patients of the first study
phase, those with a normal renal function (CCL > 60 mL/min) which
were within therapeutic range at first monitoring 4 hours after lepirudin
start (17/29) received a median lepirudin dose of 0.078 mg/kg/h. The effi-
cacy of this treatment was documented by a median aPT I-prolongation
of 2.03 times at first control, by a PC increase from median 81 G/IL at
d0to 117 G/L (d1) and 272 G/L (d5), and by a decrease of DD from medi-
an 4599 mcg/L at day 0 to 1810 mcg/mL at follow-up. Patients with a
moderately impaired renal function (CCL 30-60 mL/min) within thera-
peutic range at first monitoring (7/15) received a median lepirudin dose
of 0.040 mg/kg/h. The efficacy of this treatment was documented by a
median aPTT-prolongation of 2.09 times, by a PC increase from medi-
an 73 G/1(d0) to 82 G/L (d1) and 169 G/L (d5), and by a decrease of DD
from median 3634 mcg/l to 1540 mcg/mL. Patients with a severely
impaired renal function (CCL <30 mL/min) within therapeutic range
(7/9) received a median lepirudin dose of 0.013 mg/kg/h. The efficacy
of this treatment was documented by a median aPTT-prolongation of
2.11 times, by a PC increase from median 67 G/L (d0) to 82 G/L (d1) and
149 G/L (d5), and by a decrease of DD from median 2508 mcg/L to 1568
mg’/mL. From these data we derived a dosing regimen (see conclusions),
which was prospectively validated treating 15 HIT patients: all of them
were within therapeutic ranges at first monitoring and experienced a res-
olution of the thrombocytopenia and a significant decrease of DD. Con-
clusions. The reported data confirm that the recommended dosage sched-
ule for lepirudin is to high. We show that it is safe to avoid the first lep-
irudin bolus, and that administering lepirudin 0.08 mg/kg/h to patients
with normal renal function, 0.04 mg/kg/h for those with moderate
impairment and 0.01 - 0.02 mg/kg/h for those with severe impairment
of renal function is an efficacious treatment for HIT.
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ORAL ELTROMBOPAG HELPS CHRONIC IDIOPATHIC
THROMBOCYTOPENIC PURPURA (ITP) PATIENTS TO UNDERGO
PROCEDURES WITHOUT BLEEDING OR ADDITIONAL TREATMENT
TO RAISE PLATELET COUNTS
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Background. Patients with chronic ITP may need additional treatment
in preparation for planned diagnostic procedures or surgeries. Pre-
dictable, rapid platelet elevation for the duration of a hemostatic chal-
lenge would be instrumental in reducing dependence on transfusion and
rescue medications. Eltrombopag is a new oral non-peptide thrombopoi-
etin receptor agonist that has been shown to elevate platelet counts and
reduce bleeding events in patients with chronic ITP. Aims. This analysis
was conducted to determine whether eltrombopag treatment would
allow patients with chronic ITP to undergo procedures without bleed-
ing or additional treatment to raise platelet counts. Methods. Data col-
lection on hemostatic challenges from 2 placebo (PBO)-controlled and
2 open-label eltrombopag trials (REPEAT and EXTEND) in patients with



