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EUROPEAN HEMATOLOGY ASSOCIATION

European Hematology Association (EHA)

The European Hematology Association (EHA) aims to promote excellence in clinical practice,
research and education in European hematology.
EHA was founded in June 1992 and today — with over 3500 members from 100 countries —
is a consolidated representative of European hematologists.

Our aim

— To become the official European representative of hematology and hematologists — especially where research,
education and regulatory issues are concerned — and to become a conduit for European harmonization;

— To promote the creation of a highly attractive market for practitioners and researchers in Europe thus
fostering the mobility of hematologists in and to Europe;

— To reach out and offer a platform to countries that wish to further develop excellence in hematology;

— To promote education, training and scientific research in hematology in Europe;

— To exchange and disseminate knowledge and scientific information in the field of hematology.

Our activities

— Organizing an annual scientific and educational congress in a major European city;

— Dissemination of medical research, both basic and clinic, through the Haematologica/The Hematology
Journal;

— Collaborating with other leading organizations in the field of hematology and oncology;

— Providing postgraduate education through the annual congress, tutorials and workshops;

— Supporting junior basic and clinical researchers in the development of their careers through the EHA
Fellowship Program.

— Strengthening the quality and professional status of hematology throughout Europe by accrediting scientific
meetings and providing CME accounts.

EHA Membership

Join the European Hematology Association's 3500 members from 100 countries and support programs and project
which promote excellence in clinical practice, research and education in European hematology.

Benefits of EHA membership:
— Subscription to Haematologica/ The Hematology Journal, including on-line access
— Reduced registration fee for the EHA Annual Congresses
— Opportunity to apply for fellowships and awards of the EHA Career Development Program
— EHA Newsletter
— EHA E-bulletin
— Access to webcast sessions of the EHA Annual Congress
— Access to online EHA Membership Directory

For information about how to become an EHA Member, contact us at membership@ehaweb.org

www.ehaweb.org
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The origin of a name that reflects Europe’s cultural roots.

aipo [haima] = blood

oinatog [haimatos] = of blood
Aoyog [logos]= reasoning

haematologicus (adjective) = related to blood

haematologica (adjective, plural and neuter,

used as a noun) = hematological subjects

the hematology journal
2012 JCR® Impact Factor = 5.935

Haematologica/The Hematology Journal, as the official organ
of the European Hematology Association (EHA), aims not only to serve
the scientific community, but also to promote European cultural identity.
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BEST-001

DEVELOPMENT OF ALGORITHM FOR MANAGEMENT OF ACUTE EVENTS RELATED TO
SICKLE CELL DISEASE AT THE EMERGENCY DEPARTMENT

Forni GL,! Balocco M,! Cremonesi P, Finco G,* Graziadei G,® Perrotta
S,% Polati E,” Rigano B8 Robello G,! Rosa A,! Russo G, Sainati L,10
Schweiger V7 Vassanelli A,'! Bonomo P,!2 Olivieri O,? Cappellini
MD,° De Franceschi L2

'Ematologia-Centro della Microcitemia e Anemie Congenite, E.O. Ospedali
Galliera, Genova, Italy; *Dipartimento di Medicina, sezione di Medicina Inter-
na B- AOUL Universita di Verona, Verona, Italy; 3S.C. Medicina e Chirurgia
d’Accettazione e d'Urgenza E.O. Ospedali Galliera, Genova, Italy; 4Riani-
mazione e Terapia Intensiva Presidio San Giovanni di Dio, Universita di
Cagliari, Cagliari, Italy; >Centro Anemie Congenite, Policlinico di Milano,
Milano, Italy; ¢ Dipartimento di Pediatria, Seconda Universita di Napoli, Napoli,
Taly; "Dipartimento di Chirurgia, sezione di Anestesia , Universita di Verona,
Verona, Italy; $U.O.C. Ematologia Il con Talassemia, Ospedali Riuniti P.O.
Cervello Palermo, Palermo, Italy; ?Centro di tiferimento di ematologia pediatri-
ca, Universita di Catania, Catania, Italy; "°Clinica di Pediatria Oncoematolog-
ica, Universita degli Studi di Padova, Padova, Italy; ""U.O Complessa di Med-
icina Trasfusionale, Azienda Ospedaliera Universitaria Integrata, Verona, Italy;
2Dipartimento di Medicina Trasfusionale, Ospedale Arezzo, Ragusa, Italy

Sickle Cell Disease (SCD) is a worldwide distributed hereditary red cell
disorder characterized by the presence of pathological hemoglobin S
(HbS). Under deoxygenation HbS polymerizes inside the red blood cell
(RBC:s) causing red cell membrane damage, generation of dense red cells
and sickling. These RBCs tend to pile them resulting in slowing down
blood flow in microcirculation with related ischemic/reperfusion organ
damage. This process can affect any organ or apparatus with unpre-
dictable clinical manifestations burdened with a high risk of mortality.
Recently migration fluxes from areas of the world with high prevalence
of hemoglobinopathies have spread this disease in all Italian regions.
One of hallmarks of SCD is the acute vaso-occlusive crisis (VOC), which
are most common cause of hospitalization of SCD patients. Thus, SCD
patients are the most frequent user of Emergengy Departments (EDs)
compared to other severe hemoglobinopathies, such as b-thalassemias.
SCD patient with VOCs can come to the EDs with full-blown clinical
manifestations acutely appeared, but often with a less painful symp-
toms The time spent by the appearance of the first signs of VOC is an
important prognostic index quoad vitam too. The guidelines for the
treatment of SCD of the British “Sickle Cell Society”, updated to 2008,
and the recent ENERCA 2013 and AIEOP recommendations, suggest: the
administration of the first dose of an appropriate analgesic within 30
minutes, including the time spent in Triage, at the access to hospital.
Therefore, it is necessary to ensure to SCD patients high priority access
to the ED evaluation and subsequent treatment. Thus, we have devel-
oped an algorithm to manage SCD patient in first 3-12 hours since their
arrival to the EDs. We propose to give to SCD patients with VOCs a yel-
low code (excluding cases with impairment of vital functions: red code).
The flow-chart of the algorithm has been designed to access, clicking on
the button, to the detailed description of the diagnostic and therapeutic
steps (Figure 1). The algorithm has been generated by a multidisciplinary
group to consent to the triage operators a fast and appropriate approach
to the pediatrics and adults SCD patients. We tested the handiness and

reliability of the algorithm with the triage operators and we utilized
their feedback to improve the final version, which we propose to use as
a friendly tool for treatment of SCD patients in EDs.

TRIAGE
Falcemic patient with estabizhed or

dingnosis

It is essential that alf patients receive at
laast a yallow code

Administration of the first dose of appropriate analgesic
within 30 minules from aceess 10 the hospital

RED CDC?E YELLOW CODE GREEN CODE:
Comn ot e -

WHITE FLAG:

Acute Complications
Management
ADULT CHIL

ADULT CHIL Patient with surgical framework
(e.g. acute chest)
Figure 1.
BEST-002

ASSOCIATION BETWEEN MOLECULAR LESIONS AND SPECIFIC B-CELL RECEPTOR SUB-
SETS IN CHRONIC LYMPHOCYTIC LEUKEMIA

Rossi D,! Spina V,! Bomben R,? Rasi S,! Dal-Bo M,? Bruscaggin A,!
Rossi FM,? Monti S,! Ciardullo C,! Grossi A,® Zaja E* Pozzato G,
Laurenti L9 Efremov DG,” Di-Raimondo E® Marasca R,? Forconi E10
Del-Poeta G, Gaidano G,! Gattei V2

Division of Hematology, Depariment of Translational Medicine, Amedeo Avo-
gadro University of Eastern Piedmont, Novara, Italy; *Clinical and Experimen-
tal Onco-Hematology, Centro di Riferimento Oncologico, Aviano, Italy; 3Hema-
tology, IFCA, Firenze, Italy; 4Clinica Ematologica, Centro Trapianti e Terapie
Cellulari Carlo Melzi, DISM, Azienda Ospedaliero-Universitatia S. M. Mis-
ericordia, Udine, Italy; >Department of Internal Medicine and Haematology,
Maggiore Hospital, Trieste, Italy; ®Institute of Hematology, Catholic University
of the Sacred Heart, Rome, Italy; 7Molecular Hematology, International Centre
for Genetic Engineering & Biotechnology, Campus “A. Buzzati-Traverso”, Rome,
Ttaly; 8Section of Hematology, Oncology, and Clinical Pathology, Department of
Clinical and Molecular Biomedicine, University of Catania, Catania, Italy;
?Division of Hematology, Department of Oncology and Hematology, University
of Modena and Reggio Emilia, Modena, Italy; "°Cancer Sciences Unit, CRUK
Clinical Centre, University of Southampton, Southampton, United Kingdom;
""Department of Hematology, Tor Vergata University, Rome, Italy

Background. Genetic lesions and B-cell receptor (BCR) signaling are
both oncogenic drivers in chronic lymphocytic leukemia (CLL). Howev-
er, little is known regarding the association between specific genetic
aberrations and distinct stereotyped BCR subsets. Methods. Mutations
(TP53, NOTCH1, SF3B1, BIRC3, MYD88), chromosomal abnormalities
(del13q, +12, del11q, del17p, BIRC3 deletion), and BCR stereotypy were
investigated in 1419 newly diagnosed CLL. Associations between genet-
ic lesions and BCR features were assessed by non-parametric binomial

haematologica | 2013; 98(s3) | 1
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test and multiple hypothesis correction. Results. Two BCR subsets,
namely subset 2 (IGHV3-21) and 8 (IGHV4-39), showed distinctive pat-
terns of genetic alterations. Subset 2 CLL were significantly enriched in
SF3B1 mutations (52 % of cases; p<.001). Conversely, SE3B1 mutations
occurred at low prevalence in IGHV3-21 CLL with heterogeneous BCR
(183%; p=.002). Subset 2 CLL lacked TP53 abnormalities, thus pointing
to SF3B1 as the main driver of progressiveness in this disease subset.
Consistently, subset 2 CLL harboring SF3B1 mutations showed a high-
er probability of being treated at 5 years (67 %) compared to subset 2
CLL with wild type SF3B1 (38%; p=.064) and compared to IGHV3-21
CLL with heterogeneous BCR (46 %; p=.076). Subset 8 CLL were signif-
icantly enriched in +12 (87 % of cases; p<.001) and NOTCH1 mutations
(62% of cases). Conversely, +12 and NOTCH1 mutation prevalence
was significantly lower in IGHV4-39 CLL with non-stereotyped BCR
(27 %; p=.003 and 8%; p=.006, respectively). The majority (62 %) of sub-
set 8 CLL had transformed to Richter syndrome (RS). All transformed
cases carried both NOTCH1 mutations and +12, while this genetic asso-
ciation was never observed in non-transformed patients (p=.017). Con-
clusions. These data suggest that: i) synergy of SF3B1 mutations and
subset 2 BCR configuration promotes disease progression in IGHV3-21
CLL; and ii) cooperation between NOTCH1 mutations, +12, and sub-
set 8 BCR configuration primes RS transformation in IGHV4-39 CLL.
Taken together, our observations provide a proof of concept that specif-
ic BCR configurations may contribute to clonal selection of specific
genetic lesions influencing CLL outcome.

BEST-003
VASCULAR ENDOTHELIAL GROWTH FACTOR OVEREXPRESSION IN BONE MARROW

CELLS FROM PATIENTS WITH MYELODYSPLASTIC SYNDROME: BIOLOGICAL AND CLINI-
CAL EFFECTS
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Bastia R,3 Bellistri E? Quaglia E? Boveri E,3 Rosti V,* Cazzola M?
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Vascular endothelial growth factor (VEGF) is one of the most impor-
tant angiogenic agents. In myelodysplastic syndrome (MDS), VEGF may
have autocrine and paracrine regulatory effects on the hematopoietic
system and contribute to disease progression. We analyzed by immuno-
cytochemistry VEGF expression in bone marrow (BM) cells from 211
patients with MDS stratified according to IPSS criteria (134 low-risk and
77 high-risk patients), not previously treated, and 96 non hemopathic
subjects. We also measured by an immunoassay VEGF BM plasma lev-
els and the release of VEGF in the supernatants of cell cultures from rep-
resentative MDS and control cases. Our aims were to evaluate whether
abnormalities in VEGF expression were associated with relevant labo-
ratory or clinical findings and to define their possible prognostic value;
moreover, to investigate a possible correlation between VEGF expression
levels and various biological parameters. VEGF was detected in most
maturing myeloid cells from control samples (median 25%, IQR 14-
44%). In MDS VEGF myeloid levels (median 42%, IQR 30-56%) were
higher than those in controls (P<0.0001), and also many erythroblasts
expressed VEGE A few MDS CD34+ stem cells expressed VEGE, where-
as it was not expressed by normal CD34+ cells. The release of VEGF was
demonstrated in all samples; its levels were tendentially higher in the
media conditioned by MDS mononuclear cells, especially from low-risk
cases (median 56 pg/L, IQR 2-88), than in controls (median 9 pg/mL, IQR
0-23), and significantly higher in MDS BM plasma than in normal BM
plasma (P=0.01). No significant relationship was detected between VEGF
expression and circulating endothelial cells (CECs) or marrow microves-
sel density, whereas there was a positive correlation between microves-
sel density and CECs (P<0.001). In MDS a positive correlation between
VEGF myeloid or erythroid expression and apoptotic rate (P=0.02 and
P=0.04 respectively) was observed. In multivariate analysis including
WHO subgroups and IPSS variables, myeloid VEGF levels above medi-
an values were independently associated with longer overall survival
(P=0.03) and evolution-free survival (P=0.04). Our findings suggest that,
in MDS, rather than stimulate angiogenesis, the production and release
of VEGF may influence hematopoietic cell death and contribute to inef-
fective hematopoiesis, possibly by a paracrine induction of inflamma-
tory pro-apoptotic cytokines, with a potential prognostic role.
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Osteolysis is the hallmark of multiple myeloma (MM). The patho-
physiological role of RANKL, OPG, DKK-1, IL-3, IL-7, Activin A, CCL3
and CCL20 has been highlighted although the relationships between
skeletal involvement and their bone marrow (BM) levels are not defined.
A cohort of 350 patients with monoclonal gammopathy has been eval-
uated in this study including 58 patients with MGUS, 61 patients with
smoldering MM (SMM) and 231 patients with symptomatic MM. A
group of 31 healthy subjects was also included. MM patients showed
significant higher BM median levels of RANKL, DKK-1, Activin A, and
CCL20 than MGUS (p<0.05) and those of DKK-1 Activin A and CCL20
as compared to SMM (p<0.01). BM plasma levels of Activin A was high-
er in high-risk cytogenetics (t(4;14) and/or 17p-) patients as well as
Activin A, DKK-1 CCL3 and CCL20 BM levels correlated with ISS stag-
ing (p<0.005). Regarding the bone status we found that 59%, 85% and
65% of MM patients were positive at the X-ray survey, magnetic reso-
nance imaging (MRI) and positron emission tomography (PET)/com-
puterized tomography (CT) scan, respectively. MM patients with high-
risk cytogenetics showed higher positivity to the MRI scan than stan-
dard risk (100% vs 73%, p=0.05) whereas any significant relationship
was not observed with the other cytogenetic abnormalities. Significant
higher BM levels of DKK-1 and CCL20 (p<0.001) were found in MM
patients with almost one osteolytic lesion as compared to those nega-
tive at the X-ray survey whereas Activin A (p=0.047), DKK-1 (p=0.004)
and CCL20 (p<0.001) were significantly higher into the BM of patients
with high bone disease (more than three lesions) as compared to those
with low bone disease. MM patients with a positive MRI scan have
higher BM levels of RANKL, Activin A, IL-3, DKK-1, CCL3 and CCL20
as compared to those negative (p<0.05) showing a relationship with the
different patterns of infiltration; whereas only CCL20 levels significant-
ly correlated with the presence of vertebral fractures (p=0.04). On the
other hand, MM patients positive at the PET/CT scan have significant
higher BM levels of CCL3 and CCL20 as compared to those negative
(p<0.05). Finally by a logistic multivariate analysis we found than CCL20
levels were the only significant predictor of osteolysis (OR ratio: 1.03;
p=0.014). Our study identifies which are the relationship between skele-
tal involvement and the profiles of BM cytokines and chemokines iden-
tifying CCL20 as a marker of MM bone disease.
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VALUE OF FLOW CYTOMETRY IN THE DIAGNOSIS OF INDOLENT SYSTEMIC MASTOCYTO-
SIS
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Systemic Mastocytosis (SM) is characterized by infiltration of neoplas-
tic MC in extracutaneous tissues, usually in bone marrow (BM). Accord-
ing to World Health Organization (WHO), SM diagnosis is defined by
the presence of one major and one minor criterion or three minor crite-
ria (see Table). However, the MC burden may be very low. Besides, in
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indolent disease, the presenting symptoms are frequently anaphylactic
reactions or unexplained osteoporosis without typical skin lesions.
Hence, the real incidence of SM may have been significantly underesti-
mated so far. The study aimed to investigate the value of flow-cytome-
try analysis to identify neoplastic MC, mainly in patients with indolent
disease. From May 2007 to March 2013 we studied 227 patients (102
Females, 125 Males; median age of 53 years, ranging from 14 to 83 years)
suspected for SM. They were referred at our Multidisciplinary Masto-
cytosis Outpatient Clinic, because of mediator-related symptoms or ana-
phylaxis (68.2%), Urticaria Pigmentosa (21.8%), unexplained osteoporo-
sis (7 %), hematological abnormalities (3%). Patients underwent com-
plete BM examination. Moreover, highly sensitive immunophenotype
and molecular assays were performed to identify the clonal CD25+ MC
and the presence of D816V KIT mutation respectively. One hundred
fifty-nine of 227 patients were diagnosed with clonal MC disorders (146
SM, 7 monoclonal MC activation syndrome and 6 SM with an associat-
ed hematologic non—mast-cell lineage disorder). The most sensitive diag-
nostic tools were molecular biology and flow cytometry that were pos-
itive in 158/159 and in 155/159 cases respectively. The abnormal MC
infiltration was documented by cytology and histology only in 123 and
73 cases respectively. Serum tryptase level was greater than 20 ng/ml in
93/159 patients. According to WHO criteria, in our experience, the minor
criteria allowed us to establish the diagnosis of SM in all but one patient,
without need of histological demonstration of multifocal MC clustering
(major WHO criterion). Our experience reveals that the real incidence of
clonal MC disorders is probably greater than the estimated one. This
result relies certainly on the multidisciplinary approach to MC disor-
ders, but also on the use of highly sensitive tools to identify neoplastic
MC. In this context flow cytometry seems to be more suitable than
molecular biology as regards the operating speed and the lower cost of
technology.

T?bslal. World Health Organization (WHO) criteria for the diagnosis
o

Major Criterion Minor Criteria
MC Abnormal D816V CD25/CD2  Serum

aggregates MC KIT expression Tryptase

(>15 MC) cytology  mutation >20ng/ml
Clonal MC 73/159 123/159 158/159 155/159 93/159
disease
No clonal  0/68 2/68 0/68 0/68 23/68
MC disease
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RITUXIMAB DOSE-DENSE CHEMOTHERAPY FOLLOWED BY INTENSIFIED HIGH-DOSE
CHEMOTHERAPY AND AUTOLOGOUS STEM CELL TRANSPLANTATION (HDC+ASCT)
REDUCES THE RISK OF PROGRESSION COMPARED TO STANDARD RITUXIMAB DOSE-
DENSE CHEMOTHERAPY AS FIRST LINE TREATMENT IN YOUNG PATIENTS WITH HIGH-
RISK DIFFUSE LARGE B-CELL LYMPHOMA (DLBCL): LONG TERM ANALYSIS OF PHASE Il
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The prognosis of young DLBCL patients at high risk (age-adjusted, aa-
IPI score 2-3) treated with standard RCHOP is still rather poor. FIL con-
ducted a multicenter randomized phase III trial, with a 2x2 factorial
design, aimed at investigating the benefit of intensification with Ritux-
imab + High Dose Cytarabine + Mitoxantrone + Dexamethasone fol-
lowed by BEAM and ASCT (RHDC+ASCT) after standard R-dose-dense
chemotherapy delivered at two different level of dose (RCHOP14, RC14,

and RMegaCHOP14, RMC14). Primary end-point was to increase 2-
year Progression Free Survival (PES) from 50% of the standard R-dose-
dense arm to 65% in the RHDC+ASCT experimental arm. Inclusion cri-
teria were: age 18-65; untreated DLBCL; aa-IPI 2 or 3. Patients were
stratified according to aa-IPI and randomized at diagnosis to receive:
RC14x8 cycles; RMC14 x 6; RC14x4 or R-MC14x4+RHDC+ASCT.
From 2005 to 2010, 399 eligible patients were randomized: 199 to
RHDC+ASCT and 200 to R-dose-dense. Histology was centrally
reviewed. Clinical characteristics were: median age 49 (range 18-65);
stage III/IV 29/65%; aa-IPI score 2/3 74/26%. In the RHDC+ASCT
group, 151 patients (76 %) completed the treatment and 177 (88%) in the
R-dose-dense. Complete Remission (CR) was 76% in RHDC+ASCT vs
72% in R-dose-dense. Overall 26 patients (7 %) had a partial remission
and 64 (16%) did not respond. Treatment-related deaths occurred in 8
(4%) patients in RHDC+ASCT vs 5 (2.5%) in R-dose-dense. Grade III/IV
extrahematological toxicities were reported in 85 patients (43%) in
RHDC+ASCT vs 38 (19%) in R-dose-dense. With a median follow-up
of 49 months, 3-year PES for RHDC+ASCT vs R-dose-dense was 72%
(95%Cl:65-77) vs 62% (95%Cl:55-69), p.04) and 3-year OS was 79%
(95%ClI:73-84) both in RHDC+ASCT and R-dose-dense, p .96. No dif-
ference in 3-year PFS was observed between RC14 and RMC14. PES by
aa-IPI was reported in Figure 1. In a Cox-model including the four arms
and assuming RC14 as reference, the risk of relapse was significantly
reduced in both ASCT arms with a major effect in RC14+RHDC+ASCT
(HR=0.69). In conclusion, a short R-dose-dense chemotherapy followed
by RHDC+ASCT significantly reduced the risk of progression compared
to standard R-dose-dense therapy in young patients with high-risk DLB-
CL without adding significant toxicity. The dose intensification of
RCHOP (RC14 vs RMC14) has no impact on the outcome and increase
toxicity. The advantage of PES for R-HDC+ASCT arm does not translate
in an OS advantage.

aa-IPI2 intermediate-high risk:
295 patients

aa-IP13 high risk:
104 patients

™

B 76%(95% CI: 68-82) L‘Lt‘_‘_
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B ettt e 60%(95%Cl:45-71)
64% (95% CI: 56-71) R
e 57%(95% Cl 42°69)

p0.7097

Figure 1. 3-years PFS: R-HDC+ASCT vs R-dose-dense in aa-IPI sub-
groups aa-IPl 2 and aa-IPI 3
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SMO INHIBITOR SPECIFICALLY TARGETS THE HEDGEHOG PATHWAY AND REVERTS THE
DRUG-RESISTANCE OF LEUKEMIC STEM CELLS
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Abnormal Hedgehog signaling is associated with human malignancies.
Smo, a key player of that signaling, is the most suitable target to inhib-
it this pathway. To this aim several molecules, antagonists of Smo, have
been synthesized, and some of them have started the phase I in clinical
trials. Our hospital participated to one of these studies which investigat-
ed the oral administration of a new selective inhibitor of Smo (SMOi).
To evaluate ex vivo SMOi efficacy and to identify new potential clinical
biomarkers of responsiveness, we separated bone marrow CD34+ cells
from 5 acute myeloid leukemia (AML), 1 myelofibrosis (MF), 2 blastic
phases chronic myeloid leukemia (CML) patients treated with SMOi by
immunomagnetic separation, and we analysed their gene expression
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profile using Affimetrix HG-U133 Plus 2.0 platform. This analysis,
showed differential expression after 28 days start of therapy (p-value <
0.05) of 1,197 genes in CML patients and 589 genes in AML patients.
This differential expression is related to Hedgehog pathway with a p-
value = 0.003 in CML patients and with a p-value = 0.0002 in AML
patients, suggesting that SMOi targets specifically this pathway. Among
the genes differentially expressed we observed strong up-regulation of
Gas1 and Kif27 genes, which may work as biomarkers of responsiveness
of SMOi treatment in CML CD34+ cells whereas Hedgehog target genes
(such as Smo, Glil, Gli2, Gli3), Bcl2 and Abca2 were down-regulated,
in both AML and CML CD34+ cells. It has been reported that Bcl-2
expression could be correlated with cancer therapy resistance and that
Hedgehog signaling modulate ATP-binding (ABC) cassette transporters,
whose expression has been correlated with chemoresistance. To support
the ex vivo data we confirmed in vitro that SMOi specifically targets the
Hh Pathway by Real Time PCR and Western Blot. We treated K562 cell
line (Tirosin Kinase (TK)-resistant) with SMOi (10 M) in combination
with Nilotinib, Imatinib, and Bosutinib (TKIs) (1 M). We confirmed in
vitro that SMO1 treatment down-regulate ABC transporters, Abcg2 and
Abcbl genes, and in combination TKIs could revert the chemoresistance
mechanism in K562 TKIs-resistant cell line. The combination of SMOi
with TKIs or conventional chemotherapy could represent a valid new
therapeutic approach in these haematological malignancies. Work sup-
ported by European LeukemiaNet, FIRB 2008, AIRC, AIL, COFIN, Uni-
versity of Bologna and BolognAlIL.
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Aim of CASCADE is to standardize GMP-grade production and clinical
use of Mesenchymal Stromal Cells (MSC). Immunological Unit is aimed
at setting up and validating a standardized panel of functional assays to
fully characterize the immunomodulatory properties of MSC obtained
from bone marrow and adipose tissue through different GMP-grade
expansion protocols (platelet lysate- vs fetal calf serum). Immune cells
were isolated using indirect immunomagnetic depletion (purity >96%).
MSC were expanded in the same medium used for production and har-
vested at 70% confluence. Primed MSC (pMSC) were obtained after
48h-treatment with rh-IFN and rh-TNF . MSC or pMSC were cocul-
tured with T, B, NK cells for 4 or 6 days, and proliferation was evaluat-
ed by CFDA-SE dilution. T cells were stimulated with CD3 + CD28
antibodies; B cells were activated with CD40L, its enhancer, IL-2, CpG
2006, and anti-IgM/IgA/IgG; NK cells were activated with 100 U/ml
thIL-2. Cocultures were performed also with specific molecule
inhibitors: L-1IMT (IDO), snPP (HO-1), NS-398 (COX2), L-NMMA
(INOS) and anti- IFN antibody. For MSC immunogenicity assay, allo-
geneic T cell proliferation was evaluated at day 5 of culture; in addition,
NK cells were activated for 2 days with rh-IL2, and MSC and pMSC
were used as target cells. Inflammatory milieu significantly upregulated
MHC class I and II, CD54, CD106, CD40, CD274, CD112, CD155
expression, and downregulated NKG2D ligands and mesenchymal
markers (CD73, CD90, CD105). AT-derived MSC expressed less MHC
class II, CD200 and CD106 molecules than BM-MSC. MSC coculture
inhibited T and NK cell proliferation without inducing apoptosis, and
this effect was greater in presence of primed MSC. Only primed MSC
were capable of suppressing B cell proliferation. MSC inhibited apopto-
sis of resting T, B, and NK cells, while inflammatory priming increased
their pro-survival activity. Activation of IDO and HO-1 was the main
mechanism involved in MSC immune modulation. MSC never promot-
ed allogeneic T cell proliferation; by contrast, IL-2-activated NK cells
could efficiently recognize and kill allogenic unprimed MSC, while
primed MSC became insensitive to NK cells. Some differences were
observed depending on the origin and culture conditions of clinical-
grade MSC. All the experimental protocols to assess MSC inhibitory
effects on immune effector cells have been standardized and will be
applied for the release of GMP-grade MSC produced inside the CAS-
CADE Consortium.
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Background. Almost 60% cases of splenic marginal zone lymphoma
(SMZL) harbor molecular lesions affecting signalling pathways involved
in normal marginal zone (MZ) differentiation, including the NOTCH
pathway, the NF-kB pathway, the toll-like receptor (TLR) pathway and
the B-cell receptor (BCR) pathway. However, little is known regarding
these lesions in other indolent B-cell lymphoproliferative disorders mim-
icking SMZL. Methods. Candidate gene mutations (NOTCH2,
NOTCH1, BIRC3, TNFAIP3, TRAF3, IKBKB, MYD88, CD79A, CD79B,
CARD11) were investigated by Sanger sequencing in 60 indolent B-cell
lymphoproliferative disorders, including nodal marginal zone lymphoma
(NMZL=32), monoclonal B-cell lymphocytosis showing a MZL-like phe-
notype and bone marrow morphology consistent with MZL (MZL-like
MBL=17), and variant hairy cell leukemia (vHCL=11). In all cases, tumor
representation was >50% to allow the detection of clonal lesions. All cas-
es lacked the BRAF V60OE mutation as assessed by ARMS PCR. Results.
Overall, the genetics of NMZL and MZL-like MBL was consistent with
that of SMZL, suggesting the involvement of a common oncogenic path-
way in these disorders. Indeed, among NMZL, 56% (18/32) of cases
where characterized by mutually exclusive genetic lesions affecting MZ
differentiation genes, including NOTCH?2 stabilizing mutations in 25%
(8/32) of cases, TNFAIP3 disrupting mutations in 15% (5/32), MYD88
activating mutations in 12%, and NOTCH1, TRAF3 and BIRC3 muta-
tions in 3% (1/32) of cases each. Among MZL-like MBL, 41% (7/17) of
cases harbored mutually exclusive lesions of MZ genes, including
MYD88 mutations in 29% (5/17) of cases, NOTCH2 mutations in 18%
(3/17), and TNFAIP3 and CD79B mutations in 6% (1/17) of cases each.
On the contrary, all cases (n=11) of vHCL lacked mutations of NOTCH,
NEF-kB, TLR or BCR genes, suggesting that none of these signaling path-
ways plays a relevant role in this disease. Conclusions. These data sug-
gest that: i) SMZL, NMZL and MZL-like MBL share a similar genotype
and are all promoted by the same molecular deregulation of MZ differ-
entiation genes; and; ii) vHCL stands as a genetically different entity
among indolent B-cell tumors mimicking SMZL. These data might help
integrating the differential diagnosis of vHHCL versus mimicking lym-
phoproliferations.
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EFFICACY AND SAFETY OF THALIDOMIDE IN THE TREATMENT OF SEVERE RECURRENT
EPISTAXIS IN HEREDITARY HEMORRHAGIC TELANGIECTASIA
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Hereditary hemorrhagic telangiectasia (HHT) is an autosomal domi-
nant disease that leads to multiregional angiodysplasia. Recurrent severe
epistaxis is the most common presentation, frequently leading to severe
anemia. Multiple therapeutic approaches have been tried, but they are
largely palliative. Since angiogenesis has been implicated in the patho-
genesis of HHT, anti-angiogenic agents may be effective in its treatment.
The aims of our ongoing, phase II, prospective, non-randomized study
(ClinicalTrials.gov Identifier: NCT01485224) are to evaluate the effec-
tiveness of thalidomide (thal) in reducing epistaxis and to identify the
lowest effective dose in patients with HHT refractory to standard ther-

apy. HHT patients with at least one episode of overt bleeding/week
requiring at least one blood transfusion during the last three months and
refractory to mini-invasive surgical procedures are enrolled. Thal is
administered at a starting dose of 50 mg/day orally. In the event of no
response, thal dosage is increased by 50 mg/day every 4 weeks until
complete or partial response to a maximum dose of 200 mg/day. After
response achievement, patients are treated for 16 additional weeks.
Monthly follow-up is based on the epistaxis severity score and transfu-
sion need, with adverse events being reported. Eighteen patients, 11 M
and 7 F, aged 44-80 years (median 60), have been enrolled so far (medi-
an follow-up 36 weeks, range 2-72). Treatment was effective in all 17
evaluable patients. Nine cases responded within 4 weeks of starting the
drug: cessation of nose bleeding was observed in one case, and reduc-
tion in the severity of epistaxis in 8 cases. Eight patients achieved par-
tial response after 8 weeks of treatment. Thal significantly increased
hemoglobin levels (P=0.04), decreased the transfusion need and
improved the quality of life. Only nonserious, drug-related adverse
effects were observed, including constipation and drowsiness. Eleven
patients completed the treatment: with a median follow-up of 29 weeks,
range 4-52, after the end of therapy, 6 cases remained stable without the
loss of response, whereas 5 relapsed (median time to relapse 20 weeks).
No correlation was found between genetic or clinical features and time
to response or response duration. In conclusion, low-dose thal is safe and
very effective for the therapy of epistaxis in HHT patients who did not
benefit from other modalities of treatment, allowing for a rapid, often
durable clinical improvement.