pretreated chronic ITP. Written, informed consent was obtained from all
study participants. Results. Data from 269 eltrombopag-treated patients
and 67 PBO patients were analyzed. Three PBO patients and 22 eltrom-
bopag patients had documented episodes of hemostatic challenges. In
the PBO-controlled trials, 4 patients treated with eltrombopag had
platelet responses >100K/pL and successfully managed 2 surgeries, 1
tooth extraction and 1 severe car accident without rescue medication or
bleeding complications. Two PBO patients needed IVIg to elevate platelet
counts prior to surgeries and 1 patient received tranexamic acid. In the
open-label REPEAT study, 7 patients successfully managed hemostatic
challenges without rescue therapy and unexpected bleeding (1 subject
had both endoscopic sinus surgery and a cardiac catheterization, 1
patient each had TUR of the prostate and colon polypectomy, 2 patients
had colonoscopies, and 2 patients had dental work). In EXTEND, 13
patients experienced ¢1 hemostatic challenge; 2 also faced a hemostatic
challenge in a prior trial. The procedures included tooth repair, colono-
scopies, arthroscopy, and uterine polypectomy. Two patients not
responding to eltrombopag had rescue treatment (IVIg and cyclosporine)
prior to the procedure; no unexpected bleeding was reported. Conclusion.
Eltrombopag-stimulated platelet count elevation consistently allowed
patients to successfully master hemostatic challenges without the use of
rescue therapies, such as platelet transfusions; no excessive bleeding was
reported indicating platelets produced in response to eltrombopag func-
tion normally.
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ELTROMBOPAG EFFECTIVELY ELEVATES PLATELETS IN PATIENTS WITH
CHRONIC IDIOPATHIC THROMBOCYTOPENIC PURPURA (ITP)
REGARDLESS OF SPLENECTOMY STATUS
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Background. Splenectomy is a standard second-line therapy for patients
with chronic ITP. Patients who have refractory disease following splenec-
tomy have a significant unmet medical need, with limited options for
treatment. Eltrombopag is a new oral thrombopoietin receptor agonist
that has been shown to increase platelet counts to 250,000/pL during
short-term treatment (up to 6 weeks) in the majority of patients with
chronic ITP. Aims. To evaluate the impact of splenectomy status on the
response to eltrombopag in patients with chronic ITP. Methods. The
importance of splenectomy status on response to eltrombopag in
patients with chronic ITP was analyzed in 2 placebo-controlled trials
that enrolled 164 patients to a starting dose of 50 mg eltrombopag once
daily and 67 to placebo. Patients had at least 1 prior ITP therapy, which
may have included splenectomy and a baseline platelet count of
<30,000/pL. Prospective treatment comparisons were performed adjust-
ing for stratification of splenectomy status at randomization. Written,
informed consent was obtained from all study participants. Results. In the
placebo-controlled trials, 28/67 placebo-treated patients (42%) and
46/106 eltrombopag-treated patients (43 %) were splenectomized. Fifty-
nine percent of splenectomized patients who received eltrombopag in
the placebo-controlled trials achieved platelet counts 250,000/pL, com-
pared with 64% of non-splenectomized eltrombopag-treated patients.
Statistical significance was calculated and no significant interaction
between response and splenectomy status was observed (p=0.661). Sum-
mary and Conclusions. This analysis demonstrated that with up to 6 weeks
of treatement eltrombopag raises platelet counts to an equivalent degree
in patients with chronic ITP regardless of splenectomy status. Eltrom-
bopag may provide an effective treatment option for chronic ITP patients
including those with refractory disease post splenectomy.
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SERUM THROMBOPOIETIN LEVELS IN PATIENTS WITH LIVER
CIRRHOSIS; RELATION TO PLATELET COUNT, PLATELET FUNCTIONS
SPLEEN SIZE AND SEVERITY OF THE DISEASE

M. Awad, S. EL- Sayed, M. EL-Nahas, H. EL-Askalany,
T. Abdel- Hamid

Mansoura Unversity, MANSOURA, Egypt

Background. Thrombopietin (TPO) is an important regulator of
megakaryocyte maturation and platelet production. The role of TPO
(which is mainly produced by the liver) in thrombocytopenic cirrhotic
patients is still under investigation. The aim of this study was to meas-
ure the serum TPO levels in cirrhotic patients and examine its relation-
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ship with circulating platelet count, platelet functions, splenic size and
severity of disease. Material and methods. This study was conducted on
88 subjects, divided into 2groups, group 1 (patient group) included 72
patients with liver cirrhosis (diagnosed by combination of clinical, lab-
oratory, ultrasound and histopathological data ), they were further divid-
ed into 2 subgroups, group IA: included cirrhotic patients with throm-
bocytopenia (36 patients, 28 males and 8 females with age 50.3xyears)
, and group IB: included cirrhotic patients with normal platelet count (36
patients,26 males and 10 females, with age 50.64+ 6.8 years) Group I
comprised 16 healthy persons with matched age and sex used as a con-
trol group. All included persons were subjected to: through history tak-
ing, tull clinical examination, beside the following investigations: com-
plete blood picture, kidney and liver function tests, Hepatitis Band C
markers, platelet count and functions (aggregation to ADP, epinephrine
and collagen) serum TPO level (Shinohara et al. 1996) and abdominal
Doppler ultrasound. The following invasive investigation were done for
group I(Patients) only: bone marrow aspiration, upper gastrointestinal
endoscopy, sigmoidoscopy and liver biopsy (the latter was done for 21
patients only). Patients with pure schistosomal fibrosis were excluded
from the study. Patients were classified according to the child- Pugh
score into 3 classes of clinical severity: A, b and C. Results. Cirrhotic
patients were thrombocytopenic in comparison to control
(»<0.0001).Serum TPO levels were lower in cirrhotic patients (130.6+79
pg/mL) than control group (225.5+36 pg/mL) (»<0.0001) and also in
patients with thrombocytopenia with normal platelet count (160.2+70.3
pg/mL) (»<0.0001). TPO had a significant positive correlation with
platelet count (p=0.0001 for subgroup IA & p=0.04 for subgroup IB)TPO
has significant positive correlation with platelet aggregation to ADP, epi-
nephrine and collagen in group 1A and 1B but insignificant correlation
in group 11. However serum TPO did not correlate with spleen size.
Splenic size had a significant negative correlation with platelet count in
cirrhotic patients (#=0.03 for subgroup IA& p=0.004 for subgroup IB).
In cirrhotic patients, serum TPO levels were found to be decreased as the
disease progressed in subgroup IA, 188.25+23.28 pg/ml in class B and
51426 pg/mL in class C ,while in group IB, 247.3+40.49 pg/mL in class
A, 121.3+29.6 pg/mL in class C]. Child-Pugh score has a significant neg-
ative correlation with TPO level in both subgroups IA &IB (p=0.0001)
and with platelet count (»=0.0001 for subgroup IA and 0.01 for subgroup
IB) but no significant correlation with spleen size. In comparing class A,
B C in both subgroups (IA & IB), spleen size was significantly larger in
child class A of subgroup IA when compared to same class of subgroup
IB (p=0.0001) with slight significant decrease in TPO in class A of sub-
group I than class A of subgroup B (¢=0.02). Summary and Conclusion. We
concluded that low TPO production may play a role, along with hyper-
splenism, in the development of thrombocytopenia in patients with liv-
er cirrhosis, In early stage of cirrhosis (Child- Pugh class A), splenomegaly
and hypersplenism may be the main pathomechanism of thrombocy-
topenia. While advanced liver cirrhosis (Child- Pugh class B & C), caus-
ing more reduction in TPO production, plays a central role in the patho-
genesis of thrombocytopenia.
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LESS CHRONIC ITP AFTER IVIG FOR ACUTE CHILDHOOD ITP ?
A MATCHED PAIRS ANALYSIS FROM REGISTRY | OF THE
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Background and aims. Childhood immune thrombocytopenic purpura
(ITP) is a bleeding disorder caused by destruction of platelets with a very
small risk of a life threatening bleeding. ICIS Registry I was initiated in
1997 to obtain worldwide prospective data on the natural history of ITP
in children. The first analyses of ICIS data showed that 25-47% of the
children developed chronic ITP (defined as a platelet count < 150x10°/L
6 months after diagnosis) depending on age. Previous studies in small
numbers of patients suggested that intravenous immunoglobulin (IVIG)
treatment at diagnosis might reduce the risk of chronic ITP. Therefore,
the ICIS Registry I (with data on >2000 patients) was used to examine
prognostic factors related to chronic ITP. Methods and results. Of the 2605
children with newly diagnosed ITE, between 3 months and 16 years of
age, in 1984 the platelet count 6 months after diagnosis was known; 630
(32%) had a platelet count <150x10°/L. Patient and clinical characteris-
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tics associated with a significantly (univariate analysis, p<0.001) higher
risk of chronic ITP were: age (<2 yrs: 22%; 2-10: 30%; >10:49%), platelet
count at diagnosis (<10x10°/L: 25%; 10-20: 87 %; 20-50: 40%; >50:50%)
and previous infection (yes: 27 %; no 38%). Gender was not of prognos-
tic significance. Investigating the effect of treatment, we performed a
matched pairs analysis: two groups were composed, one with platelets
>150x10°/L (controls) and one with platelets <150x10?/L (cases) at six
months from diagnosis, but matched with regard to gender, age, previ-
ous infection, platelet count at diagnosis and country of origin. We iden-
tified 449 matched pairs. The group with chronic ITP had been more
often treated at diagnosis with steroids and less often with IVIG than the
controls; the difference between IVIG and steroid treatment was high-
ly significant (»=0.003); patients who were treated with both IVIG and
steroids behaved like those with steroids alone; patients without any ini-
tial drug treatment behaved in between. Odds ratio (OR) for not having
chronic ITP was for IVIG: 1.8 (95% confidence interval: 1.25-2.64) and
for steroids 0.60 (0.42-0.87). Summary and conclusions. Data from the
worldwide ICIS Registry I also suggest that IVIG treatment of acute
childhood ITP might reduce the risk for chronic ITP while steroids might
increase that risk. However, caution is warranted because this study
was not a randomized controlled trial, and a considerable number of
patients could not be included in the final analyses. A prospective ran-
domised study is needed to confirm these results.