BEST-011

LONG TERM SURVIVAL (>10 YEARS) IN NEWLY DIAGNOSED MULTIPLE MYELOMA (MM)
PATIENTS RECEIVING UP-FRONT AUTOLOGOUS STEM CELL TRANSPLANTATION: RESULTS
FROM TWO PROSPECTIVE CLINICAL TRIALS

Zamagni E,! Di Raimondo E? Patriarca E? Tosi P2 Pezzi A,! Cellini C,2
Tacchetti P! Ronconi S,? Volpe S, Pantani L,! Catalano L,? Fiacchini
M,! Angelucci E,? Masini L,> Gozzetti A,? Galieni P? Zannetti B,!
Narni E? Mancuso K,! Lazzaro A,? Brioli A,! Terragna C,! Califano C,?
Ledda A,% Testoni N,!Cavo M!

Seragnoli Institute of Hematology,Bologna University School of Medicine,
Bologna, Ttaly; *Bologna 1996 and Bologna 2002 Studies Italian Myeloma Net-
work, Ttaly

Survival of patients with MM has been extended with the introduc-
tion of autologous stem cell transplantation (ASCT) and more recently
of highly effective novel agents. However, it is still the matter of debate
whether a proportion of patients treated with ASCT can enjoy a long
term survival, while sustaining prolonged high quality response. To iden-
tify the variables which were related to long-term survival, we per-
formed a post-hoc analysis of two large prospective clinical trials of
ASCT in newly diagnosed MM patients, the first one comparing single
versus double ASCT (321 patients) and the second one incorporating
thalidomide-dexamethasone (TD) into double ASCT (357 patients).
Details of the studies were previously reported (Cavo M et al, JCO 2007
and JCO 2009). After a median follow-up of 61 months in the first study,
CR was sustained for more than 5 and 10 years in 24% and 12% of the
patients, respectively. On multivariate analysis, CR was the most impor-
tant variable significantly extending PFS and OS; random assignment to
double ASCT was an additional variable extending PFS After a median
follow-up of 84 months in the second study, CR was sustained for more
than 5 and 8 years in 42% and 9% of the patients, respectively. On mul-
tivariate analysis, achievement of CR, absence of t(4;14)xdel(17p) and
baseline high levels of hemoglobin were independent variables predict-
ing for longer PFS and OS. Overall, 23% and 20% of patients in the first
and second study were alive over 10 or 8 years, respectively. Long-term
survivors showed a significantly prolonged CR duration(P<0.001)., PES
(P=0.0000) and post-relapse OS (p<0.0001) in both the studies, as respect
to the remaining patients. Sustaining a durable response for more than
42 months was favourably affecting survival after relapse on multivari-
ate analysis. In a logistic regression analysis, independent factors predict-
ing for long-term survival in both the trials appeared to be attainment of
CR, sustaining the response for more than 42 months and application of
double ASCT. In conclusion, approximately 20-25% of the patients
undergoing up-front ASCT can achieve long term survival, with 33% of
them remaining relapse free. Attainment of CR, sustaining a durable
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response and application of double ASCT were the leading independ-
ent variables predicting for long-term OS. Prolonged survival after
relapse was a contributing factor as well and was influenced by the sus-
tenance of a durable response.

BEST-012

LOW-DOSE LENALIDOMIDE PLUS LOW DOSE CYTARABINE INDUCE COMPLETE REMIS-
SION THAT CAN BE PREDICTED BY GENETIC PROFILING IN VERY ELDERLY ACUTE
MYELOID LEUKEMIA PATIENTS

Visani G,! Ferrara E2 Di Raimondo E? Loscocco E! Piccaluga PP# Fulig-
ni B4 Gazzola A,* Rossi M,* Laginestra A,* Caraci MR 2 Izzo T,? Ric-
cardi C,2 Barulli S;! Guiducci B,! Picardi B! Ricciardi T,! Sparaventi G,!
Rocchi M, Isidori Al

"Hematology and Hematopoietic Stem Cell Transplant Center, AORNIN,
Pesaro, Italy; *Hematology, Cardarelli Hospital, Napoli, Italy; 3Hematology,
Catania University, Catania, Italy “Hematopathology Section, Department of
Expetimental, Diagnostic, and Specialty Medicine, S. Orsola-Malpighi Hospi-
tal, Bologna University >Insitute of Biomathematics, Urbino University, Urbino,
Italy

We designed a prospective phase II study to assess the efficacy of the
concomitant administration of low-dose lenalidomide and low-dose
cytarabine in 40 very elderly patients (median age 76 years) with acute
myeloid leukemia (AML). Median white blood cell count at diagnosis
was 3.2x10%/L (range: 0,7-46,8x10%/L). 19/40 patients had an intermedi-
ate karyotype, 17/40 an unfavorable karyotype and 4/40 were not evalu-
able. Seventeen patients had a de novo AML, whereas 23 patients had
a secondary AML. Patients received low-dose lenalidomide (10 mg/day
orally, days 1-21) and low-dose cytarabine (20mg twice day subcuta-
neously, days 1-15) every 6 weeks, up to 6 cycles. To identify possible
biomarkers associated to sensitivity/resistance, global gene and miRNA
expression profiling (Affymetrix Transciptome 2.0) was performed on
purified AML cells obtained from 15 patients. Induction-period mortal-
ity was 20%, with 8 deaths occurring during cycle 1. Overall CR rate
was 38% among evaluable patients. The CR rate was significantly high-
er in patients presenting with bone marrow blasts <30% (p=0.04). Six
out of 12 responding patients are still in CR after a median follow-up of
20 months (range: 6-33). Statistical analysis showed that responding
patients had a longer median overall survival than non-responders (491
vs 64 days, P<0.0001). Interestingly, cytogenetic risk was not predictive
of CR. Conversely, by studying the global miRNA and gene expression
profile we identify a molecular signature, including 114 genes and 18
miRNA associated with the clinical response (CR vs no CR). Of note,
based on the expression of 5 genes belonging to relevant functional cat-
egories such as angiogenesis, cell cycle regulation and immune response,
we developed an algorithm to predict treatment response that was suc-
cessfully validated in 15/15 (100%) tested cases.The combination of
low-dose lenalidomide and low-dose cytarabine induce a high rate of
complete remission that can be predicted by genetic profiling in a sub-
set of very elderly AML patients with extremely poor-prognosis, not
suitable for intensive chemotherapy. The study was registered at EMA
with the EUDRACT no 2008-006790-33. Acknowledgements: Celgene
is gratefully acknowledged for providing Lenalidomide for the patients.
The study was supported in part by AIL Pesaro Onlus.
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CD44V6-TARGETED T CELLS MEDIATE POTENT ANTITUMOR EFFECTS AGAINST ACUTE
MYELOID LEUKEMIA AND MULTIPLE MYELOMA

Casucci M,! Nicolis di Robilant B,!6 Falcone L,! Camisa B,2 Genovese
P8 Gentner B,% Saudemont A,* Bernardi M,> Marcatti M,? Bordignon
C,57 Savoldo B,8 Ciceri E° Naldini L,%6 Dotti G,8 Bonini C,2 Bondanza
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Regenerative Medicine, Stem Cells and Gene Therapy; 3Gene Transfer Tech-
nologies Unit, San Raffaele Telethon Institute for Gene Therapy, San Raffaele
Hospital Scientific Institute, Milan, Italy; “Immunotherapy Group, Anthony
Nolan Research Institute, London, UK; *Hematology and Bone Marrow Trans-
plantation Unit, Department of Oncohematology; ®Vita-Salute San Raffacle
University; "MolMed Spa, San Raffaele Hospital Scientific Institute; $Center for
Advanced Cell and Gene Therapy, Baylor College of Medicine, Houston TX,
USA

Introduction. The recent and extraordinaire clinical successes of T cells
redirected with chimeric antigen receptors (CARs) indicate this strategy
as the new frontier for the immunotherapy of hematological malignan-
cies. A widespread application of the strategy is however limited by the
current lack of CARs for diseases different from B-cell tumors. The vari-
ant isoform 6 of CD44 (CD44v0) is expressed on acute myeloid leukemia
(AML) and multiple myeloma (MM) cells, but not on hematopoietic
stem cells (HSC). The possible involvement of CD44v6 in chemoresis-
tance and relapse makes it an attractive target for disease eradication
Aim. To develop a CAR strategy for safely eradicating AML and MM
through the elimination of chemoresistant cells Results. We recently
found that CD44v6 is crucially involved in stroma-induced chemoresis-
tance and i vivo tumorigenicity in both AML and MM. We therefore
constructed a novel CAR specific for CD44v6 including the CD28
endodomain (CDD4v6 CAR). To provide a safety switch in case of tox-
icity, the CD44v6 CAR was cloned in a LV carrying a bi-directional pro-
moter for its co-expression with the HSV-tk suicide gene. After LV trans-
duction, T cells were highly cytotoxic against autologous primary AML
and MM cells, and could be ablated with the prodrug ganciclovir. In the
presence of chemoresistance-inducing stroma, CD44v6-targeted T cells
completely cleared tumor cells. Once infused in NSG mice, CD44v6-
targeted T cells persisted long term and eradicated AML (THP1 cells and
autologous primary cells) and MM xenografts (IMM1.S cells). Interesting-
ly, the eradicating effect was dependent on both the CD28 endodomain
and on CD28 costimulation used for transduction (beads). As expected,
CD44v6-targeted T cells were not cytotoxic to HSC, however they rec-
ognized mature monocytes, suggesting the need of a suicide gene for
controlling late toxicities. Since the rapidity suicide-gene activation is
critical to ensure the safety of potent effectors such as CAR-redirected
T cells, we explored the novel inducible form of caspase 9 (iCasp9) as
an alternative to HSV-tk and crucially demonstrated a much faster kinet-
ics (hrs vs days). Conclusions. CD44v6-redirected T cells have the poten-
tial to selectively eliminate AML and MM cells that resist chemothera-
py. Once the eradicating effect is achieved, CD44v6-targeted could be
ablated through suicide-gene activation not to interfere with full
hematopoietic reconstitution.
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NEWLY IDENTIFIED SMALL MOLECULES TARGETING THE N-TERMINAL PORTION OF
NUCLEOPHOSMIN (NPM1) INDUCE APOPTOSIS, CELL CYCLE ARREST AND ABERRANT
MITOSIS IN AML CELLS HARBOURING NPM1 MUTATION

Gionfriddo I,! Mezzasoma E! Giacché N2 Strozzini E! Pettirossi V,?
Milano E! Pellicciari R,% 3 Falini B,! Martelli MP?

'Ematologia e Immunologia Clinica, University of Perugia, Petugia, Italy; *TES
Pharma s.r.l., Perugia ; 3Chimica e tecnologie farmaceutiche, University of Peru-
gia, Perugia, Italy

Treatment of AML is still challenging since current protocols cure only
30% of patients. Developing new drugs to target the product of tumor
genetic lesions is an attractive therapeutic alternative expected to
improve outcome. NPM1-mutated AML is a good candidate for such
approach, since NPM1 mutation is an initiating genetic event that is con-
sistently stable at relapse. NPM1 is a predominantly nucleolar protein
with nuclear-cytoplasmic shuttling activity and multiple functions
including ribosomagenesis, control of centrosome duplication, stability
of tumor suppressors. NPM1 exerts most of its functions and builds the
nucleolus as oligomer and for this purpose the N-terminal portion of the
protein is critical. Starting from the crystal structure of the NPM1
oligomer, we have recently applied innovative computational model-
ling and analyses in order to dissect the mechanisms of oligomerization
and identify and develop new small molecules able to interfere with it.
Following these analyses, we indeed selected a series of candidate small
molecules and tested these compounds in vitro. Interestingly, some of
them showed relevant biological activities against human AML cells. In
particular, with doses ranging from 0.2 to 5 pM (according to the com-
pound), they were able to induce significant apoptosis in different AML
cell lines. However, when lower doses of the compounds were tested,
apoptosis appeared higher in OCI-AML3 and IMS-M2 (harbouring
NPM1 mutation) than in U937 and OCI-AML2 cells (not harbouring
NPM1 mutation and used as control), (Fig 1a).
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Apoptosis was associated with p53 upregulation, caspases activation,
G2-M cell cycle arrest. Moreover, aberrant mitosis with multipolar spin-
dles were observed as early as at 4-8 hrs upon treatment, suggesting
interference by these compounds with NPM1 control of mitotic spindle
formation (Fig 1b). Interestingly, treatment induced early phosphoryla-
tion of NPM1 in multiple sites known to be involved in the regulation
of NPM1 function in centrosome duplication control (Fig 1c). All these
findings are in accordance with a functional inhibition of NPM1 being
observed also in the NPM1 knock-out mouse model and indicate that
NPMI1 is druggable. Tuning the dose of compounds targeting NPM1
could allow obtaining a more selective effect on AML cells with NPM1
mutation which, because of both the haploinsufficiency and the cyto-
plasmic delocalization of NPM1, are already defective in at least some
NPM1 normal functions.
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FLT3-ITD+ ACUTE PROMYELOCYTIC LEUKEMIA (APL) PATIENTS SHOW A LONG-TERM
UNFAVORABLE OUTCOME

Breccia M,! Loglisci G,! Loglisci MG,! Diverio D,! Ricci R,! Latagliata
R,! Foa R,! Lo Coco F?
'Department of Cellular Biotechnologies and Hematology, Sapienza Universi-

1y, Rome; Department of Biopathology, University Tor Vergata, and Laborato-
ty of Neuro-Oncohematology, Santa Lucia Foundation, Rome, Italy

Although previous studies in APL have revealed that the FIT3-ITD
mutation is associated with an elevated presenting WBC count,
hypogranular variant (M3v) morphology and the short (bcr3) isoform of
PML-RARA, the prognostic significance of FIT3 mutations in APL has
not been firmly established. We report an update of these patients with
a median follow-up of 9 years in which we observed that the presence
at baseline of the FIT3-ITD mutation confers a very poor overall survival
(OS). One hundred and forty-seven patients with newly diagnosed APL
were observed and treated with the AIDA (73 patients) and AIDA2000
protocols (74 patients) at the Sapienza University of Rome during the
period April 1993-October 2010. Diagnosis was initially established
morphologically and subsequently confirmed in all cases by RT-PCR.
The following clinical characteristics at diagnosis were analyzed accord-
ing to the FIT3 status: age, sex, FAB classification, peripheral WBC and
platelet count, hemoglobin, karyotype, PML/RAR isoform and relapse
risk. For statistical analysis, the Wilcoxon-Mann-Whitney test was used
to compare non-parametric series and the Fisher’s exact test to compare
categories. OS was estimated using the Kaplan-Meier method, where-
as relapse-free considered as events relapse and death in CR. Thirty-
three patients were identified as FIT3+, 19 were males (57 %) and 14
were females; 27 % had a variant type according to the FAB classifica-
tion and 36% were classified as high-risk. Twenty-one FIT3+ patients
(63%) presented the bcr3 transcript compared to 37/114 (32%) FIT3-
patients (p=0.002). Eight FIT3+ patients (24 %) experienced a differenti-
ation syndrome compared to 14 (12%) in the negative cohort (p=0.02).
After a median follow-up of 9 years (range 5-19), we could document a
significant worse long-term outcome for FIT3+ patients: OS was 96%
in the FIT3- cohort compared to 39% in the FIT3+ cohort (p=0.0001),
relapse-free survival (RES) 90% in FIT3- patients vs 30% in the FIT3+
ones (p=0.017) and disease-free survival (DFS) 64% vs 21% (p=0.001).
While this study confirms that there is no difference in response to
induction with the AIDA schedule in FIT3+ APL patients, the longest fol-
low-up so fare reported has allowed to demonstrate the significantly
worse long-term outcome for this subset of APL, in terms of OS, RES and
DFS. Further studies aimed at investigating whether other clonal muta-
tions may play a role in this unfavorable subset of patients are needed.
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IDENTIFICATION OF HUMAN ACUTE MYELOID LEUKEMIA CELL LINES CARRYING DIS-

RUPTIVE BCOR MUTATIONS AS IN VITRO MODEL TO STUDY THE FUNCTIONAL ROLE OF
BCOR IN LEUKEMOGENESIS
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Background. We recently identified, by whole-exome sequencing,
somatic disruptive mutations of the X- linked transcriptional repressor
BCOR (BCL6 co-repressor) as a frequently recurring event (17 %) in the
least genetically characterized subset of acute myeloid leukemias (AML),
i.e. those carrying a normal karyotype and no mutations in typical AML
oncogenes/tumor-suppressor genes (NPM1, FLT3, CEBPA, MLL, IDH1).
The disruptive pattern of BCOR mutations (non-sense, frame-shifting or
conserved splice-site mutations across the whole coding sequence),
together with the decreased BCOR mRNA levels associated to them
(suggestive of non-sense mediated mRNA decay) and to the absent or
weak expression of truncated BCOR proteins, points to a previously
unrecognized tumor-suppressive role of BCOR in AML pathogenesis.
AIM. To identify AML cell lines carrying disruptive BCOR mutations as
in vitro tools for dissecting the presently uncharacterized functional role
of BCOR in leukemogenesis. Methods. We subjected genomic DNA of
a broad panel of 77 AML cell lines to PCR and Sanger sequencing for all
BCOR coding exons. BCOR gene expression was evaluated at the
mRNA and protein level by RT-qPCR and Western blotting, respective-
ly. Results. We report for the first time BCOR disruptive mutations in 5
AML cell lines (20%), including 5 non-sense mutation and 1 frame-shift-
ing insertion, scattered throughout the coding sequence. These muta-
tions all predict to introduce premature stop codons, and (with the
exception of one non-sense mutation in the last coding exon) to poten-
tially trigger non-sense mediated mRNA decay. Indeed, in comparison
to 3 BCOR~unmutated cell lines, BCOR mRNA was found to be down-
regulated (from 4.1 to 1.7 fold) in 4 of the 5 cell lines with disruptive
BCOR mutations. Furthermore, BCOR full length protein was clearly
expressed in the 3 BCOR-unmutated cell lines but not in any of the 5
cell lines carrying BCOR disruptive mutations, which on the contrary
displayed shorter bands of variable intensity and of a molecular weight
compatible with the truncated protein encoded by the respective muta-
tion. Conclusions. We have identified 5 human AML cell lines that har-
bor disruptive BCOR mutations with genetic features and gene expres-
sion consequences similar to those found in AML patients, and that
therefore represent ideal in vitro models where to study BCOR function
in leukemogenesis.
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A TRIB2-RELATED GENE SIGNATURE IS ASSOCIATED WITH ADULT MINIMALLY
DIFFERENTIATED ACUTE MYELOID LEUKEMIA

Minervini CF, Minervini A, Buttiglione V, Casieri B, Impera L, Anelli L,
Zagaria A, Coccaro N, Tota G, Pastore D, Delia M, Cellamare A, Spec-
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anti di Organi (D.E.T.O.) — Universita degli studi di Bari “A. Moro”, Bari, Italy

In humans, TRIB2 has been found up-regulated in T cell acute lym-
phoblastic leukemia (T-ALL) and acute myeloid leukemia (AML) with
mixed myeloid/lymphoid phenotype, associated with activating muta-
tions of NOTCH1 gene of which TRIB2 is a direct target. We speculat-
ed that TRIB2 could participate in AML pathogenesis in the hematopoi-
etic stem cells during early stages of differentiation. TRIB2 gene expres-
sion was measured by qRT-PCR on total RNA extracted from bone mar-
row aspirate of de novo AML patients. Bone marrow aspirates from 35
adult de novo AML patients were analyzed: 15 AML-MO, 13 AML-M2,
5 AML-M3, and 3 AML-M5b Four healthy samples were used as refer-
ence. Expression profiles were generated from CEL files (data file creat-
ed by Affymetrix DNA microarray image analysis software) downloaded
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from GEO database. Selected datasets were GSE12662, GSE17061,
GSE14834 and GSE18239. All analysis were performed using dChip soft-
ware starting from CEL files. All CEL files were normalized and “Mod-
el-based expression” was performed. The qRT-PCR analysis for TRIB2
showed a significant overexpression of the TRIB2 gene in the AML-MO
group as compared to the references data (p=0.002). The AML-M2, AML-
M3, and AML-M5 FAB subgroups did not show any consistent differ-
ences from the reference. NOTCHI activating mutations were investigat-
ed by direct sequencing of its HD and PEST domain (exons 26, 27, 34).
Data from analysis did not revealed any mutation in our samples suggest-
ing that TRIB2 overexpression was independent from NOTCHI mis-
activation. The comparative analysis between AML and ALL on available
microarray data from GEO database was performed and because of the
great heterogeneity of the TRIB2 expression we grouped samples using
the descriptive statistics on all values for “High” and “Low” expression of
TRIB2. The comparison between “High” and “Low” TRIB2 expression
detected 523 genes differentially expressed. Than clustering software
returned some overlapping clusters as “High” TRIB2 expressing samples
(p=0.007), T-ALL (p=0.008), B-ALL (p=0.004) and AML-MO samples
(p=0.008). Trough TRIB2 expression analysis we have found that TRIB2
is over-expressed in AML-MO compared to the other AML subtypes inde-
pendently of NOTCH1 mutational status. Microarray data analysis com-
paring samples on the base of the TRIB2 expression led to the selection
of a TRIB2-related gene signature which for the first time, molecularly,
highlights the similarities between AML-MO subtype and ALL.
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CHARACTERIZATION OF HEMATOPOIETIC STEM AND PROGENITOR CELL ADHESION TO
SURROGATE MICROENVIRONMENTS

Giai'V, Scharenberg C, Wallin R, Salomons E Bergmann O, Conte S,
Boccadoro M, Ferrero D, Hellstrom-Lindberg E

Divisione Universitatia di Ematologia, San Giovanni Battista, Torino, Italy; Lab-
oratory of Hematology and Regenerative Medicine, Karolinska Institutet, Stock-
holm, Sweden

Hematopoietic stem and progenitor cells (HSPCs) reside in particular
and specialized microenvironments, called stem cell niches. Interaction
of HSPC with its niche is fundamental for cell proliferation, differentia-
tion and quiescence. An alteration of these mechanisms plays a key role
in numerous hematological malignancies, as acute myeloid leukemia
(AML) and myelodysplastic syndromes (MDS). Our goal was to study
and characterize the HSPC adhesion to bone marrow extracellular matrix
proteins. Afterwards, we intended to distinguish between the different
subsets of stem and progenitor cells and describe their ability to attach
to the substrates. Using an high-throughput microscope, we established
anovel and robust adhesion assay, functional even when just a low num-
ber of cells is available. With multicolor flowcytometry (FACS), we inves-
tigated the different subpopulations of normal CD34+ cells and charac-
terized their adhesion preferences and affinity to the different substrates.
Over 80% of plated CD34+ cells adhere to fibronectin, about 70% to
VCAM-1 and in a reduced number to laminin, osteopontin or collagen-
1 (11%-19%). Inhibiting alpha-4 integrin, but not alpha-5, the quote of
adherent cells could be effectively reduced. With FACS, we noticed that
megakaryocyte-erythroid progenitors (MEPs) were the most adherent
population to each substrate (about 3 fold increase), followed by com-
mon myeloid progenitors (CMPs) and hematopoietic stem cells (HSCs).
Granulocyte-macrophage progenitors (GMPs) resulted to stick less to all
the studied matrix proteins. Then, in the adherent fraction, the expres-
sion levels of CD34 were increased compared to the non adherent frac-
tion and the contrary was shown for CD45RA, suggesting that the dif-
ferentiation grade could influence the adhesion properties. Next, we
showed that CXCR4, a key chemokyne receptor involved in HSPCs’
homing and differentiation, and CD44, a glycoprotein required for
migration, cells interactions and adhesion, are expressed specially by
GMPs. The HSCs, compared to the other subpopulations, showed high-
er levels of alpha-2 integrin; MEPs express more alpha-4 integrin. Here-
in, a serious heterogeneity in the adhesion processes between the sub-
sets of CD34+ cells is shown: GMPs adhere less than other subpopula-
tions, but express more CXCR4. These data, if confirmed in analogous
studies with AML cells, could provide new sensitive tools for targeted
therapies.
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EFFICACY AND SAFETY OF THREE SUBCUTANEOUS BORTEZOMIB COMBINATIONS IN

ELDERLY, NEWLY DIAGNOSED MULTIPLE MYELOMA PATIENTS: INITIAL RESULTS FROM A
PHASE Il COMMUNITY-BASED STUDY
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Bortezomib-Melphalan-Prednisone (VMP) is the standard treatment
for newly diagnosed elderly multiple myeloma (MM) patients. Weekly
and subcutaneous bortezomib administration was associated with a sig-
nificant reduction in adverse events (AEs), such as peripheral neuropa-
thy, without affecting efficacy. Frail elderly patients are more suscepti-
ble to AEs, thus suggesting the need for an adapted-dose strategy. To
assess the safety and the efficacy of 3 reduced-dose intensity subcuta-
neous (sc) bortezomib-based treatments in elderly, frail, newly diag-
nosed MM patients unsuitable for protocol with standard inclusion cri-
teria. Induction treatment included nine 28-day cycles of bortezomib
1.3 mg/m? sc days 1, 8, 15, 22, oral prednisone 50 mg every other day
(VP) or VP plus oral ciclophosphamide 50 mg every other day (VCP) or
oral melphalan 2 mg every other day (VMP), followed by maintenance
with sc bortezomib every 2 weeks until progression. Primary endpoint
was overall response rate (ORR); secondary endpoints were safety, pro-
gression free survival (PES), and overall survival (OS). Overall, 152
patients were enrolled in the study, including 51 patients in the VE, 51
in the VCP and 50 in the VMP group. Median age was 78 years. Patients
were defined as frail (60%) or unfit (24%) or fit (16%) according to age,
Charlson comorbidity index, Activity of Daily Living score (ADL) and
Instrumental Activity of Daily Living score IADL). All three induction
regimens exhibited substantial activity, with an ORR of 60% in the VP,
60% in the VCE, and 70% in the VMP group (p=0.67). After a median
follow-up of 10 months no significant difference in PFS and OS was
observed between the 3 groups: 1-year PFS was 72% (VP), 78% (VCP),
67 % (VMP), p=0.74 and 1-year OS was 84% (VP), 93 % (VCP), 87 %
(VMP), p=0.48. In frail and untfit patients all 3 induction regimens showed
comparable outcomes. Hematologic grade >3 AEs occurred in less than
10% pts in all groups. Non-hematologic grade >3 AEs were comparable
in the 3 groups and were mainly infective (12%), cardiovascular (8%),
and neurologic (7 %), including 5% of peripheral neuropathy. Discontin-
uation rate due to AEs was 14% in the VP, 16% in the VCP and 22% in
the VMP group (p=0.30, VP vs VMP). In elderly, frail, newly diagnosed
MM patients, the doublet VP showed similar activity compared with 3-
drug combinations. Longer follow-up is needed to assess long-term out-
comes.
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BENDAMUSTINE, BORTEZOMIB AND DEXAMETHASONE (BVD) EXERT A SUBSTANTIAL

ACTIVITY WITH A MANAGEABLE TOXICITY IN PATIENTS WITH RELAPSED-REFRACTORY
MULTIPLE MYELOMA
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Bendamustine, a bi-functional alkylating agent with a purine-like ben-
zimidazole ring, has been shown activity in patients with Multiple
Myeloma (MM), particularly when combined with other agents. Based
on in vitro data showing that bortezomib enhances the sensitivity of
MM cells to bendamustine, we evaluated the efficacy and toxicity of the
combination bendamustine (70 mg/m? days 1, 8), bortezomib (1.3 mg/
m? days 1, 4, 8, 11) and dexamethasone (20 mg days 1-2, 4-5, 8-9, 11-
12) (BVD) administered every 28 days for 6 cycles and then every 56
days for further 6 cycles. Patients with relapsed/refractory MM and
measurable disease were enrolled in this multicenter, phase II study pro-
vided they had no more than 4 prior lines of therapy and were not refrac-
tory to bortezomib. Response rate, according to IMWG criteria, was
the primary end-point. From March 2011 to June 2012, 75 patients were
included. Median age was 68 years (range 41-85), 26.5% had ISS stage
8, 20% IgA myeloma, 20% adverse cytogenetics and 9% renal failure.
Median lines of prior therapies were 2 (1-4), 57% of patients had
received thalidomide, 54.5% lenalidomide and 46.5% bortezomib.
Moreover, 69% had been treated with alkylators and 44% had been
undergone autologous stem cell transplant. After 4 cycles of BVD a
response = PR was documented in 71.5% of evaluable patients (n=70)
(CR: 16%, VGPR: 18.5%, PR:37 %) while 20% achieved SD and 8.5%
had PD. Median time to response was 1.2 months (range 0.9-1.4). After
a median follow-up of 12 months, median TTP and PES were 16.5 and
15.5 months, respectively. OS was 78% at one-year. Grade 3-4 adverse
events occurred in 55% of patients leading to therapy reduction in 20%
and to protocol discontinuation in 10.5% of patients. The most frequent
severe adverse events were thrombocytopenia (30.5%), neutropenia
(18.5%), infections (12 %), peripheral neuropathy (8 %) and cardiac tox-
icity (3.5%). Compared with younger, patients aged > 70 years had a sig-
nificantly higher incidence of grade 3-4 thrombocytopenia (22% vs 37 %;
p=0.042) and severe infections (7 vs 19%; p=0.047) and consequently a
higher rate of therapy reduction (9% vs 34.5%; p=0.007) and therapy dis-
continuation (7% vs 15.5%; p=0.043). Moreover, 4/5 early deaths
occurred in patients aged more than 70 years. BVD combination is a fea-
sible and effective regimen in relapsed-refractory MM patients. Howev-
er, adapted therapy and adequate antibiotic prophylaxis are warranted
in older patient.

€009

HIGH COPY NUMBER ALTERATION (CNA) LEVEL AND THE DEREGULATED EXPRESSION
OF GENES INVOLVED IN CELL CYCLE REGULATION BOTH CHARACTERIZE NEWLY DIAG-
NOSED MULTIPLE MYELOMA (MM) PATIENTS CARRYING AMPLIFIED MDM4 AND/OR
DELETED TP53
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The p53 pathway silencing might pass through changes in the expres-
sion level or activation of p53 itself, regulated by several specific
inhibitors and/or activators. In MM, TP53 del on chr 17p13 represents
one of the genomic aberration most significantly associated to poor out-
come. One of the most potent inhibitor of p53 is MDM4, which is crit-
ical for control of p53 activity and is often amplified in several types of
tumors, as well as in MM. Aim of the study was to investigate the fre-
quency and the prognostic role of TP53 del and/or MDM4 amp in new-
ly diagnosed MM pts treated with bortezomib-thalidomide-dexametha-
sone (VID) as induction therapy before, and as consolidation after the
double ASCT. The rationale relied upon the hypothesis that both of
these chromosomal aberrations might contribute to impaired p53 func-
tion. Eighty-nine pts were analyzed at diagnosis by unpaired analysis of
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copy number alterations (CNA) (Affymetrix 6.0 SNP array), gene expres-
sion profile (GEP) (Affymetrix U133 Plus2.0 array) and Real-time PCR.
The CNA analysis showed a 482 Kb minimal deleted region on
chr17p13, including TP53, in 19/89 pts (10%) and a 1.1 Mb minimal
amplified region on chr1g32.1 including MDM4 in 27/89 pts (30,3%).
Pts were stratified into two subgroups according to the presence or
absence of amp MDM4 and/or del TP53 (group A, 34 pts, or 38%; group
B, 55 pts, or 62%). Baseline clinical characteristics were homogeneous,
whereas groups A and B were clearly imbalanced with respect to the
genomic background (165 vs 103 CNAs, p = 0.03). An overall deregula-
tion of pathways related to cell cycle, DNA damage repair, cell adhesion
and cytoskeleton remodeling was shown by GEP (627 differentially
expressed probes-set, FDR<0.05). The rate of complete and/or near com-
plete response after VID induction therapy was 38% in group A and
20% in group B; the presence of TP53 del and/or MDM4 amp correlat-
ed with shortened median TTP (40.13m vs nr, p=0.0015) and OS (66.1m
vs nr, p=0.0006). The poorer impact was retained also in the presence of
MDM4 amp without TP53 del (TTP: 41m vs nr, p=0.01). In conclusion,
a high number of CNAs and the deregulation of genes involved in cell
cycle control was shown in pts carrying amp MDM4 and/or del TP33.
This might account for the worse outcome of this group of pts and sug-
gest that the p53 pathway involvement in MM might be wider than
expected, possibly due to the activation negative regulators of p53. Sup-
ported by Ateneo RFO grants (M.C.) BolognAlIL.
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We updated the first prospective study of initial treatment in primary
plasma cell leukemia (PPCL), based on a combination of lenalidomide
(25 mg/d for 21 days) and weekly oral dexamethasone (40 mg) for each
28-day cycle (Ld). The primary end-point was response rate after 4
cycles; secondary end-points were PES, OS, safety, feasibility/efficacy of
autologous stem cell transplantation (SCT) after Ld and molecular stud-
ies. Twenty-three newly diagnosed PPCL were enrolled and a total of
95 induction cycles were given (median 4, range 1-8). Treatment discon-
tinuation was needed in 4 patients (pts) because of severe non-hemato-
logical adverse events. On ITT analysis, ORR was 74 %, with 39% of
pts achieving at least very good partial response (VGPR). Of the 15 pts
who received the 4 planned Ld cycles (per-protocol analysis, 65.2% of
ITT population), 14 responded (ORR 93.3%; VGPR or better: 59.9%).
Maintenance therapy with lenalidomide alone (10 mg/d), planned for pts
not eligible for SCT, was given after 8 LD cycles in 5 responders (29
cycles: median 7, range 1-12). Twelve out of 15 eligible pts (80%)
received SCT (9 responding after 4 Ld, 3 after salvage therapy). No
patient failed to collect peripheral blood stem cells. After a median fol-
low-up of 34 months, PFS and OS were respectively 14 and 28 months
(Figure). PES was 27 months in transplanted pts vs 2 months in those not
receiving SCT frontline. In the same populations, OS was not reached
vs 12 months, respectively. At multivariate analysis, SCT and response
to Ld affected PES, while OS was influenced only by SCT. Genomic
abnormalities were identified in all cases tested by FISH (23) and high
resolution mapping array (17), with prevalence of t(11;14) (40%) and
t(14;16) (31%), and numerical alterations at 1p (38%), 1q (48%), 6q
(29%), 8p (42%), 13q (74%), 14q (71%), 16q (53%), and 17p (35%). We
also identified a biallelic deletion in 8p21.2 encompassing the PPP2R2A
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gene, as well as TP53 (4/17) and BRAF (1/15) mutations. Finally, specif-
ic miRNA and gene expression signatures were found significantly asso-
ciated with response and survival. In conclusion, Ld is a feasible first
line regimen in PPCL, able to induce a high response rate and to improve
PES and OS in patients receiving consolidation with SCT. The extended
genomic characterization of this prospective series revealed molecular
lesions that could contribute to define the prognosis of single patients
and to identify new potential therapeutic targets.
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PHASE 11 STUDY OF EFFICACY AND SAFETY OF THE COMBINATION CARFILZOMIB,
CYCLOPHOSPHAMIDE AND DEXAMETHASONE (CCD) IN NEWLY DIAGNOSED MULTIPLE
MYELOMA (MM) PATIENTS: PRELIMINARY RESULTS
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Background. The three-drug regimens VMP and MPT are now consid-
ered the standards of care for newly diagnosed elderly MM patients,
reporting 41% of at least very good partial response rate (=VGPR), but
with a discontinuation rate due to adverse events (AEs) of 35%. Carfil-
zomib is a novel, highly selective proteasome inhibitor that was tested
alone and in combination with other drugs first in relapsed/refractory
MM patients; it is now being evaluated in newly diagnosed elderly (=65
years) MM patients. Aims. In this study, efficacy and safety of the com-
bination carfilzomib-cyclophosphamide-dexamethasone (CCd) in new-
ly diagnosed elderly MM patients were evaluated. Methods Patients
received oral cyclophosphamide (300 mg/m? on days 1,8,15), oral dex-
amethasone (40 mg on days 1,8,15,22) and iv carfilzomib (20 mg/m?
infused over approximately 10 minutes on days 1,2, and 36 mg/m? over
a 30 minutes period on days 8,9,15,16; cycle 1; 36 mg/m? on days
1,2,8,9,15,16; cycles 2-9) for 9 28-day cycles, followed by maintenance
with iv carfilzomib (36 mg/m? on days 1,2,15,16) every 28 days until dis-
ease progression or toxicity. Results. Fifty-eight patients were enrolled:
median age was 71 years, 40% had ISS stage Il and 35% had unfavor-
able cytogenetics by FISH profile (4;14) or t(14;16) or dell7p]. After a
median follow-up of 8 months, 93% of patients achieved at least a par-
tial response (=PR), 68% =VGPR, 46% at least a complete response
(=CR/near-CR), including 12% stringent-CR. After 9 cycles of therapy,
response rates improved to 100% =PR, 77% =VGPR, 53% =CR/nCR,
including 23% stringent-CR. The 1-year progression free survival (PES)
was 85% and the 1-year overall survival (OS) was 86%. Grade 3-4 hema-
tologic AEs included neutropenia (15%) and thrombocytopenia (5%).
Grade 3-4 non-hematologic AEs were infections (7 %), cardiac (4%), con-

stitutional (4 %), renal (4 %) and gastrointestinal complications (2 %). Six
patients (11%) discontinued treatment due to AEs and 9 patients (16%)
required carfilzomib dose reductions. No differences in response rate
and safety between patients younger and older than 75 years were
observed. Conclusions Carfilzomib-cyclophosphamide-dexamethasone
for newly diagnosed elderly MM patients showed encouraging results
in terms of efficacy; of note, the combination was well tolerated with a
discontinuation rate due to AEs of 11%.
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Figure 1. Response rates by treatment duration
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PROGNOSTIC RELEVANCE OF 18-FDG PET/CT IN MULTIPLE MYELOMA PATIENTS TREAT-
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F-18-FDG PET/CT has been reported to be useful for screening of
myelomatous lesions in MM at diagnosis and for monitoring response
to therapy and prognosis after auto-SCT. Aim of the study was to
prospectively evaluate the prognostic significance of PET/CT in MM
patients (pts) who received allo-SCT. Pts were studied with PET/CT
before and within 6 months after allo-SCT. The number, the maximum
SUV and the location (medullary or extramedullary) of focal lesions (FL)
were recorded and PET/CT was considered positive if it showed at least
1 FL. The outcome of PET/CT positive and negative patients was com-
pared in term of PFS and OS after allo- SCT. Multivariate analyses were
performed to identify baseline and post treatment prognostic factors sig-
nificantly affecting PES and OS. A total of 67 pts, median age of 51 years
were analyzed . At diagnosis 85% were in stage Il and 69% of evalu-
able pts had unfavourable FISH karyotype. All pts received upfront auto-
SCT, followed by allo-SCT within 3 months in 27 cases, while other 40
cases performed allo-SCT after failure of previous auto-SCT. Median
time between diagnosis and allo-SCT was 36 months (8-128). Condition-
ing was at reduced intensity in 88%.Fifty-five per cent were transplant-
ed from unrelated donors. Two-year PFS and OS were 45% and
69% Before allo-SCT , 34/54 pts (63 %) had a positive PET/CT and 6 pts
(11%) had extramedullary disease (EMD). In univariate analysis positive
PET/CT before allo-SCT significantly shortened PES (HR 2.20;
p=0.027),but did not influence OS. Moreover, EMD detected with
PET/CT before allo-SCT significantly shortened both PFS and OS(HR
3.30;p=0.009 for PES and HR 3.54; p=0.013 for OS). Six months after
ASCT, PET/CT remained positive in 32 out 59 pts (54%).In univariate
analysis persistence of positive PET-CT and EMD after allo-SCT were
significantly associated with poor OS (HR 2.40; p=0.029 and HR 4.00;
p=0.002, respectively)(Figures 1-2). In multivariate analysis only EMD
after allo-SCT was significantly associated with poor PES (HR 9.53;
p=0.001), while the variables significantly associated with poor OS were
allo-SCT at relapse (HR 4.06; p=0.001), persistence of EMD after allo-
SCT (HR 6.42; p=0.001)and < VGPR after allo-SCT (HR 3.02; p=0.004).
This study shows that the persistence of EMD by PET-CT after allo-SCT
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was an independent prognostic factor for poor PES and OS, suggesting
that PET/CT is an useful tool for monitoring response after allo-SCT.
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THE ROLE OF INTERIM-PET AND FINAL-PET IN THE OUTCOME OF PERIPHERAL T-CELL
LYMPHOMA TREATED AT THE DIAGNOSIS WITH CHOP
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Role of interim- and final-PET in peripheral T-cell lymphoma (PTCL)
is quite unknown. To determine predictive value of PET on overall sur-
vival (OS), we evaluated interim-PET (i-PET) and final-PET (f-PET) in
PTCL patients treated in first-line with 6 CHOP-21 courses. From Sep-
tember 2003 to July 2010 we diagnosed and treated in our institution 34
advanced stage PTCL patients (15 females and 19 males). The median
age at diagnosis was 46 years (range, 21-81 years); 9 patients were in
stage III, and 25 in stage IV. According to the histologic subtype there
were 11 PTCL-nos, 6 AILT, 9 ALCL Alk+, 6 ALCL Alk-, and 2 NK/T nasal
type patients. Four patients had bulky disease; eight patients had bone
marrow involvement, 15 patients had 1 extranodal involvement and 10
had more than 2 extranodal sites. All patients underwent initial staging
PET/CT; i-PET was performed after 3 cycles of CHOP-21 and the medi-
an time from the end of third course to i-PET was 14 days (range, 7- 18
days). f-PET scans were performed 35 days (range, 30- 45 days) after the
end of therapy. 19/27 i-PET negative patients had also a negative f-PET,
whereas 8/27 had a positive final one; 6/7 i-PET positive patients had
also a positive f-PET, whereas only 1 patients had a positive f-PET. With
a median follow-up of 71 months (range, 5.8-120.9 months), 17/19
(89.5%) patients with i-PET negative are in continuous CR (CCR) and
only 1/7 (14.2%) patient with i-PET positive is still in CCR. Estimated
OS plotted according to i-PET results showed 78.6% for negative
patients and 21.4% for positive patients at 88.7 months (p=0.02); esti-
mated OS plotted according to f-PET results reported 93.7% for nega-
tive patients and 21.4% for positive patients (p<0.0001). In conclusion,
our results demonstrate that positive i-PET is predictive of a worse out-
come in PTCL and this significant statistical difference between the two
curves could be clinical informative. The f-PET also seems to represent
a significant step forward in the prediction of survival for these patients.
Larger and prospective studies and harmonization of PET reading crite-
ria are needed.
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Background. At diagnosis, a peripheral blood lymphocytes to mono-
cytes ratio (LMR) lower than 2.6, identifies a group of DLBCL patients
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with a poor prognosis when treated with R-CHOP (Rambaldi e al, ASH
2012). No data are available for patients treated upfront with Rituximab
containing high dose sequential chemotherapy programs (R-HDS) and
autologous stem cell transplantation (AST) Aims. To investigate whether
LMR ratio may identify a high-risk patient subgroup that benefits from
a primary high-dose program with ASCT Methods. We analysed LMR
ratio at diagnosis in a series of DLBCL patients enrolled into a trial com-
paring R-CHOP 14 with R-HDS associated with AST (R-HDS 0305,
Clinical Trials.gov.number NCT00355199 by GITIL). Patients character-
istics: DLBCL without CNS involvement, with an age between 18-60
years and an High IPI (stage > II B-bulk with ECOG-PS=0-3 and age
adjusted IPI (aalPI) 2-3 or age 61-65 years with ECOG-PS = 0-2 and IPI
> 3). R-CHOP 14 (8 cycles) or R-HDS regimen and AST were carried out
as previously reported(Tarella C et al, Leukemia 2007) Results. LMR data
were collected in 216 evaluable DLBCL patients enrolled into this trial.
We identified two groups of patients according to baseline LMR: 144
patients (67 %) had a low LMR (<2.6), while 72 patients (33 %) had a high
(>2.6) LMR. The two groups were comparable for age, gender, stage,
ECOG, extranodal sites, bone marrow infiltration while high LDH lev-
el was associated with a low LMR (p= 0.009). In multivariate analysis OS
and EES corrected by age, gender, stage, ECOG, LDH, extranodal sites,
BM involvement and treatment arm, resulted significantly improved by
RHDS and AST only in the low LMR group with an hazard ratio (HR)
0£0.41 (95% 1C 0.2-0.81), p=0.011. In the same patient population with
alow LMR, a high ECOG was associated with a two times higher risk
of events (HR 2.55, 95% IC 1.26-5.16, p=0.009). After a median obser-
vation of 35.4 months (0.3-89.2), the OS and EFS of patients treated by
RCHOP 14 or R-HDS and AST were 71% versus 86% (p=0.022) and
63% versus 83% (p=0.008) respectively. Conclusion: The analysis per-
formed among high-risk DLBCL patients enrolled in a prospective, ran-
domized study, confirms the negative impact of a low LMR at diagno-
sis in patients treated with R-CHOP. R-HDS and AST improved OS and
EFS and overcome the prognostic value of LMR.

C0015

ANEMIA IN LYMPHOMAS: THE IL-6-HEPCIDIN AXIS IN HODGKIN AND DIFFUSE LARGE B
CELL NON-HODGKIN LYMPHOMA

Hohaus S,! Tisi MC,! Giachelia M,! Cuccaro A,! Maiolo E,! Bar-
tolomei E! Ricerca BM,! D’Ald E! Tjalsma H,? Swinkels DW,2 Voso
MT,! Leone G!

nstitute of Hematology; *Department of Laboratory Medicine (Clinical Chem-
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Netherlands

Anemia is a presenting symptom in approximately 40% of patients
with Hodgkin’s lymphoma (HL) and about 30% of patients with diffuse
large-B cell lymphoma (DLBCL), and is associated with unfavourable
patients’ characteristics. Mechanisms that contribute to development of
anemia may differ according to lymphoma type. We were interested to
compare the role of the IL-6-hepcidin axis to the pathogenesis of ane-
mia in HL and DLBCL. We studied 118 patients with lymphoma (65
HL, 53 DLBCL; median age 47 years; 64 females, 54 males), diagnosed
at the Institute of Hematology of the UCSC. Plasma samples were ana-
lyzed for hepcidin levels using a combination of weak cation exchange
chromatography and time-of-flight mass spectrometry (TOF MS). At
diagnosis, anemia with Hb <12 g/dL was present in 30 of 65 (46%) of
patients with HL, and 30 of 53 (57 %) of patients with DLBCL. Hepcidin
plasma levels were significantly higher in patients compared to controls
in both HL and DLBCL (p=0.001, p=0.006, respectively), and hepcidin
levels were higher in patients with more aggressive disease characteris-
tics as advanced stage disease (P=.03), B symptoms (P=.0005), elevated
LDH levels (p=0.01), IPS score=3 (P=.005) in HL, and age-adjusted IPI
score > 1 (p=0.01) in DLBCL, and in males (p=0.002). Hepcidin levels
showed a weak, but significant inverse correlation with hemoglobin lev-
els in anemic patients (r=-0.29, p=0.02), while there was no correlation
in non-anemic patients. Analysing separately HL and DLBCL, the asso-
ciation between hepcidin and haemoglobin levels in anemic patients
was only observed in HL, but not in DLBCL arguing for a stronger impact
of elevated hepcidin on development of anemia in HL. Hepcidin levels
strongly correlated to ferritin (r=0.7, p=<0.0001) and inversely correlat-
ed to iron-binding capacity (r=-0.41, p=0.001) and iron (r=-0.23, p=0.04).
Hepcidin levels were significantly correlated with IL-6 (r=0.5; p<.0001).

IL-6 inversely correlated to haemoglobin values (r=-0.42, p<0.0001). In
a multivariate logistic regression analysis including IL-6 and hepcidin,
and correcting for age, gender, lymphoma type and bone marrow infil-
tration, IL-6 levels were the only factor associated to anemia (p=0.008).
Our findings suggest that the IL-6-hepcidin axis is active in both HL and
DLBCL, resulting into iron-restriction, but that hepcidin-independent
mechanisms play the major role in the IL-6 induced development of ane-
mia, in particular in patients with DLBCL.

C0016

BRIEF CHEMOIMMUNOTHERAPY RITUXIMAB, BENDAMUSTINE, MITOXANTRONE (R-BM)
FOLLOWED BY RITUXIMAB CONSOLIDATION IN ELDERLY PATIENTS WITH UNTREATED
ADVANCED STAGE FOLLICULAR LYMPHOMA (FL): RESULTS OF A PROSPECTIVE PHASE II
STUDY BY FONDAZIONE ITALIANA LINFOMI (FIL)

Boccomini C, Ladetto M, Rigacci L, Arcaini L, Evangelista A, Lobetti-
Bodoni C, Volpetti S, Chiappella A, Chiarenza A, Freilone R, Corradini
P, Franceschetti S, Rusconi C, Stelitano C, Nicolosi M, Puccini B, Bolis
S, Zaccaria A, Liberati AM, Tucci A, Baldini L, Pulsoni A, Balzarotti M,
Vitolo U

SC Ematologia, Citta della Salute e della Scienza di Totino, Italy, on the behalf
of Fondazione Italiana Linfomi (FIL)

Introduction. To investigate safety and efficacy of a brief R-BM regi-
men for treatment of elderly FL patients (pts). Patients and methods: 76
pts (age 65-80) were enrolled (Sept 2009-Nov 2011). Inclusion criteria
were: advanced or stage II disease requiring treatment; “FIT” pts accord-
ing to comprehensive geriatric assessment. Treatment plan was: 4 month-
ly courses of R-BM (375 mg/sqm Rituximab day 1, 90 mg/sqm Ben-
damustine days 1-2, 8 mg/sqm Mitoxantrone day 1) followed by 4 week-
ly Rituximab consolidation. Polymerase chain reaction (PCR) for
BCL2/1gH rearrangement was performed on bone marrow samples at
diagnosis and during treatment. Results. Median age was 71 (range 65-
79); 29 males; according to stage: 15% 1II, 30% IIl and 55% IV; 47 % had
BM involvement, 20% B symptoms and 21% had =2 comorbidities; FLIPI
score were: 8% low, 32% intermediate and 60 % high risk. PCR analysis
for BCL2/IgH rearrangement was carried out in 57 pts at diagnosis: 39
were Bcl-2 positive. Seventy (92 %) pts completed the planned treatment
(67/70 in the planned time) while six pts did not because of: 1 progres-
sive disease, 4 adverse events (2 haematological toxicities with prolonged
neutropenia; 1 CMV colitis and 1 for infection and concomitant worsen-
ing of pre-existing oral pemfigo) and 1 worsening of performance status.
Overall response to treatment was 92%: 76% complete remission (CR),
16% partial remission (PR) and 8% stable (SD) or progressive disease; 29
(71%) of the 41 pts in PR/SD after R-BM converted to CR following fur-
ther Rituximab consolidation. At a median follow-up of 19 months, 2-yrs
PES was 80%. Twenty-three (60%) of 39 Bcl-2 rearranged pts at diagno-
sis were evaluable after treatment: PCR negativity was achieved in 22/23
(96%) pts at the end of treatment and 18 (82 %) were also in CR. A total
of 577 courses were given: the most frequent CTC grade 3-4 toxicity was
neutropenia, in 18% of the courses. Extra-haematological toxicities, all
resolved, were: 8 neutropenic fevers, 8 grade 3-infections (4 due to bac-
terial agents), 1 NSTEMI, 1 massive pulmonary embolism. Two deaths
were recorded: one pneumonia with worsening of pre-existing pemfigo
and one patient with hepatic metastasis of occult carcinoma diagnosed
at final restaging after completion of therapy. Conclusions: A brief course
of chemo-immunotherapy R-BM followed by Rituximab consolidation
is safe and effective with a high clinical and molecular remission rate in
elderly patients with untreated advanced FL.
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FLUDARABINE-MITOXANTRONE-RITUXIMAB REGIMEN IN UNTREATED
INTERMEDIATE/ HIGH-RISK FOLLICULAR NON-HODGKIN’S LYMPHOMA: EXPERIENCE
ON 142 PATIENTS

Stefoni V, Pellegrini C, Broccoli A, Gandolfi L, Casadei B, Derenzini E,
Quirini E Tschon M, Papadopulos F, Narducci R, Stefani G, Maglie R,
Argnani L, Zinzani PL

Institute of Hematology “L. e A. Seragnoli”, University of Bologna, Italy

There is no international consensus on optimal frontline chemother-
apy regimen for advanced stage follicular lymphoma patients, or a clear
definition of cure for this disease. Aim of this study was to test the
degree of effectiveness and the safety of the regimen containing fludara-
bine, mitoxantrone and rituximab (FMR) in a subset of poor prognosis
follicular lymphoma patients with particular focus on the long-term dis-
ease free survival. An observational retrospective study was conducted
on 142 intermediate/high-risk follicular lymphoma patients treated in
first-line with 6-cycles FMR regimen. From September 2000 to March
2010 in our institution, patients aged 18 years or older with biopsy-
proven, bidimensionally measurable, stage III or IV untreated indolent
follicular lymphoma expressing the CD20 antigen underwent FMR reg-
imen. The prognostic value of PET was also investigated in a 56-patients
subset. Overall response rate was 95.5% with 88% of complete respons-
es: 18% of patients had disease relapse, yielding an estimated 12-year
disease-free survival of 72% (median follow up 48 months). All cases
showed the lymphoma recurrence within 40 months: after this timing
the disease-free survival curve presented a plateau. Overall survival was
73% at 12 years. Post-treatment PET positivity remained a highly sig-
nificant predictor of disease progression with a 5-year progression-free
survival rate of 42% in PET-positive versus 75.5% in PET-negative
patients (P= 0.0024). The FMR regimen was globally well tolerated and
reversible haematological toxicities were the most common adverse
events. Six patients developed secondary malignancies; in particular,
only 1 (0.7%) of them was an haematological neoplasia after 8 months
from end of treatment. The observed high rate of complete responses
following the use of EMR regimen in intermediate/high-risk patients
seems to be the first step to improve disease-free survival. Our study
could be the starting point to consider disease-free survival as a poten-
tial alternative endpoint of future clinical trial on follicular lymphoma
patients.
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FREQUENCY AND CLINICAL OUTCOME OF PRIMARY REFRACTORY DISEASE IN NON-
HODGKIN’S LYMPHOMA: A RETROSPECTIVE SURVEY ON 3,492 NEWLY DIAGNOSED
PATIENTS UNDERGOING FIRST-LINE CHEMOTHERAPY
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Caracciolo D,3 Hu H,! Gottardi D,! Passera R,* Rambaldi A2
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apy Unit at Mauriziano H. and Molecular Biotechnology Center, Torino, Italy;
2Haematology Unit, Ospedale Papa Giovanni XXIII, Bergamo, Italy; 3Hema-
tology Dept., A.O.U. Citta della Salute and University of Turin; 4Statistical
Consultant, University of Totino, Division of Nuclear Medicine, Tutin, Italy