Funding: this study was supported by an unrestricted grant from Baxter
Healthcare Corporation
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SPLENECTOMY FOR IMMUNE THROMBOCYTOPENIC PURPURA (ITP)
OR TRAUMA AND RISK OF INFECTIONS, VENOUS THROMBOEMBOLIC
EVENTS AND DEATH
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J.P. Fryzek, H.T. Serensen’
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Background. Immune thrombocytopenic purpura (ITP) is an autoim-
mune disorder characterised by an increased risk of bleeding due to
impaired production and increased destruction of platelets. Destruction
of platelets primarily takes place in the spleen; therefore, splenectomy is
used in treating ITP. Splenectomy is associated with an increased risk of
infections and possibly other adverse outcomes, including death, pul-
monary embolism and infarction. Aims. The risk of adverse outcomes
among splenectomised ITP patients compared to unsplenectomised pop-
ulation controls was estimated. Additionally, to understand how these
risks may differ for ITP patients vs patients splenectomised for other rea-
sons, patients splenectomised due to splenic traumatic rupture were com-
pared to population comparisons. Methods. We identified patients who
underwent splenectomy for either ITP or traumatic rupture between
1996 and 2005 in Danish nationwide medical databases. For each splenec-
tomised person we identified 10 un-splenectomised population compar-
isons, frequency-matched on age, sex, and index date of splenectomy. We
determined occurrence of death, hospitalised infection overall and pneu-
monia in specific, and venous thromboembolic events in splenectomised
vs un-splenectomised persons within 90 days, 91 to 365 days, and more
than 365 days, using multivariate regression for confounder adjustment.
Results. We identified 269 splenectomised ITP patients and 765 patients
with splenectomy due to trauma. Compared to the general population,
relative risk of all studied adverse outcomes was highest within 90 days
of splenectomy for both the ITP and trauma patient groups. In this 90 day
period, death was the adverse outcome with the highest risk for trauma
patients (relative risk (RR)= 125.5; 95% Contfidence Interval (CI) 61.0-
258.1). In later time periods the risk declined but remained 2-fold
increased. Risk of death was also increased among ITP patients within
90 days of splenectomy (RR= 33.07; 95% CI 7.4-146.3) but was non-
significantly increased in later time periods (Table 1). Risk of hospitalised
infections remained elevated across all time periods for both ITP patients
and trauma patients. More than a year after splenectomy, relative risk of
infections was 3.5-fold increased tor ITP patients (95% CI=2.6-4.8), and
2.5-fold increased for trauma patients (95% CI=2.0-3.2). No splenic vein
thromboses were observed. However, risk of any venous thromboem-
bolic events was strongly increased for trauma as well as ITP patients.
Within 90 days of splenectomy, risk was 52-fold increased for ITP
patients and 41-fold for trauma patients. Again, risk declined in later time
periods but remained 3-fold increased more than a year after splenecto-
my. Summary/conclusions. Splenectomy is associated with strongly
increased relative risks of hospitalised infections, death, and thromboem-
bolic events in the 90 days following the procedure. Although risks
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decline in later time periods, they remain elevated compared to the gen-
eral population for both ITP and trauma patients.

Table 1. Risk of adverse outcomes of splenectomy.

ITP patients compared to general population Trauma patients compared to general population

Splenectomised  Comparison R (95%CI)*+ Patients Comparison R (95%CI)*+
[TP patients patients Splenectomised after  patients
(N=269), (%) (N=2690), (%) traumatic rupture of ~ (N=7650), (%)
the spleen (N=765), (%)
Adverse events within 90 days after splenectomy
Any hospitalised infection® 12(45) 10(04) 12.7(50324) 37(48) 32(004)  134(80-223)
Hospitalised pneumonia 6(22) 5(02)  135(3.059.7) 22(29) 12(02)  226(10.7-481)
Other hospitalised infection 6(22) 5(02) 113(31-408) 18(24) 20(03) 10.0(5.0-19.8)
Thromboembolic events 4(15) 1(00)  52.4(5.0552.8) 8(1.0) 2(0.0) 413(86-199.3)
Pulmonary embolism & infarction 2(0.7) 1(00)  27.1(1.8-412.0) 2(03) 0(0.0) N/A
Phlebits & thromboplebitis 1(04) 0(0.0) N/A 5(0.7) 1(00) 494 (5.64354)
Portal vein thrombosis 1(04) 0(0.0) N/A 0(00) 0(00) NA
Other venous embolism & thrombosis 0(00) 0(00) N/A 1(0.0) 1(00)  100(061734)
Splenic, vein thrombosis 0(0.0) 0(0.0) 0(0.0) 0(0.0) N/A
Death 7(26) 4(04)  33.(7.4-1463) 82(10.7) 11(0.0)  1255(61.0-258.1)
Adverse events within 90 days after splenectomy
Any hospitalised infection 141 2007)  65(29-146) 23(30) 70(09) 36(22:59)
Hospitalsed pneumonia 2(07) 10004)  12(0294) 11(14) 30(04) 37(1879)
Other hospitalised infection® 103.7) 12(04) 116(4.6292) 15(2.0) 44(0.6) 39(1.8-226)
Thromboembolic events 2(0.7) 7(03)  41(08216) 4(0.5) 7(0.0) 6.3(1.822.6)
Pulmonary embolism & infarction 1(04) 2(01)  6.4(05-89.8) 0(0.0) 1(0.0) N/A
Phlebits & thromboplebitis 2(0.7) 5(02)  7.1(12433) 3(04) 6(0.1) 57(13-24.4)
Portal vein thrombosis 0(00) 0(00) N/A 1(0.) 0(00) NA
Qther venous embolism & thrombosis 0(0.0) 0(0.0) N/A 1(0.1) 1(0.0) N/A
Splenic, vein thrombosis 0(0.0) 0(0.0) N/A 0(0.0) 0(0.0) N/A
Death 3(11) 16(06)  1.7(0564) 14(18) 61(0.8) 26(14-49)
Adverse events within 90 days after splenectomy
Ay hospitalised infection 56(208) 176(65)  35(264.6) 92(120) 01E5) 2502032
Hospitalised pneumonia 29(108) 84(3.1) 5(22:54) 35(4.6) 184 (24) 22(1532)
Other hospitalised infection® 40(14.9) 110 (4.1) .8(2.65.6) 70(9.2) 284(3.7) 28(2.1-36)
Thromboembolic events 7(26) 20(09)  29(12-69) 19(25) 68 (09) 29(1.7:50)
Pulmonary embolism & infarction 3(1y) 8(03) 18(0.4-83) 4(05) 21(03) 19(0.65.8)
Phlebits & thromboplebitis 5(19) 14(05)  44(15125) 15(20) £2(05) 3.7(2069)
Portal vein thrombosis 0(00) 0(0.0) N/A 1(0.) 0(00) N/A
Other venous embolism & thrombosis 1(04) 40.1)  29(03-27.6) 3(04) 8(0.1) 4.1(1.0-164)
Splenic, vein thrombosis 0(0.0) 0(0.0) N/A 0(0.0) 0(0.0) N/A
Death 16(59) 129(48)  14(0823) 57(7.5) 359 (4.7) 1.9(1.9-25)

*RR, relative risk among splenectomised JTP patients and splenectomised patients with traumatic rupture of the spleen compared to population com-
parisons; N/A, non applicable; N/A listed when the number of events was too small to abtain a meaningful risk measure; + Adjusted for age, sex and
comorbid conditions present at the time of splenectomy; °Hospitalised infections other than pneumonia.
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Background. The investigation and management of patients with chron-
ic adult ITP varies widely and there is a lack of data on current treatment
strategies in Europe. Aims. To contribute to a better understanding of the
treatment and healthcare resource utilisation of chronic ITP patients in
France, Germany, Italy, Spain and the UK. Methods. This is part of a com-
prehensive project investigating the burden of chronic ITP and which
involves both expert opinion as well as real patient data. A retrospective
chart review for 600 patients was performed in 4 to 8 secondary and ter-
tiary treatment centres in each participating country. Investigators were
asked to include in the study the most recent 40 adults seen at their site
from 31-Mar-2007 to 01-Jan-2005 with a diagnosis of chronic ITP lasting
more than 12 months. Patients’ demographics, medical history, current
treatments and side effects, as well as medical resource utilisation were
abstracted from the patient’s medical charts for the 12 months prior to
their most recent visit. Results. The mean age of the total patient sample
was 54.1 years, with 67 % women and 33% men. Median time from the
first diagnosis of ITP to the start of the observational period was 36
months. Prior to the observational period, 23% of patients had been
splenectomised and the most frequently reported treatment was corticos-
teroids. During the observational period, 60% of all patients were treat-
ed and received 1-12 different medical treatments (mean 2.7). The most
frequent reasons given for treatment were platelet count (65 %) followed
by bleeding symptoms (17 %). Corticosteroids represented 45 % of treat-
ments given, followed by IVIG (10%), azathioprine (7 %) and rituximab
(3%). Splenectomies (6% of patients) and platelet transfusions (2% of
patients) were rarely performed during the observational period. A fur-
ther 2% of patients refused to undergo splenectomy during the period.