Introduction. Non-Hodgkin’s lymphoma (NHL) is a malignancy usu-
ally sensitive to chemotherapy. However, a variable group of patients
shows refractory disease, i.e. poor or absent response to induction ther-
apy. The present study was undertaken to define on a large series of
NHL: i. the overall rate of refractory patients; ii. the main clinical factors
associated with refractory disease; iii. the long-term outcome of refrac-
tory vs responsive NHL. Patients and Methods. Data have been collect-
ed on 3,492 patients, referred at the University Hematology of Torino
(S. Giovanni B. and Mauriziano Hospitals) (865 cases) and the Hematol-
ogy Division of Bergamo (2,627 cases), between 1984 and 2012. There
were 46% female patients, 53% were aged < 60 yrs, B-cell NHL were
92%; main histological subtypes were Diffuse Large Cell (50.5%) and
Follicular (18.8%) Lymphoma. There were 64.5% patients with
advanced-stage disease, 31% had an intermediate-high IPI score. Over-
all, 42% received conventional therapy supplemented with rituximab.
The criteria to identify primary refractory NHL were: stable or progres-
sive disease (fully refractory) or transient response with disease progres-
sion within 6 months (early relapse). Results. Among 3.175 patients
analysed for their primary response, 699 (22 %) were refractory (12% ful-

14 | haematologica | 2013; 98(s3)

ly refractory, 10% early relapse). The overall incidence of refractory
NHL was similar in Torino and Bergamo Centers. The rate of refractori-
ness was 41.8% in the small T-cell subgroup. Besides T-cell histology,
the following factors had the highest association with treatment
response: i. intermediate-high IPI score (32.3% refractory patients); ii.
fernale gender, with a markedly lower incidence (19.1%); iii. rituximab
addition, that cut the incidence of refractoriness to 13.6% vs 28.6% for
patients treated without rituximab. At present, 2,029 (58.1%) patients
are alive, the overall survival (OS) was significantly poorer for fully
refractory (median survival: 0.8 yrs) compared to early relapse patients
(2.01 yrs) (p<0.001); both these subgroups had a poorer OS compared
to responsive patients (median survival: 18.9 yrs) (see Figure 1). Conclu-
sions: i. overall, 22% of NHL patients displayed primary refractory dis-
ease; ii. the introduction of rituximab has markedly reduced the risk of
refractory disease; ii. a high rate of refractory disease is observed with
T-subtypes; iv. patients responsive to first-line therapy have a very pro-
longed life expectanc
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Figure 1. Overall survival of 2,476 responsive, 371 fully refractory
and 304 early relapse NHL patients following first-line therapy
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TRANSCRANIAL COLOR DOPPLER ULTRASONOGRAPHY IN ADULT PATIENTS WITH SICKLE
CELL DISEASE
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Centro Anemie Congenite, Dipartimento di Medicina Interna e Specializzazioni
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Background. Sickle Cell Disease (SCD) is one of the most common
severe monogenic inherited disorder worldwide; during the last years,
the prevalence of the disease in Italy is increased due to the immigration
of patients from endemic areas. Clinical manifestations are consequent
to ischemic events due to haemolysis and vaso-occlusion caused by
haemoglobin (Hb) polymerization. One of the most important and seri-
ous complication of the disease is stroke. The risk of stroke in patients
with SCD is much higher than in the general population, with incidence
of 11% by 16 years old and of 24% by 45 years old. In the Stroke Pre-
vention Trial in Sickle Cell Anemia (STOP Trial) validity of the TransCra-
nial Doppler and threshold velocity =200 cm/sec were demonstrated to
be useful to identify paediatric patients with SCD at risk of stroke, how-
ever little is known about the adult patients. Aim. to standardize the
Doppler parameters in adult patients with SCD, using Transcranial Col-
or Doppler (TCCD) with the correction of the angle of insonation. Mate-
rial and Methods. we enrolled 52 outpatients followed at Tertiary Cen-
tre for Hereditary Anaemia in Milan, affected by SCD (15 with Sickle
Cell Anaemia, SCA; 26 Sickle -Thalassemia, HbS-Thal and 11 haemo-
globinopathy HbS/HbC, SC disease), over the age of 16 years and 25
control subjects, matched for sex, ethnicity and age. We evaluated blood
cell count, Hb fractions and TCCD parameters (systolic and end diastolic
peak, resistance and pulsatility index in the middle (MCA), anterior
(ACA), posterior (PCA) cerebral arteries, carotid siphon (SIPH), vertebral
and basilar arteries) in both patients and controls. Results. mean Hb val-
ues of the overall patients and controls were 9.9+1.5 and 14.8+1 g/dl
(p<0.01); in SCA, HbS-Thal and SC were respectively 9.1+1, 9.5+1.4
and 11.9+1 g/dl. In all controls TCCD was normal. Adults with SCD had
a higher peak-systolic velocity (120.1+19.16 cm/sec) compared to con-
trols (109.2 cm/sec *14.7; p<0.05), particularly SCA patients
(126.32+15.18 cm/sec; p<0.01), according with lower Hb values, higher
HbS and worse clinical features. The statistically significant difference
in peak-systolic velocity was confirmed in MCA, ACA, ICA, PCA and
SIPH between the patient group and the control group (p<0.05). Conclu-
sion: peak-systolic velocities in adults are lower than those observed in
children, confirming that the speeds disclose an age-related decline, how-
ever are higher than in healthy controls.

€0020

IRON COMPARTIMENTALISATION IN PAROXYSMAL NOCTURNAL HAEMOGLOBINURIA
(PNH) PATIENTS DURING ANTI-C5 TREATMENT

Pagliuca S, Basile S, Cangiano A, Marotta S, Cardano E Ricci B, lori AP,
Notaro R, Pane E Imbraco M, Matarazzo M, Risitano AM

University of Study of Naples Federico II, Napoli, Italy

Paroxysmal Nocturnal Haemoglobinuria (PNH) is known to lead to
iron deficiency because of iron urinary loss secondary to intravascular
hemolysis. Eculizumab has been shown effective in the control of
intravascular hemolysis; however, its long-term effects on iron home-
ostasis have not been elucidated yet. We investigated iron compartmen-
talisation in patients with hemolytic PNH, looking for changes occurring
during eculizumab treatment, possibly requiring specific therapeutic
interventions. We studied iron distribution in 20 hemolytic PNH patients:
two untreated, 14 on eculizumab and 4 analysed before and during
eculizumab treatment. Biochemical testing including iron parameters
and markers of intravascular hemolisis were combined with magnetic
resonance imaging to assess calculated iron content in kidney, liver,
spleen and heart. Patients free from eculizumab had overt intravascular
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haemolysis with normal/low serum ferritin levels, and showed an homo-
geneous pattern of iron compartmentalization with renal cortex sidero-
sis and absence of hepatosplenic iron deposition. Patients on eculizum-
ab (median follow up 50 months) tended to normalize their renal sidero-
sis, with the exception of those experiencing residual intravascular
hemolysis. Most patients increased their iron content in the liver and in
the spleen, eventually developing objective iron overload, as demon-
strated by increased ferritin levels and transferrin saturation. Moderate
to severe iron overload was usually associated with residual blood trans-
fusions, or with residual anemia due to extravascular hemolysis. Two
transfusion-dependent patients received iron chelation, whereas in the
majority of cases iron overload was considered subclinical and iron chela-
tion was not started. This conservative approach is supported by long-
term re-assessment, which demonstrated that iron content may slight-
ly increase over time in the liver without any clinical consequence, and
in any case did not affect the heart. We demonstrate that iron homeosta-
sis undergo to dramatic changes during effective anti-complement treat-
ment. Indeed, on eculizumab, the inhibition of intravascular hemolysis
prevents iron deficiency typical of PNH. Furthermore, many patients
become prone to develop iron overload, especially in presence of resid-
ual transfusional needs, or of remarkable extravascular hemolysis.
Whether this overload requires regular iron chelation is still unclear, but
it suggests that iron homeostasis should be assessed in all PNH patients
on eculizumab.
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AUTOIMMUNE HEMOLYTIC ANEMIA: CLINICAL SEVERITY AND LABORATORY HETERO-
GENEITY IN 157 PATIENTS

Barcellini W, Fattizzo B, Radice T, Zaninoni A, Revelli N, Villa MA,
Boschetti C, Zanella A

U.O. Ematologia e Centro Trapianti di Midollo, Centro Trasfusionale e Immu-
noematologia, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico,
Milano e Universita degli Studi di Milano, Milano, Italy

Autoimmune hemolytic anemia (AIHA) is a greatly heterogeneous
disease classically divided in warm (WAIHA), cold (CHD), and mixed
forms, based on the thermal and isotype characteristics of the anti-RBC
antibody (IgG, IgM or both, respectively); in addition, atypical forms
include DAT (direct antiglobulin test)-negative, IgA-positive, and warm
IgM cases, which are often difficult to diagnose with consequent delay
in treatment. We retrospectively evaluated 157 ATHA patients followed
for a median of 26 months (range 6-271) from 1978 until September
2012, to investigate the prevalence of the different forms of AIHA, the
severity of anemia, the number of therapy lines required, and the corre-
sponding responses. Results showed that 40% of cases were WAIHA,
82% CHD, 19% mixed forms and 9% atypical (12 DAT negative and 1
DAT positive for IgA only). Considering the severity of anemia at onset
33% of cases had Hb levels<6 g/dL, 34% Hb 6-8 g/dL, 18% Hb 8-10
g/dL, and 15% Hb>10 g/dL; interestingly, reticulocytopenia (<100.000
mmc) was more frequently observed in cases with severe onset (14/52,
27%); the more severe AIHAs were mainly mixed (18/30, 60% p=0.001)
and atypical (6/13, 46%) forms, whereas only a small fraction of CHD
was characterized by a severe onset (8/51, 16% p=0.002). As regard ther-
apy, 45% of cases were treated with I line steroid therapy only (mostly
WAIHA), 23% with 2 lines, 10% with 3, and 6% with 4 or more lines,
including splenectomy (20 cases, mostly mixed forms, p=0.001), cytotox-
ic drugs (23 patients), or rituximab (33 cases, mostly mixed and atypical
forms, p=0.009); 16% of cases have never been treated, mainly CHD.
Transfusions were performed in 65 cases, plasma-exchange in 3 (all with
Hb<6 g/dL), and erythropoietin administered in 6 cases. Of note, the
presence of an Hb value lower than 6 g/dL at onset was a risk factor for
the requirement of 3 or more lines of therapy (odds ratio 3.148, CI 95%
1.312-7.552). Response rates to steroid therapy were similar in warm,
cold, mixed and atypical AIHAs (on average 70%). Responses to ritux-
imab were similar in cold and other ATHA forms (70-80%). Splenecto-
my, was ineffective in the 2 CHD who underwent surgery, whereas
response rates were 63% in WAIHA and 80% in mixed and atypical
cases. In conclusion, AIHAs showed a marked clinical heterogeneity,
1/3 of cases with a severe onset. These cases are frequently mixed or
atypical forms and refractory to different therapies.
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ANTI-COMPLEMENT TREATMENT FOR PAROXYSMAL NOCTURNAL HEMOGLOBINURIA
(PNH): UNMET CLINICAL NEED WITH CURRENT THERAPIES AND EFFICACY OF NOVEL
C3-TARGETED INHIBITORS IN VITRO
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PNH erythrocytes suffer from uncontrolled complement activation
and subsequent lysis because of the lack of the complement regulators
CD55 and CD59. The anti-C5 eculizumab has proven effective in con-
trolling intravascular hemolysis i1 vivo, but persistent upstream C3 acti-
vation may limit hematological benefit because of C3-mediated
extravascular hemolysis. Thus, there is a substantial unmet clinical need,
which could be satisfied by upstream inhibition at the level of C3. Here
we describe the preclinical development of two novel classes of C3
inhibitors. Candidate agents were tested in an i vitro model which
assesses hemolysis of and C3 opsonization on PNH erythrocytes; fur-
thermore, systemic administration in non-human primates was used to
investigate pharmacokinetic (PK) and pharmacodynamic (PD) properties.
Mini-factor H (FH) is an engineered 43kDa protein that combines an
increased affinity for the opsonins C3b, iC3b and C3d with the regula-
tory activities of FH, resulting in a potent and selective inhibition of the
complement alternative pathway. Cp40 and its pegylated derivative
PEG-Cp40 are analogs of the peptidic inhibitor compstatin, which binds
to C3 and its activated fragment C3b, preventing the initiation, ampli-
fication and terminal damage of the complement cascade via all its major
pathways. Mini-FH showed a dose-dependent inhibition of hemolysis,
with full inhibition at 0.1 pM. CP40 and PEG-Cp40 also demonstrated
a dose-dependent inhibition of hemolysis, with full inhibition at 6 pM.
All these compounds completely abrogated complement activation, thus
preventing surface deposition of C3 fragments on PNH erythrocytes.
When injected to non-human primates, either intravenously or subcu-
taneously, Cp40 and PEG-Cp40 resulted in complete inhibition of plas-
ma complement activity, without any adverse event. Even if pegylation
increased plasma half-life of Cp40, single subcutaneous injection of Cp40
sustained complement inhibition for 48 hours, and currently represents
the preferable alternative for further development in humans. We
demonstrate that a C3-targeted complement inhibition (either with large
FH-derived proteins or with small peptidic inhibitors) efficiently pre-
vents hemolysis and C3-opsonization of PNH erythrocytes in vitro, like-
ly preventing both intravascular and C3-mediated extravascular hemol-
ysis i vivo. Preliminary PK and PD data in baboons confirm the feasibil-
ity and safety of this approach, strongly supporting future studies in
humans.
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ANAEMIA IN PATIENTS UNDERGOING ELECTIVE SURGERY: WHY TACKLING THIS ISSUE?
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'S.IM.T, Dipartimento di Medicina Trasfusionale ed Ematologia, San Paolo
Hospital, Milan, Italy; ?U.S.D. Day Surgery, Dipartimento di Chirurgia, San
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It is well known that anaemia in elective surgical patients is predic-
tive of the number of allogenic red blood cells (RBCs) transfusion
requirement and more interestingly it is implicated in postoperative out-
comes. Anaemia is known to be a significant risk factor for morbidity,
mortality and hospital length stay in patients undergoing elective sur-
gery. Moreover, allogenic RBCs transfusion has been reported to be an
independent and addictive risk factor for adverse events like morbidity
and mortality for all causes. To our knowledge conclusive date on preva-
lence of pre-operatory anemia are not known; it ranges from 5% to 75%
according to different reports. The most frequent causes of anaemia in
these patients are nutritious deficiency of iron and vitamins, concomi-
tant chronic inflammatory conditions and renal impairment. The aim of
our study was to evaluate the prevalence of anemia in a large cohort of
patients undergoing elective surgery. From June 2011 to December 2012,
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an observational study on elective surgical patients in San Paolo Hospi-
tal has been driven. 4267 patients have been enrolled, 2483 men (58.2%),
with a median age of 60 years (range, 9-94) and 1784 women (41.8%),
with a median age of 54 years (range, 15-97). The 74.7 % of patients were
undergoing major surgery, which has a potentially higher risk of RBCs
transfusion. Anaemia has been defined according to Beutler’s criteria.
The overall prevalence of anaemia was 20.6% (n=881); in details, the
21.5% (n=533) of men and the 19.5% of women (n=348) were anemic.
The majority of patients (55.3%) showed a normocytic anaemia, which
was more frequent among women (n=200, 57.5%; median Hb=11.7
g/dL, range 9-12.1) than in men (n=287, 53.8%, median Hb=12.8 g/dL,
range 8.5-13.6). The elderly population (more than 60 years) was the
48% (n=2052) of the study population. The 61.5% of these were men,
and 38.5% were women. The prevalence of anaemia was 30.1% (n=618)
in the overall elderly population, 36% in the male group (n=454) and
20.5% in the female one (n=164). (Table 1) In conclusion, the preva-
lence of anaemia in our population of patients undergoing elective sur-
gery was high and increased in the elderly and more fragile population.
These results may have important consequences, since simple interven-
tions before surgery (iron, vitamin and/or erythropoietin supplementa-
tion) may reduce this prevalence and allogenic RBCs transfusion improv-
ing postoperative outcomes.

Table 1.
n 533 (21.5%) 348 (19.5%)
Median age [range] 60.5 [14-96] 56 (14-96
Median Hb g/dL [range] 126(7.9-13.6] 11.5(7.9-12.1)
n, MCV<80 fL 89 (16.7%) 103 (29.6%)
n, MCV normo 287 (53.8%) 200 (57.5%)
n, MCV>94 fL 157 (29.5%) 45 (12.9%)
n 454 (36%) 164 (20.5%)
Median age [range] 73 [60-94] 74 [60-96]
Median Hb g/dL [range] 12.7 [8.4-13.6] 11.6[7.9-12.1]
n, MCV<80 fL 58 (12.8%) 35 (21.1%)
n, MCV normo 250 (55.1%) 93 (56.7%)
n, MCV>94 fL 146 (32.1%) 36 (21.2%)
C0024

LONG-TERM HEALTH-RELATED QUALITY OF LIFE IN PATIENTS TRANSPLANTED FOR BETA-
THALASSEMIA COMPARED TO GENERAL POPULATION NORMS

La Nasa G,'2 Caocci G, 2 Efficace E3 Vacca A,! Piras E,! Sanna M,! Lit-
tera R, Carcassi C,*° Lucarelli G®
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The main objective of this study was to investigate whether long-
term surviving patients transplanted for beta-thalassemia major have a
different health-related quality-of-life (HRQoL) compared to healthy
individuals of the general population. A total of 109 ex-thalassemia
patients who underwent hematopoietic stem cell transplantation
(HSCT) in the 1980s and 90s were enrolled in the study. The Medical
Outcomes Study 36-Item Short-Form Health Survey (SF-36) and the
Functional Assessment of Cancer Therapy-Bone Marrow Transplant
(FACT-BMT) scale, were administered to assess generic HRQoL pro-
files. Comparisons were adjusted for possible key confounders of
HRQoL. Further adjustment was performed for patient age at HSCT
and the presence or absence of graft versus host disease (GvHD). Socio
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demographic and clinical variables were also analyzed. The median age
of our cohort was 34 years, (range 21-48). Median age at HSCT was 12
years (range 1-36) with a median follow up of 22.8 years (range 11.7-
30.3). The results showed that HRQoL profiles of transplanted patients
were very similar to those reported by the general population. Clinical-
ly meaningful differences were only observed for the general health (GH)
scale (-8.9;95% CI, -15.0 to -2.7, p=0.005). Patients who developed acute
or chronic GvHD as well as patients transplanted above the age of 15
years had significantly worse outcomes. Conversely, HRQoL of patients
without GvHD was similar to that of the control population, with even
better scores for mental health (5.3; 95% CI, 1.6 to 9; p=0.006). Also
patients with comorbidities (p=0.0031) or living alone (p=0.0263) report-
ed worse HRQoL outcomes. Education level, employment status, mar-
ital status, living arrangements and birth rate yielded results compatible
with normal living patterns. In many areas, the long-term HRQoL of
patients transplanted for thalassemia was comparable with general pop-
ulation norms, thus indicating a return to normal life style. Nevertheless,
GvHD remains an impairing factor and, whenever possible, HSCT
should be performed in pediatric age.
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INVIVOT CELL DEPLETION WITH ANTITHYMOCYTE GLOBULIN OR ALEMTUZUMAB FOR
UNRELATED DONOR STEM CELL TRANSPLANTATION WITH REDUCED INTENSITY CONDI-
TIONING: RESULTS OF A MULTICENTER RANDOMIZED PHASE Il CLINICAL TRIAL (THE GLOB-
AL STUDY) FROM THE GRUPPO ITALIANO TRAPIANTO DI MIDOLLO OSSEO (GITMO)

Algarotti A,! Micd C,! Corradini B? Falda M, Alessandrino EB* Fanin
R,° Tagliaferri E,® Castagna L,” Mordini N,8 Sica S,? Santarone S,'0 Levis
A1 Tori A,'2 Pollichieni S,'3 Sacchi N,!3 Scarano M, !4 Masciulli A,*
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SEmatologia, Universita di Udine, Italy; °Ematologia, Ospedale Maggiore Policlin-
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Civile, Pescara, Italy; "' Ematologia, AO SS Antonio e Biagio e C. Arrigo, Alessan-
dria, Italy; "*Ematologia, Universita La Sapienza, Roma, Italy; "3IBNVIDR,
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Ospedale Careggi, Firenze, Italy

Background and Aim. We recently reported the clinical outcome of high
risk patients undergoing allogeneic stem cell transplantation (HSCT) from
unrelated donors (UD) after a reduced intensity conditioning (RIC) based
on Antithymocyte Globulin (ATG) or Alemtuzumab (Alem) i vivo T cell
depletion for GVHD prophylaxis (Rambaldi et al.: Leukemia 2012). Since
both these programs proved to be well tolerated and reasonably effective
we compared them in a prospective randomized Phase II clinical trial.
Study design and Patients From March 2005 to September 2008, 245
patients were registered into this study at time of UD search activation.
All of them were unfit for conventional transplants due to age or advanced
disease. 112 patients underwent HSCT (median age 58 years, range 17-67)
and were randomized to program A, (Melphalan 30 mg/m?, Fludarabine
90 mg/m?, TBI 200cGy and Alem 80 mg) (n= 58) or program B, (Thiotepa
10 mg/Kg, Cyclophosphamide 100 mg/Kg, Melphalan 30 mg/m? and ATG
7,5 mg/Kg) (n= 54). Results. The median time of neutrophil and platelet
engraftment was similar in the 2 study arms (18 vs 16 days and 18 vs 18
days, respectively) but graft failure and graft rejection occurred most like-
lyinarm A (9 vs 1, p 0.036). At day +100 the incidence of acute GVHD (>
grade II) was slightly higher in the ATG arm (37 % vs 26%, p 0.224) with
a higher incidence of late occurring acute GVHD in the Alem arm, most
likely because of DLI. The incidence of chronic GVHD was similar (40%
and 41%). The immunologic reconstitution was slower in arm A but no
significant difference was observed in the incidence of infections. With a
median follow up of 18 months (range 1-39), at 2 years, the non-relapse
mortality (36% vs 35%) and the relapse rate (34% vs 25%, p 0.294) do not
differ in the 2 arms. Similarly, no significant difference was observed in
terms of event free survival (29% vs 41%, p 0.295) and overall survival (OS)
(28% vs 46%, p 0,206) (Figure 1). A significant decrease of the risk of death
was associated with the incidence of chronic GVHD (p<0.001). Conclu-
sion. A better engraftment and immune reconstitution as well as a trend
for a lower relapse rate was observed in patients receiving an ATG based
RIC. Chronic GVHD confirms its protective role on the risk of death con-
firming that an accurate dosing of in vivo T cell depleting agents is crucial
for the long term clinical outcome after HSCT.

Overall Survival

Figure 1.
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UNMANIPULATED HAPLOIDENTICAL TRANSPLANTS COMPARED WITH OTHER ALTERNA-
TIVE DONORS AND MATCHED SIBLING GRAFTS: A SINGLE CENTER EXPERIENCE IN 488
PATIENTS

Bacigalupo A, Dominietto A, Di Grazia C, Lamparelli T, Gualandi E
Ibatici A, Bregante S, Van Lint MT, Varaldo R, Frassoni F Raiola AM

Divisione Ematologia e Trapianto di Midollo, IRCCS San Martino, Genova,
Italy

Background. There are currently at least 4 possible donor types for an
allogeneic transplant: HLA identical siblings (SIBS), unrelated donors
(UD), unrelated cord blood (UCB) and HLA haploidentical family donors
(HAPLO). Aim of the study. The aim of the present study was to com-
pare disease free survival (DES) of HAPLO transplants, with SIBS, UD
and UCB grafts, in a single Center. Patients. We therefore compared 92
HAPLO, with 176 SIBS, 291 UD and 105 UCB grafts. All 488 patients
had hematologic malignancies, receiving a first allogeneic transplant
(SCT) in a single Center, between jan-2006 and feb-2012. Patients were
stratified for disease phase as early (first or second remission) (n=265)
or advanced (beyond second remission) (n=223). The diagnosis was
acute leukemia (n=275), lymphoma (n=79), myelofibrosis (n=51),
myelodisplastic syndrome (n=94), other hematologic malignancies
(n=19). The conditioning regimen was classified as myeloablative
(MAC) (n=337) or reduced intensity (RIC) (n=151). Graft vs host disease
(GvHD) prophylaxis was as follows: HAPLO transplants received unma-
nipulated marrow and post transplant cyclophosphamide (PT-CY) with
cyclosporine (CsA) and mycophenolate (MME), SIBS received CsA and
methotrexate (MTX), UDs received CsA +MTX + antithymocyte glob-
ulin (ATG) and UCB received CsA+MMF+ATG. The 4 groups were
comparable for disease phase (p=0.2), age (p=0.2), and conditioning reg-
imen intensity (p=0.4), with the exception of UCB who received more
frequently a MAC regimen. Results. Acute GVHD grade II-IV , was less
frequent in UCB and HAPLOs (14%) as compared to SIBS and UDS
(30%) (p=0.0003). Chronic GvHD was less frequent in HAPLOs ((12%
vs 24% of other donor types). The cumulative incidence (CI) of trans-
plant related mortality (TRM) was significantly lower in SIBS and HAP-
LOS (17%) as compared to UDs and UCB (34%) (p=0.0002). The CI of
relapse was comparable in all 4 groups (26-36%, p=0.2). The 3 year
actuarial DFS of all patients including early and advanced disease, is
respectively 41% , 39%, 36%, 43% (logrank, p=0.6) . In multivariate
Cox analysis, advanced disease was the only negative predictor of dis-
ease free survival (RR 2.2; p<0.0001). In conclusion, we find that unma-
nipulated HAPLO transplants, with PT-CY, have outcome comparable
to UD and MSD grafts, in patients with hematologic malignancies.
Advanced disease is the only adverse factor for disease free survival.
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ALLOGENIC HAEMATOPOIETIC STEM CELL TRANSPLANTATION IN PATIENTS WITH POLY-
CYTHAEMIA OR ESSENTIAL THROMBOCYTHEMIA TRANSFORMED TO MYELOFIBROSIS
ORACUTE MYELOID LEUKEMIA: REPORT FROM THE MPN SUBCOMMITTEE OF THE
CHRONIC MALIGNANCIES WORKING PARTY OF THE EUROPEAN GROUP FOR BLOOD AND
MARROW TRANSPLANTATION
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Background.The clinical course of Polycythemia Vera (PV) and Essen-
tial Thrombocythemia (ET) is potentially associated with long-term
severe complications, such as evolution to myelofibrosis (MF) or acute
myeloid leukemia (AML). Once transformation develops, current med-
ical treatments are of limited efficacy. Allogeneic haematopoietic stem
cell transplantation (alloHSCT) is currently the only potentially curative
treatment for advanced PV or ET, but, since it is associated with a sig-
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nificant mortality and morbidity, the need for and timing of alloHSCT
is still under debate. Patients and Methods. We analysed 250 consecu-
tive patients (male/female 137/118) with an initial diagnosis of PV
(n=120) or ET (n=130), who underwent alloHSCT due to progression to
MF (n=193) or AML (n=57) and reported to European Group for Blood
and Marrow Transplantation (EBMT) registry between 1994 and 2010.
The median age was 56 years (range 22-75) and 52% of patients had an
interval from diagnosis to transplant of 10 years or more. Of all 250
transplants, 80 were performed after a standard myeloablative and 170
after a reduced intensity conditioning regimen. The preferred stem cell
source was the peripheral blood which was used in 229 patients (92%).
Donors were HLA related matched (n=115) or mismatched (n=2), or
unrelated matched (n=124) or mismatched (n=9). GvHD prophylaxis
was based on cyclosporine A in 179 cases either alone (n=8) or combined
with methotrexate (n=84) or mofetyl mycophenolate (n=87). Results.
With a median follow-up from alloHSCT of 13 months, 3 years overall
survival (OS) and relapse incidence (RI) were 55% and 32 %, respective-
ly. In the univariate analysis, the main parameters that negatively affect-
ed post-alloHSCT outcomes were older age (>55 years), a diagnosis at
transplant of AML and donor type (mismatched and unrelated vs relat-
ed). The 3 years cumulative incidence of non relapse mortality (NRM)
was 28%, significantly higher in older patients (>55years, 35% vs 20%,
p=0.032), in mismatched and unrelated compared to related donor (49%
and 34% vs 18%) and in diagnosis of AML compared to MF (29% vs
27%, p=0.045). Acute GVHD grade 2-4 was present in 27 % and exten-
sive chronic GvHD in 37% of patients. Conclusions. This large retro-
spective study confirms that alloHSCT is potentially curative for end-
stage PV/ET patients progressing to MF or AML. Relapse and NRM
remain unsolved problems for which innovative treatment approaches
need to be urgently assessed.