In addition to regular monitoring of platelet levels, 85% of patients visit-
ed their haematologist 1 to 4 times during the year of observation. The
remaining patients saw their physician 5 to 14 times (mean 2.7). Main rea-
sons for a visit were a low platelet count (42% of visits) and bleeding
(12% of visits). Overall, 11% of patients required hospitalisation; 6% of
these were in an intensive care unit. 96% of hospitalisations were due to
ITP (low platelet count, 65%, bleeding 35%) and 4% of hospitalisations
were due to ITP treatment related side effects. Mean duration of hospi-
talisation was 10.7 days. Conclusions. This retrospective chart review of
600 patients is the largest study to date of its kind in ITP and provides the
first results of actual treatment practices, outcomes and medical resource
utilisation in 5 major European countries. It showed that bleeding symp-
toms remained quite frequent among patients with chronic ITP even
though two thirds of them were actively treated. Corticosteroids were the
most widely used treatment, followed by IVIG. The study results clear-
ly highlight the burden that ITP imposes on patients and on health care
systems across Europe.
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Background. Immune Thrombocytopenic Purpura (ITP) in adults is
often a chronic disorder that requires continuous monitoring of platelet
counts, bleeding events, and treatment-related side effects. Current ITP
treatment options for chronic ITP include corticosteroids, intravenous
immunoglobulins (IVIg), rituximab, and clinical supervision in order to
prevent bleeding events by appropriate treatments. Splenectomy is
reserved for those patients who do not respond or relapse after these
medical therapies, or require intolerable doses to achieve safe platelet
counts. Treatment-related side effects may result in patient distress and
negative outcomes. Aims. The purpose of this study is to demonstrate
that treatment satisfaction in patients with chronic ITP does not signif-
icantly improve under current standard of care. Methods. We present the
initial results from a prospective, observational, international multi-cen-
ter study in patients’ previously diagnosed with chronic ITP and consec-
utively enrolled in this study. Patients with a primary diagnosis of ITP
were enrolled from both community-based clinics and academic/refer-
ral centers. Retrospective data from patients’ charts provided date of 1st
ITP diagnosis, treatments received, and medical history. ITP treatments,
dose, response, and duration of response were collected prospectively for
12 months. Patients completed a validated self administered treatment
satisfaction questionnaire for medication (TSQM) at enrollment and
monthly thereafter for 12 months. The TSQM is composed of 14 items
and consists of 3 domains (effectiveness, side effects, and convenience)
and an overall satisfaction score.

Table 1.
Overall Treatment Satisfaction Score
Treatment TSQM TSQM Change p-Value'
Prior to End of
Treatment | Treatment
Corticosteroid 52.2 48.4 -3.8 0.46
Rituximab 68.5 72.6 4.2 0.59
VIG 63.0 61.7 -1.3 0.12
Anti-D 55.0 56.4 1.4 0.62
Splenectomy 443 60.0 15.7 0.04

' For TSQM score prior to treatment vs. end of treatment, t-test on residuals for
change scores adjusted for age, gender, number of treatments previously
received, time since 1%t chronic ITP diaghosis.

Higher scores signify greater patient satisfaction. Effects were estimat-
ed using linear regression with the final TSQM score as the dependent
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variable, and adjusting for age, gender, TSQM score before treatment
starts, number of treatments previously received and time since 1st diag-
nosis of chronic ITP. Results. The first 165 patients enrolled in the study
were from 38 U.S. centers (44% male; mean age 59 years). During the
study evaluation period (at baseline or beyond), 39 patients (24 %) were
splenectomized and 128 (78%) received ITP-related treatments including
corticosteroids (n=101), IVig (n=54), Rituximab (n=46), and Anti-D Anti-
body (n=40). Patient scores significantly increased in effectiveness
(»=0.03) and overall satisfaction (p=0.04) in patients receiving a splenec-
tomy (Table 1). Patient side effects scores decreased significantly in
patients receiving corticosteroids (p=0.02), and increased significantly in
patients taking IVIG (p<0.01), and Anti-D (p=0.04). No significant changes
were observed in convenience scores among all treatments. Summary and
Conclusions. Our study indicates that while patients receiving a splenec-
tomy reported significant improvements in effectiveness and overall sat-
isfaction, no other medication significantly improved patients’ treatment
satisfaction and corticosteroids significantly worsened in side effects
scores. Novel ITP interventions are desirable to improve both treatment
satisfaction and reported effectiveness in patients with chronic ITP.
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SHOULD THE THRESHOLD FOR PROPHYLACTIC PLATELET
TRANSFUSION IN NEONATES BE STANDARDISED AT 20x10°/L

A. Murray,! A.G. Roberts,' A. Stanworth’
'Imperial College, LONDON, UK; *National Blood Service, OXFORD, UK

Background. Intraventricular haemorrhage (IVH) is the commonest
major haemorrhage in neonates and is a leading cause of neonatal death
and disability. Most IVH occurs in preterm neonates during the first week
coinciding with their highest prevalence of thrombocytopenia. As a result
thrombocytopenic neonates commonly receive prophylactic platelet
transfusions (ITx). However no study has defined the appropriate trigger
threshold in neonates. Therefore, neonates receive prophylactic platelet
Tx over a wide range of counts, commonly between 20-60x107/L," with-
out evidence of efficacy. Aims. To document major haemorrhage in
neonates and assess its relation to severity of thrombocytopenia and
platelet Tx. Methods. Prospective observational study of neonates with
platelet counts <60x10°/L (NT<60) in 7 neonatal intensive care units
(NICUs). Major haemorrhage was defined as grade 3/4 IVH (Papile grad-
ing) plus other fresh major haemorrhage (as below). Following parental
consent neonates had daily recording og platelet count, haemorrhage, and
platelet Tx. Results. 3498 neonates were admitted to participating NICUs.
194 developed NT<60 (5.5%) and 169 were enrolled: median gestation-
al age 27 (range 23-41) weeks, birth weight 825 (427-3733) grams. Main
associated conditions: sepsis n=71; maternal pre-eclampsia/fetal growth
restriction (PET/IUGR) n=36; necrotising enterocolitis (NEC) n=9. Forty-
five neonates had major haemorrhage. Twenty-six entered the study with
grade 3/4 IVH but no previous NT<60 or platelet Tx. Twenty-seven (19
without previous haemorrhage, 8 with previous IVH) suffered major
haemorrhage on study, at median 7 (range 2-61) days: IVH n=12, pul-
monary n=/, PR n=3, abdominal n=2, haematuria n=2, IVH and pul-
monary n=1. However, the platelet count nadirs in these 27 neonates, and
their platelet counts prior to haemorrhage, did not trend towards the
lower end of the 20-60x10°/L range (Figure 1).

40 4
3%

30

OHaemomrhage

W Pre haemorrhage

| Mo hasmormage

0-8 10-19 20-28

Platelet count (x10%L)