Table 1. Univariate analysis for the main clinical outcomes evalu-
ated at 36 months after transplant

Risk factor N 0s P Rl 'd NRM P
(%a) (%) (%a)
at 3-vr at 3-yr at 3-vr
Overall 250 55 32 28
Age
=55 114 65 - 27 - 20 -
255 136 47 0.015 39 0.047 35 0.032
Diagnosis ai TRX
AML 57 28 - 53 - 29 -
MF 193 62 <0001 28 0.001 27 0.045
Donor type
Related 115 63 - 35 - 18 -
Unrelated 124 50 0.085 30 0.562 34 0.034
Mismatched 11 30 0.390 35 0775 49 0.342
Initial diagnosis
Py 120 i) - 34 = % .
ET 130 51 0.272 3l 0.437 28 0.876
VoI 7FJak2 mutation
Absent 11 36 - 36 - 36 -
Present 96 58 0.072 39 0483 19 0.094
Unknown 193 o 0.168 27 0.174 33 0.365
Interval diagnosis-
TRX
= 10 years 119 51 - 34 - 27 -
=10 years 131 59 0.327 31 0.454 29 0.870
Year of TRX
= 2005 54 61 - 2 - 28 -
2005-2007 68 51 0.352 39 0.094 29 0.899
= 2008 128 it} 0.693 28 0.120 23 0.863
Disease status at TRX
CR 23 63 0.652 39 0.200 7 0.178
Relapse/progression 90 59 0,991 35 0.479 22 0.704
Untreated 65 6l - 31 - 25 -
Other 59 47 0.181 36 0.768 36 0.454
Conditioning regimen
Myeloablative 80 56 - 16 - 30 -
Reduced intensity 170 35 0.231 40 0.097 27 0.396
CMV status
-l= 54 T0 - 22 - 13 -
I+ 27 55 0.335 41 0.219 13 0.862
+/- 51 35 0.137 19 0.659 35 0.081
+i+ 94 62 0.564 27 0.503 26 0.223
T cell depletion
No 86 57 - 24 - 28 -
Yes 162 56 0614 38 0.123 27 0.824
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THE POLICY OF ROME TRANSPLANT NETWORK (RTN) FOR ALLOGENEIC HEMATOPOIETIC
STEM CELL TRANSPLANT (HSCT) IN PATIENTS WITH HIGH RISK HAEMATOLOGICAL
MALIGNANCIES
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lorata, Roma; Fondazione IME, Roma; Policlinico Tor Vergata, Roma for Rome
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Pts with high-risk hematological malignancy eligible for HSCT should
proceed timely to transplant. All retrospective studies comparing trans-
plants from volunteer unrelated donor (VUD), cord blood (CBU) and
haploidentical related donor (HRD) have shown no substantial differ-
ences in terms of final outcome. Based on this statement, the RTN trans-
plant strategy, by changing the concept of “donor versus no donor” with
that of “transplant versus no transplant”, has as first aim the identifica-
tion of a suitable donor in order to perform HSCT in adequate timing.
RTN policy consider the use of a unique conditioning regimen based on
the MAC or RIC version of Thiotepa, Busilvex and Fludarabine combi-
nation regardless of the disease and stem cell source. In order to start
timely a simultaneous search for VUD and CBU, RTN strategy includes
an early familiar HLA typing, including parents, followed by high reso-
lution HLA of pts lacking an HLA identical sibling. HRD was contem-
porary considered. Preliminary search is always performed to assess the
potential of VUD’s identification in order to lead the subsequent search
strategy. Selection criteria for VUD consist of at least 8/8 HLA matching.
Single CBU was selected according to cell dose with HLA matching
(4/6HLA loci: TNC>3.5x107/kg and CD34+>2x10%/kg; 5/6HLA loci:
TNC>2.5x107/kg and CD34+>1x105/kg). Pts for whom an unrelated
VUD/CBU was not available in adequate timing proceed towards an
haplo. All pts received MAC or RIC according to age and Sorror Index,
while GVHD prophylaxis depends on the type of transplant. In 6 years,
731 pts have been candidates to an HSCT. HLA identical sibling donor
was available in 232 (34%), while the alternative donor’s search was
activated for 448 pts. Of 448 pts, 13 were too early at time of analysis
to be evaluated, 33 failed the identification of an alternative donor (8%)
and 47 (12%) lost the eligibility during the search. Finally,382/415 evalu-
able pts (92%), lacking an HLA identical sibling, identified an alternative
donor and 335/382 (88%) underwent an alternative HSCT (149VUD,
64CBT, 118Haplo).For all 731 candidates to HSCT, the eligibility was
confirmed for 680, a suitable donor was identified for 618 of them (91%)
and an HSCT was performed for 567 (83%) of the 680 eligible pts. Our
analysis shows that by adopting the RTN policy of widespread donor
search and multiple transplant options, the allogeneic HSCT can be
offered as potential therapy to a large majority of pts.
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INCIDENCE AND RISK FACTORS FOR LOSS OF MISMATCHED HLA AT LEUKEMIA RELAPSE
AFTER HAEMATOPOIETIC STEM CELL TRANSPLANTATION
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Disease relapse after allogeneic Hematopoietic Stem Cell Transplan-
tation (HSCT) remains a crucial unsolved issue. We and others have
shown that genomic loss of patient-specific mismatched HLA is a fre-
quent mechanism by which residual leukemic cells can evade donor T
cell-mediated immune control and determine relapse after haploidenti-

cal and unrelated donor HSCT, but the actual incidence and risk factors
for these peculiar relapses are to date unknown. We retrospectively eval-
uated 230 consecutive transplants performed over the last ten years in
our institution. All donors were partially HLA mismatched (mismatched
related donor (MMRD): 170; volunteer unrelated: 60). All patients were
affected by high-risk myeloid malignancies (Acute Myeloid Leukemia
(AML): 179; Myelodysplastic Syndrome (MDS): 27; Myeloproliferative
Neoplasms: 17; Others: 7), and received the infusion of donor T cells,
either as part of the graft or as add-backs. A total of 83 relapses occurred,
and 21 (25%) were due to leukemic variants with genomic loss of the
mismatched HLA. HLA loss occurred predominantly in patients with
AML (n=19) and in all cases after MMRD HSCT. Putative risk factors for
HLA loss were thus addressed in the relevant subgroup of MMRD
HSCTs (170 transplants, 66 relapses: 21 HLA loss and 45 classical). HLA
loss relapses occurred later than their “classical” counterparts (median
time to relapse: 307 vs 86 days; p<0.0001), suggesting the existence of a
long equilibrium between leukemic cells and donor T cells before the
outgrowth of immune escape variants. None of the disease-related fac-
tors tested correlated significantly with HLA loss. Conversely, several
transplat-related factors displayed strong association, comprising the
infusion of an unmanipulated T-replete graft (Chi2=6.36; p=0.01) and the
occurrence of Graft-versus-Host Disease (GvHD), either acute (HR:4.67,
CI 95%: 1.53-14.22; p=0.007) or chronic (HR: 1.71; CI 95%: 0.68-4.28;
p=0.01), in line with the hypothesis that selection of these leukemic
variants may be prompted by a strong alloreactive T cell pressure. Inter-
estingly, HLA loss occurred more frequently in patients that displayed
the HLA-C*04 allele in the mismatched haplotype (Chi2= 8.07; p=0.04).
In conclusion, our data demonstrate that loss of the mismatched HLA is
a frequent mechanism of relapse for patients with high-risk myeloid
malignancies, and is tightly linked to donor-versus-host T cell alloreac-

tivity.
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CIRCULATING ENDOTHELIAL CELLS ENUMERATION IS AN HELPFUL TOOL IN THE DIAG-
NOSIS OF AGVHD IN PATIENTS UNDERGOING ALLOGENEIC STEM CELLS TRANSPLANTA-
TION
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AlloBMT can be burdened by life-threatening complications, being
GVHD the major cause of morbility and mortality. Clinical and physio-
pathological evidences showed that vascular endothelium could be a
target of GVHD in very early phase; therefore markers of endothelial
damage are warranted as valuable support in GVHD diagnosis. We con-
ducted a study with primary endpoint to identify and count circulating
endothelial cells (CEC) in peripheral blood of patients undergoing
alloBMT as a function of endothelial damage. The CellSearch System®
is used to capture and enumerate CEC. Enriched and stained cells are dis-
pensed into a MagNest® cartridge that is scanned and individual images
of cells are scored as CEC, based on CD146+, CD105+, DAPI+ and
CD45- phenotype. Patients undergoing alloBMT were tested before (T1),
after the conditioning regimen (T2), at engraftment (13), at GVHD onset
(T4) and at 1-2 weeks after steroids treatment (T5). Ten healthy subjects
served as controls. We enrolled 40 patients with hematologic neoplastic
diseases (7 HD, 13 AML, 5 ALL, 8 MM, 3 CLL, 1 NHL, 1 CML, 2 SAA)
undergoing alloBMT from either HLA-matched familial (n=12) or unre-
lated donor (n=28). aGVHD (grade I-IV) manifested in 19/39 patients. No
clinical and transplant characteristics differences were present between
patients with and without GVHD. The median CEC/ml pre-alloBMT
was 20 (n=40, range 4-718), in comparison to a value of 2 (range 1-14)
in the 10 healthy subjects. At time of engraftment CEC/ml were 47
(range 16-148) in patients with GVHD and 92 (range 23-276) in patients
without GVHD (P=0,006). This difference remained significant in mul-
tivariate analysis by logistic regression model (OR 0,97, 95% C.I. 0,96-
0,99; P=0,02). At GVHD onset, the relative increase of CEC counts (T4
vs T3) was 44 % (range, -43 - 569 %) in GVHD patients versus 0% (range,
-49 —2%) in patients without GVHD (P=0,003), being confirmed in mul-
tivariate analysis (OR 1,04, 95% C.I. 1,0-1,08; P=0,04). Circulating
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endothelial cells can represent a promising marker to monitor endothe-
lial damage in patients undergoing alloBMT. The confirmation of the
clinical utility of CEC counts in a larger series of patients, together with
the use of a semi-automatic, standardized and reproducible technology,
will allow a valuable help in the diagnostic definition of GVHD in ear-
ly phase, and moreover could be a valid complement in the prognostic
stratification of patients candidates to alloBMT.
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MAN SHORT INTENSIVE RITUXIMAB-CHEMOTHERAPY PROGRAM
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Introduction. Burkitt lymphoma (BL) and B-cell acute lymphoblastic
leukemia (B-ALL) are very aggressive malignancies with poor prognosis
unless treated with highly specific intensive programs. The German
Multicenter Study Group for Adult ALL piloted a short intensive ritux-
imab (R)-chemotherapy program that improved outcome compared to
the prior regimen. The Northern Italy Leukemia Group adopted the
same protocol to treat 105 consecutive, unselected adult patients (pts.)
with BL and B-ALL. Aim. We evaluate the long-term results of a prospec-
tive clinical study enrolling more than 100 adult pts. with BL/B-ALL.
Patients: One-hundred five pts. were treated (median age 47 years, range
17-78); 48% had B-ALL, 25% were older than 60 years, 37 % exhibited
an ECOG performance status (PS) >1, and 14% were HIV-positive.
Depending on extent of disease, treatment consisted of six-eight ritux-
imab infusions and four-six intensive chemotherapy courses (attenuat-
ed in patients aged >55 years) with high-dose methotrexate, fractionat-
ed ifosfamide/cyclophosphamide, other drugs in rotation, and intrathe-
cal chemoprophylaxis.
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Figure 1.

Results. Eighty-three pts. (79%) achieved CR, 8 were refractory and
14 died of complications. All early deaths occurred in pts. aged > 40
years, correlated with stage III-IV BL or B-ALL (n=18), PS 21 (n=10), and
were mainly caused by infections. After a median f-up of 23.8 months
(range 0.7-99), 65 pts. (61%) were alive in 1st CR, 19 died of complica-
tions, and 19 had refractory/recurrent disease. The 3-year overall and dis-
ease-free survival were 67 % and 75%, respectively, ranging from 100%
to 45% for OS (P=0.000) and from 100% to 60% for DES (P=0.01) in pts.
with low, intermediate and high adapted international prognostic index.
In multivariate analysis, only age (< vs >60 years) and PS (0-1 vs >1)
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retained prognostic significance, identifying 3 risk groups with OS and
DFS probabilities of 88% and 87.5%, 57 % (P=0.0000) and 70.5%, 20%
and 28.5% (P=0.0001), respectively. Relapse rate was only 7% in pts.
treated with an intercycle interval <25 days. Conclusion. This regimen
achieved 100% curability in pts. with low adapted international prog-
nostic index (21 % of total), and very close to 90% in pts. aged =60 years
with PS 0-1 (48% of total). Rapid Burkitt lymphoma/leukemia diagno-
sis with prompt patient referral to prevent clinical deterioration, and
careful supervision of treatment without chemotherapy delay can
achieve outstanding therapeutic results.
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PONATINIB IS SAFE AND ACTIVE IN PATIENTS WITH RELAPSED/REFRACTORY PHILADEL-
PHIA POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIA (PH+ ALL) HARBOURING T3151
MUTATION: THE BOLOGNA EXPERIENCE
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Background. Ponatinib, a potent third generation pan BCR-ABL
inhibitor, has recently showed a relevant activity against native and
mutant forms of BCR-ABL, including the TKI resistant T315] mutant.
The aim of this compassionate protocol was to confirm and evaluate the
efficacy and the safety of the compound in patients with advanced Ph+
ALL and CML. Design and Methods Ponatinib was obtained through a
compassionate personalized program, approved by Ariad and by
Bologna Ethical Committee. After informed consent was signed, from
May 2012 to March 2013, 14 patients (M/F: 6/8) have been treated with
Ponatinib (45 mg orally, daily), including 12 Ph+ ALL (p190) and 2 BP (1
Myeloid and 1 Lymphoid, p210) of CML. All the patients were resistant
or intolerant to previous TKIs administration. The median age of the
patients was 55 years (range 18 -94). At the time of enrolment, median
Hb, PLTs and WBC values were 11 g/dl (range 5.6-12.3), 70000/mmc
(range 3000-255000) and 52620/mmc (range 5240-300000), respectively.
At baseline, mutational analysis showed the presence of T315] mutation
(8 pts), G250E (1 pt), T3151 and Y253H (1 pt), T3151 and Y253A (1 pt).
No mutations were detected in 3 patients. Results. With a median fol-
low up of 80 days (range 15-225+), a maHR was obtained in 12/14
patients (86 %, with a median time to maHR of 24 days. After one month
of treatment, a reduction of BCR-ABL fusion transcript was observed in
10/14 patients (71%). The level became undetectable in 4 patients (2
with T315] mutation). Median OS was 19 months (range 11-44+). A
progression disease was observed in 4 patients. Mutational analysis after
treatments, cytogenetic details, and further molecular data will be pro-
vided on site. At the time of this report, 7/14 patients are still on study
(50%), whereas in the other 7 patients Ponatinib was discontinued due
to lack of efficacy (5 pts) or to allow a stem cell transplantation (2 pts).
Non-hematologic adverse events were described in 6/14 patients (grade
>III skin rash in 3 patients; grade>II serum lypase increase in 2 patients;
grade>II myalgia in 1 patient). Conclusion. In our experience, the activ-
ity of Ponatinib in advance Ph+ Leukemias, mainly in T315] mutated
patients, was confirmed. No treatment-related deaths occurred. The
understanding of molecular mechanisms responsible for resistance or
lack of response to the drug will be necessary in order to early identify
the patients who could take advantage from this treatment.
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DEREGULATED EXPRESSION OF CHECKPOINT KINASE 1 (CHK1) IN BCR-ABL-POSITIVE
ACUTE LYMPHOBLASTIC LEUKEMIA (BCR-ABL+ ALL) SUGGESTS A NEW THERAPEUTIC
TARGET
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The activation of Chk1 has been demonstrated to influence response
to chemotherapy in patients with BCR-ABL-positive chronic myeloid
leukemia patients (Nieborowska-Skorska et al, Cell Cycle 2006). Chk1
and Chk2 are serine threonine kinase activated by different insults lead-
ing to DNA damage and involved in DNA repair and cell cycle control.
Since, their role has not been established in BCR-ABL+ ALL, we inves-
tigated the expression of Chk1/Chk2 in blast cells from adult BCR-ABL-
positive ALL patients (n=48) compared with normal bone marrow pre-
cursor cells (n=9) using the BioMark instrument (Fluidigm) and Fluidigm
Dynamic Array 48 x 48. The expression of Chk1 but not Chk2 was high-
er (p=0,0005) in BCR-ABL+ leukemia patients (median value 0,69) com-
pared with normal samples (median value 0,27). In order to better under-
stand the biological role of Chk1 in ALL, we included in the analysis dif-
ferent B (BCR-ABL-positive: BV-173 and SUP-B15; BCR-ABL-negative:
REH, NALM-6 and NALM-19) and T (MOLT-4, RPMI-8402 and CCREF-
CEM) leukemia cell lines. The expression of Chkl was very homoge-
neous among the cell lines, with no difference between BCR-ABL-pos-
itive or negative cells. Since Chk1/2 inhibitors are currently available, we
investigated the efficacy of Chk1/2 inhibition by PF-0477736 (Sigma)
both as single agent and in combination with tyrosine kinase inhibitors
(TKIs), imatinib and nilotinib, in BCR-ABL+ leukemia cell lines. Results
showed that the combination (TKIs + Chk1/2 inhibitor) is more effec-
tive than the single inhibitors in inducing cell death. In conclusion, adult
ALL patients show an higher expression of Chk1 compared with normal
bone marrow precursor cells. This abnormal expression could be found
also in different B-/T-ALL cell lines, suggesting that the inhibition of
Chk1 could be a target for new therapeutic strategies in ALL. Acknowl-
edgments: Supported by European LeukemiaNet, AIL, AIRC, PRIN 2010-
2011, Fondazione del Monte di Bologna e Ravenna.
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Background. MRD analysis is the most powerful indicator of the risk
of relapse and is adopted in Acute Lymphoblastic Leukemia (ALL)
patients for the risk-stratification. In most clinical trials the required sen-
sitivity of the probe is at least 10-4. MRD evaluation is usually not per-
formed with low sensitivity probes and patients are treated according to
clinical risk stratification (high risk, HR or standard risk, SR). Aims:To
evaluate the ability of low sensitive probes in revealing high MRD lev-
els and classify patients as high risk of relapse due to leukemia persist-
ence. Methods. The prospective Northern Italy Leukemia Group trial
09/2000 enrolled a total of 280 consecutive unselected patients with Ph-
ALL. In this study post-consolidation treatments were administered
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according to the MRD status. MRD was assessed by RQ-PCR using one
or two patient-specific molecular probes. MRD was evaluated at weeks
10, 16 and 22 and results were used to categorize patients as MRDneg
(negative at w 22 and negative or positive <10-4 at w16) or MRDpos.
SCT or intensified chemotherapy was prescribed to MRDpos patients
whether maintenance to MRDneg patients. Only probes reaching the
sensitivity of 10-4 were used for treatment allocation; patients without
a sensitive probe were treated according to clinical risk. Results. Of 280
registered patients 142 completed consolidation phase and were eligi-
ble to MRD risk stratification. Fifty eight patients were classified as
MRDneg and 54 MRDpos. For 30 patients MRD was not available for
reliable risk assignment. Within these 30 cases, 9 had a low sensitive
probe (10-3) with 8 having the MRD evaluation performed on available
sample. A positive MRD signal at 10-3 level or greater in at least one
sample was found in 5 cases. Among these, one patient experienced an
early relapse, one refused any treatment and one relapsed after SCT.
Interestingly, two of these patients had been previously assigned to the
SR class (one SR B and one SR T lineage ALL) while the transplanted
patients was a HR B ALL. Furthermore, the only two MRD positive sur-
viving patients had been classified as clinical SR but received intensified
chemotherapy courses, followed by SCT in one case. Conclusion: Our
analysis suggests the usefulness of MRD evaluation in ALL even with
low sensitive probes to identify, especially in clinical SR group, patients
with high residual disease in whom intensified treatments are needed
to avoid impending relapse.

C0035

DEEP MOLECULAR CHARACTERIZATION OF ADULT B-CELL PRECURSOR ACUTE LYM-
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Introduction. Genome-wide profiling of B/T-ALL identified many
novel somatic alterations, several of which have clear implications for
risk stratification or future therapeutic targeting. However, most of the
studies focused on children and therefore a deep molecular characteri-
zation of adults is still challenging, especially for those cases lacking
recurrent fusion genes. Subjects-Methods. In order to shed light on this
ALL subgroup, until now we retrospectively analyzed 28 newly diag-
nosed BC-ALL subjects (19 males/9 females; median age 41.5 years; neg-
ative for known fusion genes). Karyotype was normal in 10/28 (36%),
showed abnormalities in 5/28 (18%) and failed or was not available in
13/28 (46%) cases. Overall survival rate was very poor with a median
of 14 months (range, 1-75). We analyzed copy number alterations (CNA)
of IKZF1, CDKN2A/B, PAX5, EBF1, ETV6, BTG1, RB1, and genes with-
in PAR1: CRLF2, CSF2RA, IL3RA by the SALSA MLPA kit P335 IKZF1
(MRC Holland). In addition, mutation status was assessed for TP53,
CRLE2, JAK2, LEF1, PAX5 and IL7R by next generation sequencing
(NGS) with GS Junior (Roche Applied Science; IRON-II study oligonu-
cleotide primer plates). Moreover, SNP arrays analysis was performed
in 57 % of cases to more fully assess genomic complexity. Results. Over-
all 76% of subjects showed an abnormality of at least one of the ana-
lyzed genes: 7 (25%) had one, 4 (14%) had two, 6 (21%) had three, 6
(21%) had four or more alterations. In subjects showing no abnormali-
ties, SNP arrays analysis revealed amplification of chromosome 1q in 2/6
(33%). Deletions of CDKN2A/B were the most frequent (39%) and in
73%, they occurred together with other abnormalities, suggesting that
multiple events are needed to induce the full leukemia phenotype. Oth-
er common CNA included: deletions of IKZF1 (25%), ETV6 (25%),
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PAX5 (14%), EBF1 (11%), PAR1 region (11%) and RB1 (7%). NGS
showed mutations of TP53 in 18% of cases (W147*, V172L/G, G245C,
Del244-246, D259Y) while JAK2 and CRLF2 were mutated in 7%
(R683S/G) and 4% (F232C), respectively. Importantly, subjects with no
abnormalities showed better survival rates compared to those with one
or more molecular alterations (p<0.01). Conclusions: BC-ALL lacking
recurring fusion genes is a highly heterogeneous and complex disease.
Current diagnostic procedures are in need of revision to improve risk
assessment and to guide therapeutic decisions. Supported: ELN, AIL,
AIRC, Fondazione del Monte, PRIN 2011, NGS-PTL project.
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Introduction. T-ALL is an aggressive malignancy and despite improve-
ments in survival rates prognosis is still poor. A common aberrantly
expressed pathway related to T-ALL and converging on anti-apoptotic
and pro-survival signals activation is PI3K/Akt and its inhibition is an
attractive strategy to improve current treatments. NVP-BKM120 is a
highly selective pan-class I PI3K inhibitor which has shown antitumor
activity in preclinical and clinical studies in solid cancers. Here we inves-
tigated its efficacy in T-ALL. Methods. A panel of T-ALL cell lines with
up-regulated PI3K/Akt signaling and primary T-ALL blasts were treated
with increasing concentrations of NVP-BKM120 and analyzed at differ-
ent time points. Results. MTT assays documented a strong reduction of
viability in all cell lines tested with a median IC50 lower than 2uM after
48 hours treatment that correlate with apoptosis as documented by
Annexin V/PI analysis and activatation of caspases. To asses selective
inhibition of PI3K, levels of the pathway components p-Akt(ser473) and
p-S6RP(Ser235/236) have been evaluated by western blotting showing
a strong decrease in a dose and time dependent manner. Efficacy of
NVP-BKM120 was also tested in an ex-vivo model of primary blasts
from T-ALL patients with assessed constitutive activation of PISK/Akt
pathway and results were consistent with i# vitro studies. Comparison
between NVP-BKM120 and PI3K selective inhibitors p110 isoforms pro-
vided its stronger effect in terms of viability and pathway inhibition. The
drug was also able to synergize with dexamethasone and vincristine
both in vitro and ex-vivo. To note, NVP-BKM120 extents pro-apoptotic
effects also in Jurkat cells co-cultured with MS-5 stromal cells which
mimic bone marrow microenvironment suggesting a potential over-
come of its protective effect toward leukemic cells i vivo. Finally cell
cycle has been analyzed by flow cytometry revealing a strong accumu-
lation in the G2/M phase while immunofluorescent analysis identified
an increased number of mitotic cells with disorganized mitotic spindle
compared to control, suggesting an impairment in G2/M regulation and
in mechanisms involved in cell cycle progression. Conclusion: NVP-
BKM120 showed viability reduction and apoptosis induction in T-ALL
cells as well as in primary T-ALL blasts due to PI3K pathway inhibition

supporting its clinical evaluation in T-ALL.



O

Hemostasis and Thrombosis

=
—

C0037
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Background. Venous thromboembolism is a common complication in
patients with paroxysmal nocturnal hemoglobinuria (PNH) and frequent-
ly occurs in the splanchnic veins. PNH screening is recommended in
patients with splanchnic vein thrombosis (SVT) and signs of hemolysis
or cytopenia, but the presence of mutant PNH clones may cause com-
plement-mediated endothelial cell damage resulting in a prothrombotic
state even in the absence of hemolysis. The prevalence of PNH clones
in non-selected SVT patients is currently unknown. We carried out a
multicentre cross-sectional study to determine the prevalence of PNH
clones in a group of patients with SVT and without overt PNH. Meth-
ods. Patients with objective diagnosis of SVT within the previous 2 years
were eligible for the study. Information was collected on demographic
characteristics, risk factors, and site of SVT. All patients underwent blood
sampling and the presence of PNH clone was centrally assessed using
high sensitivity flow cytometric analysis to identify an abnormal popu-
lation of 0.01% PNH cells or more. Results. 202 SVT patients were test-
ed, 118 (58.4%) were males, mean age was 54.6 years (range 17-94). Site
of thrombosis was portal in 103 patients, mesenteric in 74, splenic in 39,
and supra-hepatic in 10. Major risk factors for SVT included cirrhosis in
31patients (15.3%), recent surgery in 22 patients (10.9%), and a myelo-
proliferative neoplasm in 21 patients (10.4%); in 70 (34.6%) patients
SVT was unprovoked. Median time elapsed between SVT diagnosis and
testing was 349 days. Cells with the PHN phenotype confirmed in two
independent samples were detected in 2 (0.99%, 95% CI 0.17-3.91)
patients, one with mesenteric vein thrombosis and inflammatory bow-
el disease, the second with unprovoked portal vein thrombosis. The
clone size was 0.014% and 0.16%. The prevalence of PHN clones in
patients with unprovoked SVT was 1.43% (95% CI 0.07-8.77) Conclu-
sions Small PNH clones can be detected in patients with a history of SVT
and no clinical manifestations of disease. Future studies are needed to
explore the potential role of this finding in the pathogenesis of SVT and
to better define in larger cohorts the cost- effectiveness of screening for
PNH clones in this population.

C0038

THE JAK2 V617F MUTATION IN PATIENTS WITH CEREBRAL VENOUS THROMBOSIS IS
ASSOCIATED WITH AN INCREASED RISK OF RECURRENCE

De Stefano V,! Za T,! Ciminello A,! Betti S,! Pilato E2 Della Marca G,2
Morosetti R,2 Chiusolo B! Di Lazzaro V,? Rossi E!

nstitute of Hematology; *Institute of Neurology, Catholic University; 3Iustitute
of Neurology, Campus Bio-Medico University, Rome, Italy

Background. Cerebral venous thrombosis (CVT) is a rare and severe
event. Recently a part of patients has been reported to carry the molec-
ular marker of myeloproliferative neoplasm (MPN) JAK2 V617E Little is
known about the follow-up of CVT patients. Aim of the study: To inves-
tigate in a cohort of patients with CVT the rate of recurrent venous
thromboembolism (VTE) and the risk for recurrence associated with
either thrombophilia and JAK2V617F Patients and methods: We inves-
tigated an ambispective cohort of 114 CVT patients; 25 (M/F 18/7) were
aged <18 years (median 5, range 0-13). The 89 adults (M/F 16/73) had a
median age of 35 (range 18-82). Patients with cancer were excluded.
Inherited thrombophilia, antiphospholipids, and JAK2V617F were
searched in all patients. A follow-up >6 months after CVT was record-
ed in 72 patients (60 adults), being prospective in 50 (31 adults). The
probability of recurrence was estimated by the Kaplan—-Meier method.
Results. In pediatric patients the leading causes of CVT were loco-region-
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al infections (n=13, 52%). Thrombophilia was diagnosed in 5 (20%); no
child had JAK2V617E In adults CVT was associated with oral contracep-
tives or pregnancy in 35 (48% of females) and 16 (22% of females),
respectively, with other risk circumstances in 13 (14% of cases), and was
unprovoked in 24 (27 %). Thrombophilia was diagnosed in 27 (30%).
Eight patients had JAK2V617F (9%); only 1 CVT was unprovoked. Four
of them had diagnosis of MPN at the CVT event. In the 60 adult patients
with an evaluable follow-up (median 2.3 years, range 0.5-32.6, total 336)
the incidence of recurrent VIE was 3.1% pt-years (11 events in 10
patients: 3 CVT, 6 DVT- 2 in the same patient -, 2 splanchnic throm-
boses). Recurrences occurred in 1 of 31 reference patients without either
thrombophilia and JAK2V617F (3.2%), 3 of 21 patients with throm-
bophilia (14.3%), and 6 of 7 patients with JAK2V617 (86%). No increase
in risk was associated with thrombophilia (hazard ratio, HR, 1.11,
95%CI 0.18-6.76); in contrast, the overall HR ratio for recurrence asso-
ciated with JAK2V617F was 4.75 (95%CI 1.81-35.77). The incidence of
recurrence was 9.1% pt-years in the JAK2V617F-positive patients and
1.8% pt-years in those JAK2V617F-negative. Conclusions. In CVT
patients the overall risk of recurrence is low and is not associated with
thrombophilia. However, JAK2V617F is associated with an exceedingly
high risk of recurrence, suggesting need for long-term anticoagulation.
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Introduction. The EMA Guideline on the clinical investigation of
recombinant and human plasma-derived factor VIII products, requires
clinical data on paediatric subjects to be provided with the initial appli-
cation for marketing authorisation within the EU. According to EMA the
clinical study in children 0-<12 years should be initiated following review
of pharmacokinetic (PK) and efficacy/safety data from 20 previously
treated patients (PTPs) =12 years for at least 50 exposure days (EDs). PK
followed by investigation of efficacy and safety for at least 50 EDs each
in 50 paediatric PTPs is required. Novo Nordisk conducted a paediatric
trial (NN7008-3545; guardiaTM 3) with turoctocog alfa, a human rFVI-
11, for treatment and prevention of bleeds in PTPs with severe haemophil-
ia A. Methods. This was a multi-centre, multi-national, non-controlled,
open-label, safety, efficacy and PK trial. Paediatric PTPs <12 years of age
with severe haemophilia A (FVIII=1%) without inhibitors and with at
least 50 EDs to FVIII were included in the trial. Results. A clinical trial
application was submitted to Health Authorities and ethical commit-
tees/institutional review boards at 28 sites in 11 countries worldwide
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with a mean approval time of 2-3 months. The NN7008-3545 trial was
initiated June 2010 and 60/69 screened patients completed the trial. Total
recruitment time was a little more than 12 months with an enrolment
rate of 5-6 subjects/month during the last 9 months. Last patient’s last
visit was in Nov 2011. After completion, all patients chose to participate
in the extension trial (guardian TM 2 trial). Conclusion: In children with
haemophilia, growth and development influence FVIII PK that in turn
influences replacement therapy. The revised EMA guideline introduces
the requirement for pre-licensing trials in paediatric haemophilia sub-
jects. The guardian TM 3 trial is the largest completed paediatric trial in
severe haemophilia A without inhibitors and the first following the
revised EMA guidelines. Fast completion was made possible through
global trial allocation. Only 10 % of the patients were recruited at sites
in EU countries.

C0040

CORRELATION OF BLEEDING PHENOTYPE,/FXI ACTIVITY (FXI:ACT) IN CONGENITAL FXI
DEFICIENCY

Santoro C, Di Mauro R, Baldacci E, Mercanti C, Abbruzzese R, Barone
E Bochicchio RA, Parlanti L, Foa R, Mazzucconi MG

Ematologia, Dipartimento di Biotecnologie Cellulari ed Ematologia, Sapienza
Universita di Roma, Italy

Background. Bleeding phenotype in FXI deficiency is variable and
generally related to surgery/trauma. Moreover, there is a poor correla-
tion between bleeding and baseline FXI:Act. Aim. To describe the hem-
orrhagic phenotype of our FXI deficient population and to relate the
phenotype with FXI:Act. Patients and Methods. We have been follow-
ing 94 FXI deficient patients: 43F 51M; diagnosis median age: 28.7 years
(0.9-83.9); median follow-up: 0.9 years (0.1-36.2); median FXI:Act of all
patients: 38% (range 0.5-69%; normal values: 70-140); FXI:Act <1% in
5 patients, >1=5% in 12, >5<10 in 3, >10<20 in 6, >20<70 in 68. Exces-
sive bleeding is reported as described in medical records. Results. Fifty
six patients experienced bleeding episodes not surgery-related. Prior to
diagnosis, 64 patients underwent 133 surgeries. Prophylactic treatment
was administered in 3/133 procedures: tranexamic acid (TA) in 1, fresh
frozen plasma (FFP) in 2. Twenty eight/133 (21 %) post-surgery hemor-
rhages were reported in 19 patients; in 12/28 cases, transfusional thera-
py (FFP and/or red blood cells units) was needed. Median FXI:Act of
bleeder patients was 28% (0.5-53%). Twenty nine spontaneous deliv-
eries (SD) and 8 caesarian sections (CS) were performed without prophy-
laxis: 4 post-partum hemorrhages occurred (patients FXI:Act: 2, 6, 27,
52.3% respectively). In 3 cases transfusional therapy was necessary.
After diagnosis, 23 patients underwent 34 surgeries. Prophylactic treat-
ment was administered in 23/34 procedures: TA in 7, FFP in 2, desmo-
pressin in 4, FFP+TA in 8, desmopressin+TA in 2. The only bleeding
reported (1/23, 4%) was after an emergency appendectomy performed
under TA administration, in a patient whose FXI:Act was 2.8%. In 2/11
surgeries performed without prophylaxis, an excessive bleeding was
reported but transfusional therapy was not necessary; FXI:Act was 29%
for both bleeder patients. Four SD and 5 CS were performed with pro-
phylaxis: FFP in 4, TA in 2, desmopressin in 3. No post-partum hemor-
rhages occurred. Conclusions. We confirm the wide variability in bleed-
ing phenotype in EXI deficient patients, not related to the baseline
EXI:Act levels. We highlight that a good management of prophylaxis
treatment dramatically reduces the percentage of bleedings in case of
surgery (21% vs 4%) and deliveries. Because of the low correlation
between FXI:Act and the phenotype, we highlight the need of labora-
tory-based prognostic factors for a better management of these patients.
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CHARACTERIZATION OF THROMBIN GENERATION POTENTIAL IN POLYCYTHEMIA VERA
PATIENTS ENROLLED IN THE CYTO-PV ITALIAN CLINICAL TRIAL

Marchetti M,! Gargantini C,! Verzeroli C,! Russo L,! Vignoli A,! Bar-
bui T, Rambaldi A, Finazzi G,® Rapezzi D,* Musto B Gaidano G,°
Musolino C,” Cacciola R,® Santini S,° Falanga Al
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tion; 3Division of Hematology, Hospital Papa Giovanni XXIII, Bergamo, Italy;
4Division of Hematology, Ospedale Santa Croce e Catle, Cuneo, Italy; >Centro
di Riferimento Oncologico della Basilicata, Rionero in Volture,Italy; ¢ Division of
Hematology, AOU Maggiore della Carita, Novara, Italy; 7Az. Policlinico Uni-
versitario G. Martino, Messina, Italy; $Division of Hematology, Ospedale Fer-
rarotto, Catania,Italy; ?Unit of Hematology, Ospedale Misericordia e Dolce,
Prato, Ttaly

The pro-thrombotic effect of an elevated hematocrit (HCT) has been
clearly demonstrated in polycythemia vera (PV) patients by the obser-
vation that at progressively higher HCT values there is an increase of
thrombotic risk. Current guidelines for PV management recommend to
maintain HCT below 45% in males and below 42 % in females through
phlebotomies and/or the use of cytoreductive drugs. Recently, the results
of CYTO-PV clinical trial showed that PV patients with an HCT target
<45% have a significantly lower rate of cardiovascular death and major
thrombosis than those with an HCT in the range 45-50% (Marchioli e
al, NEJM 2013). In the setting of the CYTO-PV trial was planned a bio-
logical sub-study to assess: 1) thrombin generation (TG) potential
according to HCT levels, and 2) TG predictive value for bleeding and/or
thrombosis. One hundred twenty-four PV patients (HCT<45%: n=66,
HCT 45-50%: n=58; age 42-87 years) were enrolled in the biological
sub-study. Blood samples were collected at randomization, and then
after every 6 months for 5 years. TG potential was determined by the
calibrated automated thrombogram assay (CAT assay, Stago), in platelet-
poor plasma spiked with 5pM tissue factor (TF). TG was also performed
in the presence of activated Protein C (APC) to evaluate APC resistance,
and results expressed as normalized APC sensitivity ratio (nAPCsr).
Fifty-one healthy subjects acted as the control group. At baseline, HCT
levels were not different between patients randomized at HCT<45% vs
HCT 45-50%. A significant correlation was observed between HCT val-
ues and TG parameters [ETP (R=0.501) and Peak (R=0.329)]. At baseline
we also observed that APC markedly inhibited ETP and Peak of TG in
both PV patients and controls; however, patients were more resistant to
the anticoagulant action of APC compared to controls, resulting in sig-
nificantly higher plasma nAPCsr. During follow-up, in patients random-
ized at HCT <45%, nAPCsr showed an overall decrease over time
towards control values, while it remained higher than controls in the
HCT 45-50%. The low rate of thromboses (n=9) and major hemorrhag-
es (n=2) in the tested group did not allow us to assess the predictive val-
ues of TG for the thrombohemorrhagic events.In conclusion, our data
show that in PV patients a more resistant to APC phenotype occurs
compared to healthy controls. The more aggressive cytoreductive regi-
men, i.e. HCT <45% as target, appeared to be associated to a less APC
resistant features.
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ANTITHROMBOTIC PROPHYLAXIS IN PREGNANT WOMEN WITH ANTITHROMBIN CON-
GENITAL DEFICIENCY IS EFFECTIVE IN PREVENTING ADVERSE OUTCOMES

De Stefano V, Ciminello A, Za T, Betti S, Marietti S, Chiusolo P, Leone
G, Rossi E

Institute of Hematology, Catholic University, Rome, Italy

Background. Type I (quantitative) or II (qualitative) antithrombin (AT)
deficiency is caused by more than 200 mutations of AT gene. Type I
deficiency is subclassified according to dysfunction of the reactive site
(RS) or heparin binding site (HBS) or pleiotropic effects (PE). Type II
HBS is associated with a low thrombotic risk. Aim of the study. To
investigate the rate of thrombotic and obstetric complications in preg-
nant women with AT congenital deficiency and the effect of antithrom-
botic prophylaxis on the outcome of pregnancy. Patients and methods.
We investigated in 35 women with congenital AT deficiency the out-
come of their pregnancies with or without antithrombotic prophylaxis.
Twenty-two women had type I deficiency and 13 type II (9 HBS, 2 RS,



2 PE); 26 were probands, and nine were relatives of nine probands. Nine
women (none with HBS deficiency) had VTE prior to the first pregnan-
cy. The outcomes were venous thromboembolism (VTE) or obstetric
complications (OC) (early/late fetal loss, intrauterine growth restriction
(IUGR), preeclampsia). Heparin prophylaxis was administered as thera-
peutic unfractionated or low molecular weight heparin (UFH or LMWH)
in 21 women with type I or Il (RS or PE) deficiency and in one with HBS
deficiency, as a sequence therapeutic UFH-warfarin-UFH in five women
with type I deficiency and as prophylactic LMWH in four women with
HBS deficiency. Results. We analyzed ambispectively 75 pregnancies.
Forty-seven non-HBS pregnancies (19 women) were not prophylaxed,
and 53% were complicated: seven by VTE (four antepartum), 18 by OC,
one was interrupted. Fifteen non-HBS pregnancies (11 women) received
intensive antithrombotic prophylaxis, and IUGR occurred in one (rela-
tive risk 0.12, 95%CI 0.01-0.84, vs no prophylaxis). Thus, intensive pro-
phylaxis reduced by 88% the risk of pregnancy complications. Four HBS
pregnancies in four women were conventionally prophylaxed and
uneventful; one HBS woman with other risk factors (FV Leiden, obesi-
ty, varicose veins) received therapeutic LMWH,; finally, four HBS women
had eight pregnancies not prophylaxed, with IUGR in one pregnancy.
Conclusions: Use of therapeutic dosages of heparin in pregnant women
with AT deficiency is effective in preventing adverse outcomes; either
prophylactic dosages of LMWH or clinical surveillance seem enough in
the low-risk HBS deficiency.
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TUMOR BURDEN IN HODGKIN’S LYMPHOMA: MUCH MORE THAN THE BEST PROGNOS-
TIC FACTOR

Gobbi P

University of Pavia, Depariment of internal Medicine, Fondazione IRCCS Poli-
clinico S. Matteo, Pavia, Italy

The clinical lesions of Hodgkin’s lymphoma are the final result of a
complex network of active autocrine and paracrine secretion of cytokines
primarily triggered by the scarce neoplastic component and then ampli-
fied by the prevalent inflammatory and stromal cells. The intensity of
this immunologic crosstalk is responsible for histopathological features,
lymph node enlargement, and systemic symptoms of the disease. Under
this point of view, the tumor burden (TB) can be considered the final
expression of the whole cytological disorder, while other prognostic fac-
tors generally depend on the activity of a few, not prevailing, cytokines.
This is likely the reason for the confirmed superior predictivity of (TB)
—whatever the method of assessement — over every other prognostic fac-
tor. This report is the conclusive result of the investigation on the TB of
506 patients from 3 distinct trials (ABVD vs BEACOPP in advanced
stages; ABVD + IF-RT in early-stage unfavorably presenting disease with
two different schedules according to early response; and VBM + IF-RT
in early, favorable-stage disease). TB was measured through the evalu-
ation of the diagnostic whole body CT scan and revealed to be strong-
ly related to the resistance to treatment as it is clinically expressed by fail-
ing to achieve complete remission at the end of treatment or to main-
tain it for at least 12 months. Interestingly, the relationships between TB
and resistance are very different according to the type of treatment and
the curves illustrating these relationships are distinctly separated (Figure
1). The relative risk of early treatment failure can be predicted on the
basis of the TB at diagnosis and the therapy administered, so that, the
treatment could be perspectively chosen on the basis of the measured
TB and a fixed level of acceptable risk. Moreover, TB can offer an
absolute measure of the strength and efficacy of each type of treatment,
with a follow-up of only 12 months from the end of treatment. The rel-
ative complexity of the TB assessment has been an obstacle to its appli-
cation. But, now, a simple and indirect estimate of the TB has been devel-
oped maintaining a prognostic advantage over every other determinant,
IPI score included. Furthermore, promising results are coming from a
semi-authomatic PET/CT scan measuring metabolically active volumes,
instead of whole visible masses. TB in Hodgkin’s [ymphoma is a produc-
tive field of investigation.
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Figure 1.
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PROGNOSTIC FACTORS IN PATIENTS (PTS) WITH RELAPSED /REFRACTORY (R/R)
HODGKIN’S LYMPHOMA (HL) TREATED WITH IGEV AND AUTOLOGOUS STEM CELL
TRANSPLANTATION (ASCT): A NATIONWIDE RETROSPECTIVE SURVEY FROM FON-
DAZIONE ITALIANA LINFOMI (FIL)

Anastasia A, Gandolfi S, Zilioli VR, Spina M, Pulsoni A, Gotti M, Cas-
cavilla N, Angrilli E, Ortu La Barbera E, Botto B, Carella AM, Puccini B,
Levis A, Conticello C, Tedeschi L, Re A, Massidda S, Giordano L,
Brusamolino E, Santoro A, Balzarotti M

Hematology Unit from: Milano Humanitas Cancer Center, Milano Niguarda;
La Sapienza, Roma; San Matteo, Pavia; S. Giovanni Rotondo, Pescara, Lati-
na, Torino 2, Genova, Firenze, Alessandtia, Brescia, Cagliari - Medical Oncol-
ogy Unit from: Aviano, Catania Mediterraneo, Milano S Carlo, Italy

Introduction. The gold standard for relapsed/refractory HL patients is
induction chemotherapy followed by ASCT. IGEV (Ifosfamide, Vinorel-
bine, Gemcitabine) attains both high complete remission (CR) rate and
high mobilizing potential Nowadays in Italy,it is the most widely used
induction regimen in this setting. Thus, on behalf of FIL, we carried out
a retrospective analysis in a homogeneous cohort of patients treated
with IGEV in order to reassess the most common prognostic factors.
Methods. We collected data of pts treated with IGEV plus ASCT from
all FIL Centres between 1997 and 2007. Patients were required to be =18
year-old and they were scheduled to receive 2 to 4 pre-transplant IGEV
courses. For each prognostic factor, the survival distribution was estimat-
ed through Kaplan-Meier method. Log-rank test was used to test differ-
ences between survival distributions in univariate analysis. Results. Data
of 330 patients were available for the analysis. Main clinical character-
istics: median age 32; M/F 57 %/43%; previous regimens 1 64%, > 2
36%; refractory/relapsed: 51%/49%; B symptoms 15%, bulky disease
21%, extranodal disease 13%. Post-IGEV CR was obtained in 39% of
cases evaluated with CT scan, and in 52% of 204 cases performed by
PET. Overall, 269 pts proceeded to transplant after IGEV or further
chemotherapy. With a median follow-up of 57.7 months for the whole
population, median PFS was 50,6 months and median OS was not
reached. In multivariate analysis, refractory disease had negative impact
on both PFS and OS, whereas age, bulky disease and B symptoms affect-
ed OS. Table 1. Conclusions. factors influencing PFS and OS were iden-
tified as reported in Table 1, the further step ongoing is the creation of
a prognostic score based on IGEV homogenously treated R/R HL
patients.

Table 1.

Characteristics PFS 4 yrs P value 0S 4 yrs P value
All 52.3 73.3

Age 0.793 0.015
<40 53.3 78.0

=40 50.9 63.3

Systemic symptoms <0.001 <0.001
A 57.3 79.0

B 33.6 52.9

Bulky 0.191 0.008
No 53.8 75.9

Yes 44.1 57.7

Stage 0.028 0.227
-l 59.5 77.2

- IV 44.4 68.8

Disease Status <.001 0.007
Relapse > 12 62.7 82.6

Relapse <12 62.1 84.1

Refractory 42.6 63.0
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FDG-PET4 NEGATIVITY OBTAINED WITH BEACOPP DOES NOT OVERCOME THE RELAPSE
RISK OF FDG-PET2 POSITIVITY IN RELAPSED /REFRACTORY HODGKIN LYMPHOMA
PATIENTS TREATED WITH IGEV AND HIGH-DOSE CHEMOTHERAPY: A SINGLE CENTER
EXPERIENCE

Peli A,! Re A,! Rossini PL,2 Ferrari S,! Petulld M, Rossi G!

"UO Ematologia, Spedali Civili, Brescia, Italy; *Cattedra di Medicina Nucleare,
Spedali Civili, Brescia, italy

Background. FDG-PET (PET) negativity (neg) before high-dose
chemotherapy (HDC) predicts survival in relapsed/refractory (rel/ref)
Hodgkin Lymphoma (HL) treated with HDC and autologous stem cell
transplantation (SCT). Moreover, early PET positivity (pos) during sal-
vage chemotherapy (CT) seems able to identify patients (pts) with a
dismal prognosis (Castagna L,BJH 2009). Aims. To evaluate the impact
of BEACOPP/escBEACOPP regimens in early PET pos HL pts receiving
IGEV as salvage CT, in terms of PET neg before HDC and progression-
free survival (PES). Patients and Methods. Rel/ref HL pts receiving a PET-
oriented salvage CT. PET evaluation was performed at baseline and after
2 courses of IGEV (PET2). PET2neg pts continued with IGEVx2 cycles
and HDC; responsive pts with PET2 pos received BEACOPP/escBEA-
COPPx2 cycles. In both groups PET was evaluated after the 4th course
of CT (PET4). Chemoresponsive pts received 1-2 cycles of HDC with
SCT. Results. We analyzed 23 consecutive pts with rel/ref HL receiving
IGEV as salvage CT between 2010-2012. All had received ABVD+/-RT
as first line treatment. Sixteen pts (69 %) were primary refractory (11 pts
PET pos after ABVDx2) and 7 pts (31%) were in first relapse (eatly in 4
pts and late in 3). Median age 33 ys (17-53); stage III/IV 83%, B symp-
toms 35%, bulky disease 21%. After IGEVx2, 8 pts (35%) had PET2 neg,
13 pts (57 %) PET2 pos (with partial response) while 2 pts had disease
progression (PD) and are not evaluable. PET2neg pts remained negative
except 1 who had PD after 4th IGEV; 8/13 PET2 pos pts (61 %) convert-
ed to PET4 neg (6/9 pts who received BEACOPP and 2/4 escBEACOPP).
Five/8 pts with PET2 pos and PET4 neg relapsed, as did 2/5 pts with
PET2 pos and PET4 pos (who received tandem SCT auto-auto/auto-
allo). After a f-up of 28 ms (14-39) the 2-ys overall survival and PFS of
all 23 pts were 85% and 60%. The 2y-PFS of PET2 neg and PET2 pos
pts were 87.5% and 49% (p=ns). The 2y-PFS of PET2 pos pts who con-
verted to PET4 neg with BEACOPP/escBEACOPP was 47 % compared
to 60% of pts with persistent PET4 pos (p=ns)(see Figl). Conclusions:
This study confirms the prognostic significance of early PET in HL pts
receiving IGEV as salvage chemotherapy. BEACOPP/escBEACOPP
seems effective in inducing PET4 neg in early PET2 pos pts; however
relapse rate even after HDC remains substantial and independent from
the achievement of PET4 neg. Therefore new experimental approaches
are needed in HL pts showing early PET2 pos during salvage.
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ROUTINE BONE MARROW EVALUATION IN NEWLY DIAGNOSED HODGKIN LYM-
PHOMAS STAGED WITH PET/CT: IS IT REALLY NECESSARY? EXPERIENCE OF
TWO ITALIAN HEMATOLOGICAL CENTERS

Puccini B, Volpetti S, Rigacci L, Zaja F, Kovalchuk S, Fabbri E,Chioz-
zotto M, Benelli G, Puglisi S, Mazzucco M, Perali G, Bosi A, Fanin R

SOD Ematologia, Azienda Ospedaliero Universitario Careggi, Firenze, Italy;
Clinica Ematologica, Azienda Ospedaliero Universitaria, Udine, Ttaly

In a recent retrospective study published by El-Galaly et al JCO, 2012),
454 patients (pts) with a new diagnosis of classical Hodgkin Lymphoma
(cHL) were staged with PET/CT. In this cohort, no positive bone mar-
row biopsies (BMB) were observed in pts in stage I to II according to
PET/CT; moreover, neither in limited nor in advanced stages, a positive
BMB caused a modification of treatment planned. In order to confirm
these observations, we retrospectively analyzed data from pts with new-
ly diagnosed cHL referring to Hematology Divisions of Florence and
Udine University Hospitals since 2006 to 2012. All pts underwent to
both unilateral BMB and PET/CT; stage and risk assessment were
defined according to the Ann Arbor classification and the German
Hodgkin Study Group (GHSG) criteria, respectively. Stage and risk group
obtained with PET/CT alone were compared to those resulting from
PET/CT combined to BMB. In this survey we included 212 pts, median
age 33 (range, 14-71 years); 116/212 pts were male (55%); 36/212 pts
(17 %) presented one ore more focal skeletal lesions at PET/TC and 7/212
pts (3%) had a positive BMB; other patients characteristics are summa-
rized in Table 1.

Table 1.
Staging, risk and skeletal lesions according to PET/CT and BMB
negative BMB positive BMB
(n=204) (n=7)

N % N %
Ann Arbor
according to
PET/CT
| 10 5 0 0
Il 107 52 0 0
1 51 25 2 29
' 37 18 5 71
GSHG risk
group
Early 37 18
Intermediate 72 35
Advanced 96 47 7 100
Focal skeletal
PET/CT lesions
Unifolcal 10 5 2 29
Bifocal 6 3 1 13
Multifocal 15 7 2 29
No focal lesion 174 85 2 29
Homogeneous
diffuse skeletal
FDG uptake 8 4 0 0

BMB did not upstaged any patient who resulted in stage I-II accord-
ing to PET/CT, and in none of the 212 pts BMB modified the therapeu-
tic approach initially planned on the basis of PET/CT. In 2/212 pts with
a PET/CT negative for skeletal lesions BMB was positive, causing an
upstaging from stage III to stage IV. Focal skeletal lesions at PET/CT had
a sensitivity and specificity of 85% each to detect a positive or a nega-
tive BMB. The positive (PPV) and negative predictive value (NPV) of
focal skeletal PET/CT lesions to detect a positive BMB were 17% and
99%, respectively. Concluding, consistently to data previous reported:
a) we did not registered any positive BMB in stages I-II according to

PET/CT; b) in patients with a PET/CT staging we did not observed any
influence of BMB on the planning of treatment; c) we remark the very
high NPV (99%) of PET/CT for bone marrow involvement. On these
grounds, the role of BMB in cHL patients staged with PET/CT seems
questionable.If it is time to exclude BMB form staging of HD will be eval-
uated in further future studies.
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INTERIM RESULTS OF IIL-HD0801 STUDY ON EARLY SALVAGE WITH HIGH-DOSE
CHEMOTHERAPY AND STEM CELL TRANSPLANTATION IN ADVANCED STAGE HODGKIN'S
LYMPHOMA PATIENTS WITH POSITIVE POSITRON EMISSION TOMOGRAPHY AFTER TWO
COURSES OF CHEMOTHERAPY
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A prospective multicenter study on early salvage with high-dose
chemotherapy and autologous stem cell transplantation (ASCT) in
advanced stage Hodgkin’s lymphoma (HL) patients with positive
positron emission tomography (PET-2 positive) after two courses of dox-
orubicin, bleomycin, vinblastine, dacarbazine (ABVD) and on compari-
son of radiotherapy versus no radiotherapy in PET-2 negative patients
in complete remission after 4 additional chemotherapy courses is ongo-
ing. At the time of interim analysis 417 patients were evaluable. In par-
ticular the focus was on PET-2 positive patients and on their outcome
after salvage approach. PET-2 positive patients were scheduled for 4
courses of ifosfamide, gemcitabine, vinorelbine and prednisolone IGEV)
chemotherapy. After IGEV, a second PET evaluation was carried out:
PET-IGEV negative patients received high-dose BEAM chemotherapy
followed by ASCT, PET-IGEV positive patients received high-dose
chemotherapy followed by two ASCT or one ASCT and one allogene-
ic stem cell transplant depending on donor availability. PET-2 positive
(n=81) and PET-2 negative (n=336) patients didn’t differ for baseline
characteristics. Baseline characteristics of PET-2 positive patients were:
42 (52%) males, median age was 31 years, 73% (n=59) nodular sclero-
sis HL, 42 (52%) stage IV and 36% (n=29) bulky. 55 PET-2 positive
patients were evaluable after 4-IGEV courses: 32 (58.2%) obtained a
negative PET and underwent ASCT. 26 patients were restaged after
ASCT, with 24 (92.3%) patients having a final negative PET, while only
two having a positive PET. 23 (41.8%) patients were PET positive after
IGEV: 6 went out of therapy and the others are ongoing. At the time of
analysis median time of follow up was 19 months. Updated results will
be presented at the meeting. These preliminary results showed that
patients resistant to the initial treatment for residual PET-positive mass-
es after the first two course of ABVD can be salvaged by early shift to
high-dose chemotherapy supported by stem cell rescue.
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IMMUNOSUPPRESSIVE PROPERTIES OF NEUTROPHILS IN HODGKIN"S LYMPHOMA

Romano A, Parrinello N, Vetro C, La Cava P, Chiarenza A, Motta G,
Villari L, Palumbo GA, Consoli U, Di Raimondo F

Divisione di Ematologia, Ospedale Ferrarotto- Catania Divisione di Ematologia,
Ospedale Garibaldi- Catania Fondazione Veronesi, Italy