30-39 40-48 50-59

Figure 1. Lowest platelet counts in study neonates

Four hundred and fourteen platelet Tx were administered on study
raising the median pre-transfusion count form 27 (range 2-75) to 79 (4-
513)x10°/L. Neonates without major haemorrhage received 223 prophy-
lactic Tx, those with major haemorrhage 115, 78 post-haemorrhage.
Only 13 Tx were given to treat haemorrhage and 12 hours post transfu-
sion manifestations of haemorrhage remained the same in 5 and reduced
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in 8. The remaining 63 Tx were given for clinical reasons. Outcome dif-
fered by the cause of thrombocytopenia. Despite similar platelet nadirs,
neonates with maternal PET/IUGR had on study bleeding and mortali-
ty rates of 4 and 7%, respectively, whereas those with sepsis/NEC had
rates of 15 and 33%. Conclusions. These data suggest that in thrombo-
cytopenic neonates without active bleeding the risk of major haemor-
rhage does not alter within the platelet count range 20-60x10°/L. Con-
sequently prophylactic platelet Tx at thresholds above 20x10°/L may
not alter outcome and Tx at these levels could be reserved for treatment
of haemorrhage. Progress likely depends on reducing prophylactic Tx of
doubtful benefit, and tailoring platelet Tx practice to the outcomes of dif-
ferent patient groups. Both objectives will require well-designed ran-
domised controlled trials.
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HEPATITIS C VIRUS INFECTION AND LOW PLATELET COUNT: A COM-
MUNITY-BASED STUDY IN A HEPATITIS B AND C ENDEMIC AREA
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M.-L. Yu
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Background. Hepatitis C virus (HCV) infection has been considered as
associated with abnormal blood count. Aims. To evaluate the association
between virologic status and platelet count in individuals with HCV
infection in a hepatitis B virus and HCV endemic area. Methods. A large-
scale survey, enrolling 11,239 residents aged 40 to 65 years, was conduct-
ed in the Kaohsiung area of Taiwan. Platelet count, alanine aminotrans-
ferase (ALT) level, hepatitis B surface antigen (HBsAg) and anti-HCV
were checked. For anti-HCV-positive subjects the serum HCV RNA was
tested by using a standardized automated qualitative polymerase chain
reaction assay. Non-invasive markers of fibrosis (FibroTest; FT) derived
from five biochemical markers including a2-macroglobulin, apolipopro-
tein A1, haptoglobin, total bilirubin and y-glutamyltranspeptidase by a
quantitative assessment was computed on the website (http:\\www.bio-
predictive.com). Results. Overall, 703 (6.3%), 1536 (13.7%), 84 (0.7 %)
and 9,084 (80.8%) were positive for anti-HCV, HBsAg, and both anti-
HCV and HBsAg, and negative for anti-HCV and HBsAg, respectively.
Subjects with anti-HCV had significantly higher mean age and mean
ALT value, lower mean platelet count, higher frequency of male sex,
abnormal ALT and low platelet count than those who were anti-HCV-
negative (all »<0.001). In multivariate logistic regression (MLR) analysis,
the independent factors significantly associated with positive anti-HCV
were lower age, female sex, abnormal ALT value and low platelet count.
Subjects with positive HCV RNA had significantly higher mean ALT
value, lower mean platelet count, lower trequency of positive HBsAg,
and higher frequency of abnormal ALT value and low platelet count
than those who were HCV RNA-negative (all p<0.001). In MLR analy-
sis, the independent factors significantly associated with positive HCV
RNA in anti-HCV subjects were abnormal ALT value, positive HBsAg
and low platelet count. Subjects with a low platelet count had a signif-
icantly higher mean ALT value, higher frequency of abnormal ALT val-
ue and higher frequency of positive serum HCV RNA (all <0.001). In
MLR analysis, the independent factors significantly associated with low
platelet count were abnormal ALT value and positive HCV RNA. A sig-
nificant trend for higher prevalence of HCV RNA in patient groups with
lower platelet count was demonstrated (p=0.019, chi-square for trend).
The FT score was checked among 137 patients with positive anti-HCV
(17 were HCV RNA-negative). When compared to patients with no or
mild fibrosis, those with advance fibrosis had significantly lower platelet
counts (p=0.002) and higher prevalence of positive HCV RNA (p<0.001).
The mean platelet count was significantly lower and mean FT score and
mean fibrosis stage were significantly higher among 120 HCV RNA-
positive individuals than 17 HCV RNA-negative ones by univariate
analyses (all #<0.001). In MLR analyses, lower platelet count and high-
er fibrosis stage were independent factors associated with positive HCV
RNA. Conclusions. Based on this large-scale community study, our results
implicate that platelets may be affected directly by HCV. Decreased
platelet counts in anti-HCV-positive individuals strongly implies positive
HCV RNA and is associated with elevated ALT levels, which indicates
active HCV-related liver disease.
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ORAL ELTROMBOPAG INCREASES PLATELET COUNTS AND REDUCES
BLEEDING IN CHRONIC ITP PATIENTS: POOLED RESULTS OF PHASE II
AND PHASE Ill TRIALS
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Background. Current treatments for thrombocytopenia have a poor
risk-benefit profile and often have no level 1 evidence of their tolerabil-
ity or efficacy profile. Eltrombopag is the first-in-class oral non-peptide
thrombopoietin receptor agonist, being developed as treatment for var-
ious thrombocytopenias, including chronic idiopathic thrombocytopenic
purpura (ITP). Aims. This pooled analysis assessed the efficacy and safe-
ty of eltrombopag treatment in adult patients with chronic ITP. Meth-
ods. Efficacy and safety data from two independent double-blind, place-
bo-controlled studies in adult patients with chronic ITP have been
pooled [Bussel et al. New Engl ] Med. 2007; Bussel et al. Haematologica.
2007]. In both studies, patients were required to have a baseline platelet
count of <30K/pL. The primary endpoint was the proportion of patients
with a platelet count =50K/pL after up to 6 weeks of treatment. Sec-
ondary endpoints included platelet count pharmacodynamics (PD), inci-
dence and severity of bleeding (WHO bleeding scale), and safety param-
eters. Written, informed consent was obtained from all study partici-
pants. The first study was a Phase II dose finding study. 117 patients
were randomized to one of 4 arms to receive once daily oral doses of
placebo (n=29), 30 mg (n=30), 50 mg (n=30) or 75 mg (n=28) eltrom-
bopag for up to 6 weeks. The second study was a Phase III study in
which 114 patients were randomized (2:1) to one of 2 arms to receive
once daily oral doses of placebo (n=38) or 50 mg (n=76) eltrombopag for
up to 6 weeks. Randomization was stratified by concomitant ITP med-
ication, splenectomy status, and baseline platelet count (>/< 15K/pL).
Results. (Table 1). Conclusions. Eltrombopag, administered as a once dai-
ly tablet for up to 6 weeks, is an effective therapy for the treatment of
ITP, increasing platelet counts to safe levels in more than 60% of the
patients, while reducing the incidence and severity of bleeding symp-
toms. There were no clinically meaningful differences in incidence or
severity of AEs between patients treated with eltrombopag 50 mg com-
pared to placebo.

Table 1. Pooled Safety and Efficacy Data

Baseline Characteristics Placebo (n=67) | 50 mg (n=106)
Age, median (range) 46 (18-85) 47 (19-84)
Female, n (%) 43 (64) 64 (60)
Concomitant TP medication, n (%) 23 (34) 44(42)
Splenectomy status, n (%) 28 (42) 46 (43)
Baseline platelet count <15K/pL, n (%) 31 (46) 50 (47)
At least 3 prior [TP therapies, n (%) 30 (45) 60 (57)
Median platelet count at Day 1