Background. In Hodgkin Lymphoma (HL) elevated neutrophil count
is a well recognized negative prognostic factor but its biological mean-
ing is not elucidated. Material and Methods. In neutrophils (N) obtained
from 15 HL patients we tested phagocytic activity, enzymatic activity
of arginase (ARG-1), expression of ARG-1 and pro-angiogenic factor
PROK-2, and suppression of healthy T-lymphocytes activation in co-cul-
ture experiments. Amount of ARG+ cells was also evaluated in HL lym-
phonodes. Results. We observed an increase of ARG-1 expression in N-
HL up to 100 folds and of PROK-2 up to 36 folds compared to healthy
subjects matched for age and sex (p=0.001), independently from tumor
load and other well-known prognostic factors, including sex, anemia,
stage, bulky disease and IPS. In the lymphonodes, ARG-1 evaluated in
immunohistochemistry showed a granular pattern distribution in lack
of overlapping with CD68+ staining. N-HL exhibited a reduced phago-
cytosis (93.2+1.9 % vs 73.1£3.7, p=0.0008) and an increased arginase
activity up to 15 times compared to healthy subjects matched for age and
sex. Finally, we co-cultured lymphocytes isolated from healthy subjects
(h-Ly) with neutrophils isolated from fresh peripheral blood of HL
patients (HL-N) or healthy subjects (h-Ne) and we evaluated markers of
activation after stimulation with PHA-P at different time-points. After
PHA-P stimulation, CD69 and CD25 were increased in h-Ly from 6 to
24 hours with peak at 24 hours and declining thereafter. CD71 increased
slowly from 6 to 24, 48 and 72 hours, while HLA-DR maintained low
expression with increase at 72 hours. Expression of these activation
markers was down-regulated by co-culture of h-Ly with HL-N at ratio
1:4 and 1:8 at all tested time-points. Conclusion. Taken together our
findings indicate that in HL patients, neutrophils are dysfunctional and
may have a role in the immuno paresis that characterizes HL.
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PROGNOSTIC VALUE OF FDG-PET IN RELAPSED OR REFRACTORY HODGKIN'S LYM-
PHOMA PATIENTS TREATED WITH HIGH DOSE CHEMOTHERAPY AND AUTOLOGOUS STEM
CELL TRANSPLANTATION

Polino A, Capria S, De Angelis E Canichella M, D’Urso B, Mallano S,
Mohamed S, Quattrocchi L, Tronnolone L, Foa R, Meloni G

Ematologia, Dipartimento di Biotecnologie Cellulari ed Ematologia, “Sapienza
Univetsita di Roma, Italy

”

High-dose chemotherapy followed by autologous stem cell transplant
(ASCT) is the standard treatment for patients with relapsed/refractory
Hodgkin’s lymphoma (HD). Aim of this study was to determine the
prognostic value of FDG-PET scan in predicting the outcome of patients
with poor risk HD undergoing ASCT. Data were retrospectively
reviewed in 83 poor risk HD patients with a median age of 29 years (12-
61) consecutively treated with ASCT at our Institution from 2002 to
2012. The M/F ratio was 45/38. Poor risk disease was defined as sensi-
tive relapse (23 cases), response to 2" line treatment (28 cases), more
advanced disease (>2 lines of treatment, refractory relapse) (32 cases).
The median number of prior chemotherapy lines was 3 (2-4). Bulky dis-
ease at diagnosis was present in 53% (44/83) of patients, extranodal dis-
ease at baseline or at relapse was recorded in 33% of cases (28/83). Pre-
ASCT PET/TC was positive in 36 patients, negative in 47. Within the
latter group, 19/47 patients had measurable disease =4cm. The condi-
tioning regimens have varied during the years. BEAM was employed
until 2011 (74 patients); thereafter, Carmustine was replaced by Ben-
damustine 400 mg/m? (3 patients) and by Fotemustine 300 mg/m? (6
patients). The pre-ASCT PET/TC was correlated with progression-free
survival (PES) and overall survival (OS) using the Kaplan-Meier method,
focusing in particular on the prognostic significance of the presence of
measurable disease pre-ASCT in PET-negative patients. The two-year
projected OS of the whole population was 87 % (95% CI: 78-97) and the
pre-ASCT PET evaluation had no influence on OS (p:0.2). The two-year
projected PES was 73 % overall (95% CI: 63-83). Pre-ASCT PET negativ-
ity was the only factor influencing PES both in univariate (85% vs 58 %;
p:0.002) and in multivariate analysis including in the model disease sta-
tus, lines of treatment, bulky disease and extranodal involvement as
covariates. Within PET-negative patients, the presence of residual meas-
urable disease was not associated with a worse outcome (p:0.71). In our
series, a pre-ASCT negative FDG-PET identified patients with a better
outcome probability and was a useful prognostic factor, independently
of the disease status prior to ASCT. A positive pre-ASCT PET identifies
a patient population with a more unfavorable prognosis. Future strate-
gies will need to include for such patients more intensive approaches
such as allogeneic stem cell transplantation and monoclonal antibodies.

C0050

AT HOME MANAGEMENT OF APLASTIC PHASE FOLLOWING HIGH-DOSE MELPHALAN
(200 MG/M?) WITH AUTOLOGOUS PERIPHERAL BLOOD STEM CELLS FOR MULTIPLE
MYELOMA

Moscato T, Russo L, Console G, Fedele R, Meliambro N, Messina F,
Irrera G, Martino M

Hematology with Bone Matrow Transplant Unit, Azienda Ospedaliera BN,
Reggio Calabria, Italy

Aim of the Study is evaluate the appropriate use of health care
resources to reduce costs and waiting lists associated with autologous
(Auto) hematopoietic progenitor cell transplantation (HPCT). We report
the results of an outpatient (OUT), home-treatment program for multi-
ple myeloma patients (pts) receiving high-dose melphalan, HDM(200
mg/mq) and HPCT. Pts and Methods Eligible pts received treatment
with a single or double course of HDM followed by Auto-HPCT. The
home care (HC) cohort consisted of pts who were discharged the day
after HPCT and then received all subsequent supportive care at home,
without any check-up in hospital, with the assistance of specialized HC
transplant professionals. In case of pts whose travel time to hospital
exceeded 45 minutes, refusal of OUT treatment or lack of available care-
givers, they were included in OUT or inpatient (IN) cohort, respective-
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ly. OUT pts were discharged the day after HPCT, but supportive care
was delivered daily in the outpatient clinic. OUT cohort was provided
with free-of-charge suites equipped with emergency phone by the Asso-
ciazione Italiana contro le Leucemie(CASAIL). In IN cohort, the sup-
portive care designed for at home use was administered in hospital until
neutrophil recovery to 0.5 x 10(9)/1. Results. 58 pts were treated with 84
cycles of HDM (33, 17 and 8 pts and 44, 25 and 15 courses in the IN,
OUT and HC cohorts respectively. IN cases were older than OUT and
HC ones but were comparable for disease status. Granulocyte recovery
time was similar between the study groups, while a lower number of
stem cells were infused in OUT cohort. There was no difference in
platelet engraftment. The number of episodes and duration of grade III-
IV mucositis were similar in all groups. Fever occurred in fewer OUT and
HC cases and a significance statistical difference was observed in medi-
an days of fever >38C° and median days on broad spectrum antibiotics
in these cohorts. In pts not hospitalized, readmissions during aplastic
phase were uncommon (8% in OUT and 13 HC group, respectively). No
deaths or unexpected emergencies occurred in the OUT or HC cohort.
Conclusions:At home management in the aplastic phase after HDM and
HPCT by community-based professionals is feasible without signs of
increased toxicity . There is a striking reduction in the incidence of fever,
days of fever and the use of antibiotics in pts not hospitalized. The study
was conducted with the partial financial support of AIL Sezione A. Neri
RC
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Figure 1. Patients randomization and results flow-chart
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BENDAMUSTINE, ETOPOSIDE, CYTARABINE AND MELPHALAN (BEEAM) FOLLOWED BY
AUTOLOGOUS STEM CELL TRANSPLANTATION INDUCE LONG-LASTING COMPLETE
REMISSIONS IN A HIGH PROPORTION OF RESISTANT/RELAPSED LYMPHOMA PATIENTS:
32 MONTHS FOLLOW-UP UPDATE

Visani G,! Stefani PM,? Capria S,° Malerba L,! Galieni B* Gaudio E°
Specchia G,® Meloni G,? Ghetlinzoni E? Giardini C,! Falcioni S,*
Cuberli E® Gobbi M, Sarina B,” Santoro A,” Ferrara E8 Rocchi M,?
Picardi P,! Guiducci B,! Ricciardi T,! Loscocco E! Isidori Al

"Hematology and Stem Cell Transplant Centet, Marche Nord Hospital, Pesaro,
Italy; ?Hematology, Ca’Foncello Hospital, Treviso, Italy; 3Department of Biotech-
nologies and Hematology, University “La Sapienza”, Rome, Italy; *Hematology,
Ascoli Piceno, Italy; >Division of Hematology, University of Bari Medical School,
Bari, Italy; ®Hematology, San Martino Hospital, Genova, Italy; "Department of
Oncology and Hematology), Istituto Clinico Humanitas, Rozzano, Milano, Italy;
8Division of Hematology and Stem Cell Transplantation Unit, Cardarelli Hos-
pital, Naples, Italy; *Insitute of Biomathematics, Urbino University, Urbino, Italy

We previously demonstrated the safety of a new conditioning regimen
with bendamustine, etoposide, cytarabine, and melphalan (BeEAM) pri-
or to autologous stem cell transplant (ASCT) in resistant/relapsed lym-
phoma patients (EUDRACTnumber2008-002736-15). However, median
follow-up for surviving patients was short (18 months) at the time of
publication. Therefore, it was not possible to draw final conclusion on
the efficacy of the BeEAM regimen. For this reason, we evaluated the
efficacy of the BeEAM regimen in terms of disease-free (DES) and over-
all survival (OS) after a median follow-up of 32 months. Forty-three
patients (median age 47 years, range 18-70) with resistant (21) or relapsed
(22) NHL (28) or Hodgkin lymphoma (HL, 15) were consecutively
enrolled in the study. At transplant, 14/43 patients (34%) were in CR,
22/43 (50%) were in partial response (PR) and 7/43 (16%) were either
resistant or in progression. At the time of publication, after a median fol-
low-up of 18 months, 35/43 patients (81%) were in CR. Disease type
(NHL versus HL) and disease status at transplant (chemosensitive versus
chemoresistant) were the only statistically significant variables influenc-
ing PFS (p=0.01;p=0.007). Disease status at transplant (chemosensitive
versus chemoresistant) had a significant impact also on OS (p=0.004). We
updated the follow-up at 32 months after transplant. Thirty-one out of
43 patients are still in CR (72%), as documented by both PET and CT
scan. Two patients with HL were refractory and rapidly died, whereas
10/43 patients (23%) relapsed after a median time of 7.5 months
(range:3-35) from transplant. Five patients died (3 NHL, 2 HL), whereas
5 patients are still alive after relapse. Median PES and OS were still not
reached. Interestingly, disease type at transplant is no longer influencing
PES (p=0.4), and still does not influence OS (p=0.3). On the other hand,
disease status at transplant (chemosensitive vs chemoresistant) is still a
strong predictor of both PES and OS (p=0.03 and p=0.04, respectively).
At present, one patient developed myelodisplasia after transplant. No
other late effects were observed up to now. The new BeEAM regimen
confirms its efficacy, even after 32 months of follow-up from transplant.
Interestingly, the statistical difference between NHL and HL patients in
terms of both PES and OS was not confirmed in the long run. Acknowl-

edgements: supported in part by AIL Pesaro Onlus.
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SEQUENTIAL ALTERNATING R-CHOP AND R-FM CHEMOTHERAPY FOLLOWED BY AUTOLO-
GOUS STEM CELL TRANSPLANTATION RESULTS IN HIGH RATES OF LONG TERM REMIS-
SION IN ADVANCED FOLLICULAR LYMPHOMA

Gandolfi L, Derenzini E, Broccoli A, Casadei B, Pellegrini C, Stefoni V,
Quirini E Tschon M, Papadopulos F, Narducci R, Stefani G, Maglie R,
Argnani L, Zinzani PL

Institute of Hematology “L. e A. Seragnoli”, University of Bologna, Italy

Autologous stem cell transplantation (ASCT) is a potentially curative
treatment option for relapsed Follicular Lymphoma (FL) patients, but to
date available data do not support the use of ASCT as first line consoli-
dation, given the lack of overall survival (OS) advantage compared to
standard therapy. R-CHOP (Rituximab-Cyclophosphamide, Vincristine,
Doxorubicin, Prednisone) and R-FM (Rituximab, Fludarabine, Mitox-
antrone), have comparable efficacy and are widely used as first and sec-
ond line combinations. The best way to sequence the available therapies
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in FL is still undefined. Here we show the long term results of a phase
II trial of sequential chemotherapy alternating CHOP and FM plus Rit-
uximab followed by ASCT in patients with stage III-IV and/or bulky FL
either at disease onset or first relapse, conducted in our Institution from
2002 to 2008. Patients at diagnosis or first relapse were treated in
sequence with R-CHOP for 4 cycles, Endoxan 7g/m? followed by
hematopoietic stem cell harvest, R-FEM for 4 cycles and ASCT. The
ASCT conditioning schedule was BEAM (BCNU, ARA-C, Etoposide,
Melphalan). 24 patients were enrolled, 12 pts were male. Median age
was 44 years. One patient did not undergo ASCT for insufficient left
ventricular ejection fraction and was excluded from the analysis. 13
patients were treated upfront whereas 10 patients at first relapse. After
a median follow-up of 10 years, progression free survival (PFS) and OS
in the whole study cohort were respectively 65 % and 87 %, with a com-
plete response (CR) rate after the completion of sequential treatment of
100%. PES and OS for patients treated at disease relapse were 60% and
70% (4 relapses, 3 deaths) respectively. Remarkably PFS and OS for the
18 patients treated upfront were 70% and 100% (4 relapses) respective-
ly. To date, no secondary malignancies were observed. Sequential treat-
ment alternating standard R-CHOP and R-FM followed by ASCT results
in impressive long term PES and OS, both in first line and at relapse.
These data represent the proof of principle of a sequential therapy con-
taining alternating alkilating agents and purine analogs followed by
ASCT in FL.

C0053

TOTAL LYMPHOID IRRADIATION (TLI) AND HIGH-DOSE MELPHALAN WITH AUTOLOGOUS
HEMATOPOIETIC STEM-CELL TRANSPLANTATION (AHSCT) FOR RELAPSED AND REFRAC-
TORY LYMPHOMA

Ibatici A,! Pica GM,! Guolo E! Vagge S,?> Ghiggi C,! Beltrami G,
Corvd R,% Carella AM!

'Ematologia I, IRCCS San Martino-IST, Genova, Italy; *Dipartimento di
Radioterapia Oncologica, IRCCS San Martino-IST, Genova, Italy

Background. For patients with relapsed/refractory Hodgkin’s disease
(HD) and non-Hodgkin lymphoma (NHL), salvage chemotherapy fol-
lowed by aHSCT is the standard of care. Excellent outcomes in HD
using accelerated hyperfractionated TLI followed by aHSCT have been
reported (ASH Annual Meeting Abs 2012 120: 2024). Helical tomother-
apy is a novel rotational technique which delivers highly conformal radi-
ation dose with great sparing of critical organs. We report on a phase I/II
trial testing TLI in patients with advanced NHL and HD eligible to
aHSCT. Patients and methods: From February 2011 to March 2012, 10
pts with relapsed/refractory HD (n=7), Diffuse Large (n=2) and follicu-
lar B-Cell NHL (n=1) were treated. Median age was 41 years (20-61),
median number of prior therapies was 3 (2-4) and 4 pts had received pri-
or ABMT. Salvage chemotherapy was chosen by treating physician. All
pts had chemosensitive disease with complete remission (CR) in 6
patients (HD=5, NHL= 1), and partial remission (PR) in 4. Conditioning
consisted of melphalan (140 mg/sqm) associated to daily hypofraction-
ated TLI at 400 cGy for 3 consecutive days. Total dose of 1200 cGy, bio-
logically equivalent to 1600 cGy in classical daily fractionation, was
delivered to all nodal sites. In 3 pts, radiation dose was increased with
a simultaneous integrated boost over the region of residual disease.
Results. Median number of CD34+ cells infused was 5,5 x 106/kg (2,1 -
10,0). All pts engrafted with median time to ANC and PLT recovery of
13 (9-21) and 12 days (9-21), respectively . Median follow-up was of 19,2
months (7.3-26.1). The 2 HD pts in PR before transplant achieved CR.
No treatment-related death occurred, 5 pts (50%) developed FUO, and
3 had grade 3/4 mucositis. None experienced grade 3/4 of extra-hema-
tologic toxicity. Overall, the 2-year PES and OS were 50% and 90%,
respectively, whereas in HD the 2-year PES and OS were 71% and 100%
(fig.1). Relapse occurred in 5 pts (HD=2 and NHL=3) at a median time
of 4.9 months and 1 NHL died of disease at 7,3 months after aHSCT.
Conclusions: Our results show that hypofractionated TLI with
tomotherapy in association to high-dose melphalan is safe and feasible
in advanced lymphomas. In terms of clinical efficacy, the small number
of patients limits the interpretation. However, survival curves seem to
be quite encouraging and larger prospective study with TLI as part of the
conditioning in patients with refractory/relapsed HD should be offered.
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COLLECTION OF HEMATOPOIETIC STEM CELLS AFTER PREVIOUS RADIOIMMUNOTHERA-
PY IS FEASIBLE AND DOES NOT IMPAIR ENGRAFTMENT AFTER AUTOLOGOUS STEM CELL
TRANSPLANTATION IN FOLLICULAR LYMPHOMA

Casadei B, Derenzini E, Broccoli A, Pellegrini C, Stefoni V, Gandolfi L,
Quirini E Tschon M, Papadopulos F Narducci R, Stefani G, Maglie R,
Argnani L, Zinzani PL

Institute of Hematology “L. e A. Seragnoli”, University of Bologna, Italy

Major concerns about radioimmunotherapy (RIT) administration ear-
ly in the course of follicular lymphoma (FL) therapy are the long term
toxicity and the theoretical impairment of hematopoietic stem cell (HSC)
harvest, but few data are available about mobilization rates after RIT.
On the other hand, autologous stem cell transplantation (ASCT) is a
suitable treatment option for relapsed FL patients. The present study
evaluates the impact of prior therapy with RIT (Yttrium-90 Ibritumomab
Tiuxetan) and different chemotherapy regimens in all FL patients (n=103)
attempting HSC mobilization at our Institution in the last 7-years peri-
od from January 2005 to March 2012. Sixty-nine patients had received
R-CHOP (Rituximab-Cyclophosphamide-Doxorubicin-Vincristine-Pred-
nisone) or CHOP-like regimens, 21 patients R-FM (Rituximab-Fludara-
bine-Mitoxantrone), 13 patients RIT with Yttrium 90-Ibritumomab
Tiuxetan before HSC mobilization. All pts received chemotherapy plus
granulocyte colony stimulating factor (G-CSF) 5 microgr/kg (n=95) or G-
CSF alone (10 microgr/kg) (n=8) as mobilization regimen. Median
CD34+ cells yield at first mobilization was 7.2x10/kg in the R-CHOP
group, vs 4.3 in the R-FM group, vs 1.7 in the RIT group (p=0.02 R-
CHOP vs R-FM; p<0.0001 R-CHOP vs RIT; p<0.02 R-EM vs RIT). 62 pts
had only one prior treatment, 32 pts had 2, 9 pts had 3. The number of
previous treatments did not significantly affect the amount of PBSC col-
lected. Although 8/183 patients initially failed to collect enough HSC after
RIT, a second and/or salvage harvest was succesfully performed in 7
patients, with 10/13 patients (77 %) finally undergoing autologous stem
cell transplantation (ASCT). The activity of the CXCR4 inhibitor Pler-
ixafor, which was used with G-CSF in 3 cases, was particularly promis-
ing, allowing 2 patients to collect = 2x10% CD 34+ cells/Kg. No differ-
ences in engraftment kinetics were observed between the three groups.
Although mobilization was significantly impaired in patients previous-
ly treated with RIT, a salvage HSC harvest and ASCT after RIT were safe
and feasible in the majority of patients.
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USE OF 1,3-BETA-D-GLUCAN FOR THE DIAGNOSIS OF PNEUMOCYSTIS PNEUMONIA IN
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANT RECIPIENTS

Raiola AM, Secondo G, Malgorzata M, Di Grazia C, Bregante S, Gua-
landi E Van Lint MT, Lamparelli T, Furfaro E, Ghiso A, Varaldo R, Vis-
coli C, Bacigalupo A

Divisione di Ematologia e Trapianto di Midollo e Divisione di Malattie Infettive,
IRCCS San Martino, Genova, Italy

Introduction Pneumocystis pneumonia (PCP) remains an important
cause of interstitial pneumonia in allogeneic hematopoietic stem cell
transplant (HSCT) recipients, particularly in those who discontinued or
could not tolerate the prophylaxis. Early diagnosis and treatment are
important to order to reduce morbidity and mortality. 1,3-beta-D-glucan
(BG) is a serum diagnostic assay, which is positive in most invasive fun-
gal infections, including PCE, with the exception of Zygomycetes and
Cryptococcus. The aim of this study was to assess the performance of
BG, and to compare it with qualitative real time PCR for P. jirovecii in
bronchoalveolar lavage (BAL) fluid, for the diagnosis PCP in HSCT recip-
ients. Patients and methods Overall, 61 consecutive BAL samples per-
formed from January 2009 to January 2012 in HSCT recipients from our
center were analyzed. PCP was defined clinically as the presence of acute
progressive dyspnea; bilateral, symmetric, fine reticular interstitial infil-
trates on CT scan images; clinical response to targeted treatment (trime-
toprim-sulphametoxazole) or death in case of non-treatment and the
absence of other documented infection compatible with the clinical pres-
entation. Colonization was defined as detection of Pneumocystis
jirovecii by PCR but without clinic criteria of PCP. BG was performed
with Fungitell assay, with the cut-off for positivity of 80 pg/ml. Patients
who did not perform PCR for P. jirovecii or BG were excluded from the
study. The comparisons were performed with Fisher’s exact test for cat-
egorical variables and Mann-Whitney test for continuous variables; two-
tailed p was considered significant if <0.05). Results Seven of 61 patients
were diagnosed with PCP (11%) and PCP related mortality was 40%.
Four patients developed PCP after 1 year from HSCT, 1 patient after 2
months, while 2 had an early-onset PCP (within 3 weeks after HSCT).
The results of BG and PCR testing are shown in Table 1. The sensitivi-
ty, specificity, positive and negative predictive value were, respectively,
for PCR: 57 %, 91%, 44%, 94%; for BG: 57 %, 83%, 31%, 94%; for PCR
and BG: 44%, 99%, 87 %, 92%. Conclusions Combined BG and PCR in
BAL fluid have an 87 % positive and a 92% negative predictive value for
a diagnosis of PCP, and should be used to confirm or exclude the diag-
nosis with a high level of probability.

Table 1. The results of serum 1,3-beta-D-glucan (BG) and PCR for P
Jjirovecic in bronchoalveolar lavage (BAL) in patients with and with-
out Pneumocystis pneumonia (PCP)

.Patients with PCP, Patients with no PCP, . P
n=7 n=54
BG value (pg/mil), median (range) I 152 (<7 -332) <7 (<7 -312) I 0.023
Positive BG [ asmm | 9 (17%) | 0043 |
Positive BG and PCR 3(43%) | 0 | 0001
Positive PCR for Pneumocystis 4 (57%) 5(9%) 0.007
Negative BG and PCR 2 40 0.008
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AUTOPSY ANALYSIS ON EPIDEMIOLOGY AND SITE OF INVOLVMENT OF INVASIVE FUNGAL
INFECTIONS (IF1) IN HEMATOLOGICAL MALIGNANCIES :A RETROSPECTIVE STUDY AT
HEMATOLOGIC TERTIARY CARE DEPARTEMENT

Chierichini A,! Monardo E2 Norata M,! Paoloni F3 Anaclerico B,! Anti-
coli Borza P! Bongarzoni V,! Campagna D,3 Cedrone M,! Fenu S,!
Ronci B,! Annino L!

"UOC Ematologia ,*UOC Anatomia Patologica ,Azienda Ospedaliera S. Gio-
vanni Addolorata Roma; 3Fondazione GIMEMA Roma, Italy

Background. Clinical diagnosis of IFI is difficult ,due to lack of sensi-
tive and specific diagnostic tools. An assessment of trends concerning the
prevalence of IFI is a challenge and postmortem data may be useful to
monitor the local epidemiology ,the frequency and the disease patterns.
AIM :The aim of this retrospective analysis is to determinate the local
epidemiology and the prevalence at autopsy of IF], occurring in hema-
tological malignancies at a single center over a eleven years period.
METHODS : We have retrospectively reviewed 161 patients — median
age 62,5 yrs, range 22-83 - with hematological malignancies ;who under-
went autopsy between 2002 -2012. Acute Myeloid Leukemia (AML)
were 77, Acute Lymphoid Leukemia (ALL) 11, Lymphoproliferative dis-
orders (LPD) 56 and other disorders 17. Acute leukemia pts received sys-
temic antifungal prophilaxis, whereas the others not absorbable prophi-
laxis. None patients received transplant procedures. An experienced
pathologist evaluated the organ involvement and the IFI pathologic pat-
tern. Fisher’s Exact test was used to recognize the IFI prevalence, the
main occurring pathogens and the involved site; a p-value of <0.05 was
considered statistically significant. Results. The analysis of 161 consec-
utive autopsies identified 40 pts.(25 %)resulting to have IF; of these, 22
were AML (55%) ,6 ALL (15%),11LPD (28%) and 1 other. Aspergillus
spp. infection was detected in 20 cases (50%), Mucor spp in 8 (20%) and
Candida spp. in 12 (30%). Moulds were prevalent in acute leukemia pts.
and Aspergillus spp. is the leading pathogen with respect to Candida and
Mucor spp. (p 0,0396),with a statistically significant prevalence in ALL
(p 0,0186).The site more involved resulted lung (p 0.0002). Whereas the
standardized EORTC/MSG criteria applied i vivo were conclusive for IFI
in 6 pts (15%) only, the postmortem findings revealed fungal infections
in 34 pts (85%).Conclusions. This analysis confirms that the IFI diagno-
sis is still an unresolved issue in hematological malignancies. Acute
leukemias remain the subset with the higher prevalence of mould infec-
tions. As in other largest studies, in our experience Aspergillus spp and
lung proved to be the most recurrent pathogen and site of involvement.
At now, the diagnostic methods are not still completely able to identify
the underlying IF], thus the autopsy rate should be increased to achieve
a better knowledge of epidemiology and to critically review previous
misdiagnosis.
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PRE-HOSPITAL RISK FACTORS FOR INVASIVE FUNGAL DISEASE IN PATIENTS WITH
ACUTE MYELOID LEUKEMIA AT DIAGNOSIS: FINAL RESULTS FROM THE SEIFEM 2010-
STUDY
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Background/Aims. The risk of developing an invasive fungal disease
(IFD) depends on multiple factors, including hematological malignancy,
environment, genetic pattern, immune status. The role hospital inde-
pendent exposure is not known. Aim of the study was to investigate the
potential relationship between pre-hospital exposures to fungal sources
and (IFDs) in adult acute myeloid leukemia patients (AMLs). Methods.
From January 2010 to April 2012, all consecutive patients (pts) with new-
ly diagnosed AMLs were registered in 31 Italian participating centers.
Information about personal habits and possible environmental expo-
sures were investigated. We collected data about comorbidities, job,
hygienic habits, work and living environment, voluptuary habits
(i.e.smoking, alcohol, illicit substances abuse), hobbies, pets. Other well-
known post-therapy risk factors were analysed (i.e. neutropenia, mucos-
al damages). We focuses on pts treated with conventional chemothera-
py only, in order to make our study population more homogeneous. All
IFDs occurring until the 30th day after therapy were recorded. Results.
1,192 pts were enrolled in the study; of them, 887 received intensive
chemotherapy and were included in the present analysis. 214 (24%)
developed an IFD; proven/probable cases were 73 (incid.8.2%): 53 molds
(IMI), 20 yeasts. At univariate analysis we found a significant associa-
tion between IMI and age (p 0.01), performance status (PS) (p<0.001),
diabetes (0.005), COPD (0.005), smoking (0.02), cocaine (0.006), type of
job (0.01) or hobby (0.01), body weight (0.04), home restructuring
(<0.001). As for post-treatment variables, an association was found for
urinary catheter (<0.0001), esophagitis (0.007), posaconazole prophylax-
is (0.001). Multivariate analysis confirmed PS, COPD, job, body weight,
home restructuring, esophagitis and posaconazole to be significant for
IMI. No pre-hospital variables resulted to be correlated with yeasts,
while CVC (0.03), esophagitis (<0.001), urinary catheter (<0.001),
posaconazole (<0.001) emerged both at uni and multivariate analysis.
Conclusions. Several hospital-independent variables emerged as poten-
tially influencing IMI onset. Assessing the presence of these factors at
time of admission may be helpful in defining patient’ risk category and
in better targeting prophylaxis, intensive monitoring and early treat-
ment.
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PERIPHERALLY INSERTED CENTRAL CATHETERS (PICCS) CAN BE SUCCESSFULLY UTI-
LIZED IN HAEMATOLOGICAL PATIENTS RECEIVING INTENSIVE CHEMOTHERAPY OR
ALLOGENEIC/AUTOLOGOUS STEM CELL TRANSPLANTATION

Malato A, Luppino A, Pipitone R, Dona MG, Acquaviva E Di Bella R,
Scime R, Fabbiano F

U.O.C. di Ematologia con UTMO, Ospedali Riuniti Villa Sofia-Cervello, Paler-
mo, Italy

Patients with haematological disorders frequently require the insertion
of central venous catheters (CVCs); actually, little data exist on their use
for intensive chemotherapy and blood progenitor cell transplant. Meth-
ods. Evidence-based interventions were implemented in our department
from November 2009 to July 2012: 1.An high level nurse education pro-
gram; 2) The use of ultrasound guide for the insertion of the tip of PICCs
3)Bedside placement and confirmed PICC tip placement by chest radi-
ography; 4)Maintenance of maximum sterile barrier precautions;
5)chlorhexidine preparation, replace 10% povidone iodine for skin anti-
sepsis; 6)adoption of PICC patient nurse archive (weekly PICC line
review for each patient). Aim. Here, we carried out a clinical prospec-
tive investigation to determine the efficacy of these interventions in
reducing the rate of PICC-related complications in hematology patients
receiving intensive chemotherapy compared to allogeneic/autologous
stem cell transplant recipients. Results. Three hundred sixty-four (364)
PICCs were in place in 299 patients for a total of 41.111 PICC days (
range, 1-482 days; mean 112,94 days); 292 were inserted in patients
receiving conventional chemotherapies, and 72 in patients undergoing
allogeneic or autologous hematopoietic stem cell transplantation (SCT).
Sixty-six (60) PICCs were inserted during severe thrombocytopenia
(platelets <50x10%/L), seventy (70) during severe neutropenia (neu-
trophils <0.5x10°/L). The rate of major complication was very low: 15
thrombotic complications PICC-related (4%; 0.36 per 1,000 CVC days),
and 3 CRBSI (0,8%; 0.07 per 1,000 CVC days). Interesting, lymphoma
and leukemia patients have, respectively, an increased risk of develop-
ing a CRBSI and a thrombotic PICCs-complication when submitted to
hematopoietic stem cell transplantation (SCT). However, compared
with allogeneic/autologous stem cell transplant group, the intensive
chemotherapy group was associated with a marginally lower incidence
of CRBSI complication rate (0.6 % vs 1.0 %, 0.10 vs 0.60 per 1,000 CVC
days) [odds ratio (OR) 2,042]; no relevant differences in terms of throm-
botic complications between the two cohorts (4.11 % vs 4.17 %), 0.29
vs 0.39 per 1,000 CVC days) [odds ratio (OR) 1.014]. Conclusions. Our
findings suggest that PICC devices are a viable and safe option for man-
agement of the haematology patients receiving intensive chemothera-
py such as patients receiving blood stem cell transplantation.
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BLOODSTREAM INFECTION CAUSED BY CARBAPENEMASE-PRODUCING KLEBSIELLA
PNEUMONIA IN PATIENTS WITH HEMATOLOGICAL MALIGNANCIES
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Background/Aims: Increasing rates of different phenotypes of drug
resistance among Gram-negative bacteria [e.g. extended-spectrum--lac-
tamases (ESBLs) producing Enterobacteriaceae and multidrug resistant
isolates of P. aeruginosa] have been widely reported in several settings
during the last decade, including the hematological malignancy setting
(HM). As a consequence, carbapenems were largely used for both empir-
ical and target antibiotic treatments. However, very recently Klebsiella
pneumoniae (Kp) strains producing K. pneumoniae carbapenemases
(KPCs) have caused many infection outbreaks in different Countries.
Aim of the study was to evaluate the incidence and outcome of blood-
stream infections caused by KPCs in our institution. Methods. A retro-
spective, single center study in HMs over 2009-2012. We reviewed the
hospital records of all adult inpatients with HM who were diagnosed
with gram negative bacteremia. Data collected from the hospital charts
and the laboratory database included patient demographics, disease and
disease stage at time of bacteremia, type of HSCT (autologous or allo-
genic), medical history, clinical/laboratory findings, and treatment and
outcome of infection. Results. We registered a progressive increase of
BSIs caused by KPC-Kp isolates in patients with HMs, while the num-
ber of BSIs due to Gram-negative strains remained unchanged (Table).
The KPC-Kp BSIs-attributable mortality rate was 57.6%, despite the use
of a combination of 22 antibiotics with in vitro activity against the KPC-
Kp isolate in more than 50% of patients.

Table 1. Prevalence and attributable mortality for bloodstream infec-
tions caused by Klebsiella pneumoniae carbapenemase producing
Klebsiella pneumoniae during the years 2009-2012

2009 2010 2011 2012 Total
All BSI by
Gram negative
bacteria 30 39 41 37 147
Death 5(16.6) 7(17.9) 9(24.3) 11(29.7) 32(21.7)
Non KPC
producing Kp BSI 1 2 5 4 12
Death 0 0 1(20) 1(25) 2 (16.6)
KPC
producing Kp BSI 0 1 13 12 26
Death 0 1(100) 7(53.8) 7(58.3) 15(57.6)

Abbreviations: BSI, Bloodstream infection; Kp, Klebsiella

iae; KPC, Klebsiella

This mortality rate was almost three times greater than that for BSI
caused by all Gram-negative bacteria (32/147, 21.7%). Surprisingly, a
high proportion of KPC-Kp BSI cases occurred in low-risk patients, in
terms of both underlying malignancy (e.g. those with diseases other than
acute leukemia), and phase of treatment (e.g. autologous-HSCT recipi-
ents). The rates of non-susceptibility to colistin, tigecyclin, and gentam-
icin were 19.2%, 30.8%, and 34.6%, respectively. Conclusions: In
endemic areas for KPC-Kp, early identification of patients likely to be col-
onized and/or infected by KPC-Kp strains represents an important step
in prevention and containment of their spread among hospitalized
patients. Current policies on the empirical treatment might need to be
revised, according to the possibility of serious infections caused by car-
bapenem-resistant Enterobacteriaceae.
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HUMAN HERPES VIRUS-6 (HHV-6) REACTIVATION AND DISEASE AFTER ALLOGENEIC
HEMATOPOIETIC STEM CELL TRANSPLANTATION
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Background. HHV-6 is increasingly recognized as an opportunistic and
potentially life-threatening pathogen in recipients of allogeneic
Hematopoietic Stem Cell Transplantation (AlloSCT). Reported clinical
manifestations of HHV-6 infection in transplanted patients are skin rash,
interstitial pneumonia, bone marrow suppression and encephalitis.
Moreover, some clinical reports suggest that HHV-6 can facilitate the
occurrence of severe clinical complications of AlloSCT, increasing trans-
plant-related mortality. Methods. From January 2009 to February 2013,
we retrospectively evaluated 54 consecutive adult patients (median age
50 years) who developed positivity to HHV-6 after AlloSCT for high-risk
hematological malignancies. Stem cell donors were family haploidenti-
cal (37), HLA identical sibling (8), unrelated volunteer (6), cord blood (3).
The viral load was determined by quantitative PCR in cell-free body flu-
ids such as plasma, bronchoalveolar lavage (BAL), cerebrospinal fluid
(CSF), bone marrow (BM) aspirates or in gastrointestinal biopsies.
Results. Median time from AlloSCT to HHV-6 reactivation was 34 days
(range: 0-705). In plasma HHV-6 was detected in 31 pts, 9 in BM, 33 in
gut biopsies or BAL, 7 in CSE All pts were receiving acyclovir as viral pro-
phylaxis except 5. Twenty-nine pts had acute GVHD (grade III-IV in 22)
requiring high dose steroids in 26 cases; a concomitant CMV positivity
was detected in 15 pts. The median absolute count of CD3+ lympho-
cytes was 262 cells/mcl. In 52 cases we reported HHV-6 clinical mani-
festations: fever (43), skin rash (22), hepatitis (19), diarrhoea (24),
encephalitis (10), BM suppression (18), delayed engraftment (11). HHV-
6 positivity led to antiviral pharmacological treatment in 37 cases, using
as first choice therapy foscarnet. Amongst the total 54 patients with
documented HHV-6 positivity 31 solved the clinical event. However the
mortality rate was relatively high in this population (only 30% of pts
were alive). A better overall survival is significantly associated with
CD3+ cells higher than 200/mcl and time after AlloSCT more than 2
months. Conclusions. HHV-6 reactivation is associated with high mor-
bidity and mortality in patients after AlloSCT. The regular monitoring
of HHV-6 DNA, using a real-time PCR assay, may be useful for identi-
fying active HHV-6 infection and for the introduction of a pre-emptive
treatment, possibly reducing the incidence of the most severe clinical
complications.
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ANALYSIS OF METHYLOME IN CD34+ CELLS IN MYELOFIBROSIS
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Norfo R, Pennucci V, Bosi A, Manfredini R, Vannucchi AM
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Background. Recent evidence indicate that MPNs are characterized by
aberrant transcriptional profiles that are largely ascribed to the dysreg-
ulated JAK2V617F kinase activity; however, mutations in several genes
intervening in epigenetic gene regulation through histone modification
and/or DNA methylation have been discovered in MPN. Patients and
Method: We conducted genome-wide analysis of DNA methylation to
compare the methylation profile in matched CD34+ peripheral blood
(PB) and spleen (SP) derived cells, as well as granulocytes (GN) from the
same patient (pt). We used the Illumina Infinium Human Methylation
450 BeadChip that allows to analyze more than 450,000 methylation
sites, within and outside of CpG islands, including microRNA promot-
er regions. We studied 5 pts with myelofibrosis (3 PMFE1 PET-MF 1 PPV-
MF) and we also included bone marrow CD34+ purified from 5 health
subjects. Differential methylation analysis was performed using the IMA
R package. Results. Results showed widespread alterations in DNA
methylation in MF and discovered numerous significantly and uniform-
ly hypomethylated loci compared to normal subjects. In the comparison
between control and MF PB cells we found 1524 differentially methy-
lated genes (674 hyper- and 850 hypo-methylated); considering SP cells,
we found 3487 differentially methylated genes (1135 hyper- and 2352
hypo-methylated), and by comparing with GN we found 2343 differen-
tially methylated genes (579 hyper- and 1764 hypo-methylated). We
failed to observe significant differences in the methylation pattern
between PB and SP CD34+ cells, suggesting a common origin source of
these cells. We also found that 538 genes presented a superimposable
methylated pattern among MF different cellular types, suggesting that
these genes are intrinsically associated with the neoplastic clone and do
not vary according to the source or differentiation state (CD34+vsGN).
Among differentially methylated genes/miRNAs we found some hyper-
methylated such as DNTT and LY86 that we previously showed to be
down regulated, and some hypomethylated such as TM4SF1, GAS2,
LEPR, STAT4 and miR-16-2 already found overexpressed in GEP analy-
sis. Conclusion. these preliminary results show epigenetic differences in
PMF CD34+ vs normal cells and reveal a substantial reproducibility of
methylomic signatures among different cell subtypes of the clone. The
role of these abnormally methylated genes in disease pathogenesis is the
topic on current investigations.
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A PHASE 2 STUDY OF RUXOLITINIB IN PATIENTS WITH SPLANCHNIC VEIN THROMBOSIS
ASSOCIATED WITH MYELOPROLIFERATIVE NEOPLASM

Pieri L,! De Stefano V,2 Ruggeri M, Barosi G,* Paoli C,! Mannarelli C,!
Fanelli T,! Bosi A,! Rambaldi A,° Cazzola M,® Vannucchi AM!

'Department of Experimental and Clinical Medicine, University of Florence,
Florence; *Institute of Hematology, Catholic University, Rome; 3Department of
Cell Therapy and Hematology, San Bortolo Hospital, Vicenza; *Laboratory Unit
of Clincal Epidemiology/Center for the Study of Myelofibrosis. IRCCS Policlin-
ico S. Matteo Foundation, Pavia; *Division of Hematology. Ospedali Riuniti di
Bergamo, Bergamo; ®Department of Hematology Oncology, IRCCS Policlinico
S. Matteo Foundation and University of Pavia, Pavia, Italy

Philadelphia-negative Myeloproliferative Neoplasms (MPN) include
Polycythemia Vera (PV), Essental Thrombocythemia (ET) and Myelofi-
brosis, both Primary (PMF) and secondary to PV or ET (PPV-MF and
PET-MF); a MPN is the underlying cause of portal vein thrombosis in
around 30% and Budd Chiari syndrome in 40% of cases. In patients
with MPN and splanchnic vein thrombosis, splenomegaly can arise as
the consequence of both the hematological disease and blood flow
abnormalities. On turn, splenomegaly and the compensatory enlarged
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splancnic vessels are responsible for several complications in particular
esophageal and gastric varices. Furthermore, splenomegaly per se may
be massive and mostly symptomatic. Current treatment strategy for
MPN patients with high risk disease because of previous thrombosis
include cytoreductive therapy, usually hydroxyurea, that may have lit-
tle influence in the control of splenomegaly. New drugs like Ruxolitinib,
capable of decreasing the spleen volume, can consequently reduce the
local pressure in splancnic vessels, and produce both symptomatic
improvement of splenomegaly-related symptoms and contribute to
improve the blood flow abnormalities. We design a phase 2 study of
Ruxolitinib in patients with splenomegaly due to an underlying MPN
associated with splanchnic vein thrombosis with the primary goal of
evaluate the proportion of subjects achieving 250% reduction in spleen
length measured by palpation or = 35% reduction in spleen volume by
MRI or CT at week 24. The secondary objectives include the assessment
of changes in splanchnic circulation, hyperdynamic arterial circulation
and stiffnes of epathic/splenic parenchyma through Doppler analysis
and evaluation of oesophageal varices before and after 24 week of treat-
ment, evaluation of safety of Ruxolitinib and Quality of Life assessment.
Exploratory objectives include evaluations of JAK2V617F or MPLW515
allelic burden, screening for known mutations at baseline and their asso-
ciation with response, evaluations of cytokine and microRNAs profiles
and quantification of circulating endothelial cells as putative markers of
response to treatment. At the time of abstract submission 5 patients
have been enrolled out of 21, and two completed the planned six-month
treatment period; we will present updated results at the SIE meeting.
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DEFERASIROX IN THE TREATMENT OF IRON OVERLOAD DURING MYELOPROLIFERATIVE
NEOPLASMS (MPN)
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Background. Deferasirox is an oral iron chelator widely employed in the
treatment of iron overload during thalassemic syndromes and myelodys-
plastic syndromes. Aim At present, very few data are available on the
treatment with deferasirox in patients with Ph- Myeloproliferative Neo-
plasms(MPN) and transfusional requirement. Methods. To address this
issue, we report here on 20 patients (M/F 14/6) with MPN and iron over-
load secondary to transfusional requirement enrolled in the database of
our regional cooperative group who received a treatment with deferasirox.
Of them, 17 had a primary Myelofibrosis, 2 a post essential thrombo-
cythemia myelofibrotic phase and 1 a post Polycythemia Vera myelofi-
brotic phase. Results. The main features of the patients at diagnosis and
at baseline of deferasirox treatment are reported in the Table. Treatment
with deferasirox was started after a median interval from transfusion
requirement of 8.7 months (IR 5.7 — 16.4). Starting deferasirox dose was
1,500 mg/day in 8 patients, 1,250 mg/day in 4 patients, 1,000 mg/day in
7 patients and <1,000 mg/day in 1 patient. All patients were evaluable for
toxicity: extra-hematological toxicity was reported in 12/20 patients and
consisted of gastro-intestinal symptoms in 6 patients, renal impairment in
4 patients and skin reactions in 2 patients. A dose reduction/temporary dis-
continuation was needed in 11 cases, but no patient went off treatment
due to toxicity. Eighteen patients were considered evaluable for response
(=6 months of treatment) and 2 were too early. As to the iron overload
decrement, after a median treatment period of 14.4 months (IR7.1-21.3)
2 patients achieved ferritin levels <500 ng/ml, 7 patients ferritin levels
<1,000 ng/ml and 9 patients did not have any ferritin reduction. As to
hematological improvement, 5/18 patients showed an unexpected and
persistent rise of Hb levels >1.5 g/dl, with disappearance of transfusional
requirement in 3 cases. Conclusions. Treatment with deferasirox is feasi-
ble and effective in MPN with iron overload. Moreover, also in this set-
ting an hematological improvement can occur in a sizeable rate of patients.
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Table 1. Clinical features of patients at diagnosis and at baseline
of deferasirox treatment

DIAGNOSIS BASELINE
Median age, years (IR) 70.3 (64.3 - 74.1) 71.1(67.6 - 74.8)
Median Hb, g/dl (IR) 8.3(7.6-9.3) 7.7(6.9-8.3)

Median ferritin, ng/ml (IR)

Median creatinine level,
mg/ml (IR) NR

405 (172-887) 1,415(1,197 - 1,690)

1.0(0.8-1.1)
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REAL-WORLD CYTOREDUCTIVE TREATMENT PATTERNS FOR ESSENTIAL THROMBO-
CYTHAEMIA IN EUROPE: ANALYSIS OF 3643 PATIENTS IN THE EXELS STUDY
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Introduction. The Evaluation of Xagrid Efficacy and Long-term Safe-
ty (EXELS) study is an observational cohort study of essential thrombo-
cythaemia (ET) in high-risk patients. The study is being conducted in 13
European countries and is sponsored by Shire Pharmaceutical Develop-
ment Ltd. The objective of this analysis is to observe the disease char-
acteristics and cytoreductive treatment patterns of ET in routine clinical
practice across Europe. Methods. High-risk patients (>60 years of age;
history of thrombosis; platelet count >1000x10%L) with ET who were
receiving cytoreductive therapy at the time of study registration were
enrolled. Cytoreductive treatment selection occurred prior to enrolment
and patients were managed according to local practice. Data were col-
lected every 6 months for 5 years using an electronic data capture sys-
tem. Here we describe findings from a data-cut taken in September 2011,
2.5 years since the last patient was enrolled. Results. Approximately
70% of the patients were continuing in the study at this data-cut. In
total, 3643 patients (61.3% females and 38.7% males), across a wide
range of ages (<40 years, 6.9%; 40-59 years, 25.5%; 260 years, 67.6%)
were enrolled into the study. At enrolment the majority of patients
(80.6%) had been previously treated with a cytoreductive therapy. The
two main cytoreductive treatments prescribed as monotherapy were
hydroxycarbamide (65.1%) and anagrelide (22.2%). Other treatments
included interferon, busulphan, pipobroman, 32P and hydroxycar-
bamide/anagrelide in combination. At enrolment, a greater proportion
of patients receiving anagrelide were <60 years (59.3 %), compared with
those receiving hydroxycarbamide (19.3%). There was considerable
variation in rates of treatment selection between countries both at enrol-
ment (hydroxycarbamide 38-80%; anagrelide 10-51%; other 4-50%)
and at the time of data-cut (hydroxycarbamide 33-75%; anagrelide
9-50%; other 6-50%). Conclusions. EXELS provides real-world evidence
of the patterns of cytoreductive treatment used for high- risk patients
with ET across Europe. Hydroxycarbamide was the most frequent treat-
ment of choice in nearly all of the participating countries across Europe;
however, patient age strongly influenced the choice between hydroxy-
carbamide (older) and anagrelide (younger) therapy. In general, the treat-
ment pattern for ET observed in EXELS is in accordance with expert rec-
ommendations in Europe.
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CHARACTERISATION OF DIFFERENT REGIMENS FOR INTRODUCING SECOND-LINE ANA-
GRELIDE: RESULTS FROM A MULTICENTRE STUDY OF 177 PATIENTS IN FRANCE
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Anagrelide (ANA) is indicated in the EU for at-risk patients (pts) with
essential thrombocythaemia (ET) in whom prior therapy (PT) is not suf-
ficiently effective or well tolerated. This study aimed to identify the
switch modalities used when introducing ANA treatment and deter-
mine their influence on 6-month (mo) outcomes (efficacy, tolerability
and maintenance). This Phase IV observational study (NCT01192347)
was conducted in 44 clinical centres across France. High-risk pts (aged
>60 years; history of thrombosis; platelet count >1000x10%/L) with ET
were enrolled within 1 mo of switching to ANA; relevant data were col-
lected and recorded from pt records after the 6-mo follow-up. Overall,
177 pts were enrolled: 62% female, 76% aged >60 years, median base-
line platelet count 553x10°/L. Intolerance to therapy (65%) and ineffica-
cy (41%) were the most frequent reasons for treatment switch (factors
not mutually exclusive). The Summary of Product Characteristics (SPC)-
recommended ANA starting dose (1 mg/day) was used most frequent-
ly (583%); a notable proportion of pts (41 %) started on 0.5 mg/day and
starting doses ranged from 0.3 to 1.5 mg/day. Median ANA dose at study
end was 1.5 mg/day. The method of ANA introduction was consistent
with the SPC in 76% of pts. Almost all pts switched to ANA from
hydroxycarbamide (93%). Most pts discontinued PT before ANA was
introduced (66 %; Group A). 22% discontinued PT after introduction of
ANA (Group B; 17% within the 1st mo [Subgroup B1] and 5% in the
subsequent 5 mos [Subgroup B2]). A further 9% had not discontinued
PT by the end of the follow-up (Group C) and 5 pts (3%) were deter-
mined to have no PT. At the end of the follow-up, 85% of pts were still
continuing on ANA, Groups: A (82%), B1 (93%), B2 (100%), C (81%).
71% of pts achieved platelet responses, Groups: A (67 %), B1 (83%), B2
(100%), C (56%); 42% full response (<400x10°%/L) and 29% partial
response (400-600x10°/L or a reduction of 2200x10%/L). Median final
platelet count was 412x10%/L; absolute median change from baseline
was -94.5x10%/L. 75% of pts who received ANA in line with the SPC
achieved platelet response vs 54% (pts not in line with the SPC). 85%
of pts remained on ANA at the end of the 6-mo follow-up. The most fre-
quent adverse drug reactions were palpitations (13%) and headache
(11%). This real-world evidence shows that introducing ANA according
to the SPC, and subsequently discontinuing PT, was associated with the
highest platelet response rates.
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GENE EXPRESSION DRIVES INTERFERON TAILORED THERAPY IN ESSENTIAL THROMBO-
CYTHEMIA

Pugliese N, Quintarelli C, De Angelis B, Marano L, Errichiello S,
Esposito N, Cerchione C, Picardi M, Martinelli V, Pane F

Hematology Division, University of Naples Federico I, Naples, Italy

Background. Interferon alpha (IFN) is able to induce hematological
response in about 75% of ET patients but some of them could be defined
as bad responders. IFN binding its receptor results in tyrosine phospho-
rylation of the JAKs proteins, Tyk2 and Jak1, that activate STAT family
members such as STAT1 and STAT3. These proteins induce the tran-
scription of SOCSs, whose role is to extinguish cytokine signaling by
inhibition of JAK activity. JAK-STAT-SOCS cascade allows I[FN-a and
TPO pathway to cross-talk. Aims. In order to identify molecular mark-
ers that discriminate responders from non-responders to IEN, we ana-
lyzed transcript levels of specific genes involved in the IFN pathway. In
particular we investigated the mRNA expression of JAK1, TYK2, STAT1,
STAT3, SOCS1 and SOCS3. Methods. We analyzed 60 ET patients treat-
ed with 3MU of [EN-x-2b 5 times a week as induction (3 months), and
3 times a week as maintenance. Two groups of response were identified:
Good-Responders(R) (n=44), who achieved complete response accord-
ing to European Leukemia. Net criteria, and Bad-Responders(NR) (n=17)
who failed. The mRNA expression of genes of interest was measured
in bone marrow samples from ET patients by RTq-PCR and tested for
their predictive value using receiver operating characteristics (ROC)
curves. Data were normalized as following: [mRNA normalized copy
number (NCN)=mRNA target gene/mRNA GUSB]. An IFN score was
calculated as an average in log? of mRNA levels of genes differently
expressed between R and NR. Results. Main clinical characteristics were
similar between the two groups of response. JAK2 V617F mutation was
detected in 56,8% of R and 58,8 % of NR (p=0,81) and no difference was
found in JAK2V617F allele burden (p=0,17) and mRNA expression
(p=0,2). R compared with NR showed higher mRNA expression of JAK1
(13,4 vs 4,4; p<0.00001), STAT3 (4,9 vs 2,4; p=0.0002) and SOCS3 (1,8
vs 1,03; p=0,015). The AUC, using the normalized gene expression val-
ues, was 0.88 for JAK1, 0.81 for STAT3 and 0.7 for SOCS3. Average
expression in log? of these three genes was calculated and used as IFN
score. The analysis reveled an AUC of 0.9 for this IFN signature
(p<0,00001). The optimal cut-off point for IEN score to discriminate
between R and NR was 15,75 with a sensitivity of 94,1%, specificity of
88,6% and likelihood ratio of 9. Conclusion. We identified this set of
three genes whose expression could be translated into IEN score that
showed a significant correlation with response in ET.
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ANALYSIS OF MOLECULAR ABERRATIONS IN CHRONIC MYELOMONOCYTIC LEUKEMIA
BY NEXT GENERATION SEQUENCING
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Chronic myelomonocytic leukemia (CMML) remains a diagnostic
and therapeutic challenge due to its highly heterogeneous features,
which vary from mainly dysplastic (MD) to predominantly proliferative
(MP). DNA mutations and epigenetic alterations of genes involved in dif-
ferent cellular pathways have been identified in recent years, but their
contribution to disease onset and evolution remains unclear. The obser-
vations that MP-CMML patients have a significantly shorter survival
compared to those with MD-CMML, and that some cases of MD-
progress to MP-disease suggest that the two forms may be discriminat-
ed at the molecular level. We previously reported a higher frequency of
proliferation-related mutations in MP-CMML patients, which associat-
ed with a shorter median survival, and acquisition of RAS mutations in
concomitance with progression to MP-CMML, suggesting these lesions
to act as second hits able to confer a proliferative advantage to the malig-
nant clone. Here we further investigated the spectrum of aberrations
involved in CMML onset and progression by comprehensive next gen-
eration sequencing (NGS) of 44 selected genes. NGS (Oxford Gene Tech-
nology, Oxford UK) was performed on genomic DNA from 21 periph-
eral blood mononuclear cells (PBMNCs) samples of 12 CMML patients.
Seventeen samples were collected from 9 patients with MD-CMML at
diagnosis and subsequently during the disease course (showing either
long-lasting stable MD-disease, or progression to MP-CMML or AML),
while 4 samples were obtained from patients with MP-CMML. Candi-
date mutations were validated by Sanger sequencing. Deep sequencing
analysis confirmed TET2 mutations as the most frequent (10/12 patients,
83%) and, the earliest known event in CMML, being present since diag-
nosis in 100% of our cases with sequential samples. Among other inves-
tigated genes, we documented mutations of ASXL1, SRSE2, SF3B1,
EZH2, CBL, DNMT3A, MPL, NOTCH1, NOTCH2, N- and K-RAS in
variable proportions. Of note, in one case the sequencing of DNA from
purified CD3+ cells unveiled the presence of TET2, ASLX1 and CBL
mutations in a significant fraction of T-lymphocytes, suggesting the
aberration to possibly arise in a multipotent progenitor. A combined
analysis of serial samples and single-cell-derived colonies is currently
ongoing to clarify the order of mutations acquisition and their role in
clonal evolution, which could provide new insights on molecular mech-
anisms contributing to CMML development and progression.

C0068

TCR REARRANGEMENTS ARE NOT ENOUGH FOR DISTINGUISHING THE CHURG-STRAUSS
SYNDROME FROM THE HYPEREOSINOPHILIC SYNDROME
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Background. A sustained and elevated blood eosinophilic count of
unknown origin exceeding 1500 cells/uL and leading to organ infiltration
characterizes both Churg-Strauss syndrome (CSS) and idiopathic hyper-
eosinophilic syndrome (HES), leading to overlapping classifications,
especially in ANCA negative patients. Important therapeutic implica-
tions may derive from the understanding of the pathogenetic pathways
underlying these two conditions. Aim of the study. Monocentric, cross
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sectional study aimed at assessing the prevalence of TCR gamma/delta
chain gene rearrangements in consecutive patients with a diagnosis of
CSS in order to: a) compare the prevalence of TCR rearrangements in
CSS vs HES; b) explore any correlation between TCR rearrangements
and clinical and laboratory features in patients with CSS and HES. Meth-
ods. Consecutive patients with a diagnosis of CSS (ACR criteria) or HES
(Chusid criteria) were enrolled in the study from January 2010 to Novem-
ber 2012. Salient features prospectively collected in the study were 1)
demographic data, 2) clinical, immunologic, and molecular features at the
onset of the disease and during disease evolution. Eosinophil cationic
protein (ECP), IL2, IL4 and IL5 were measured as biomarkers of
eosinophilic activation. TCR gamma/delta rearrangements were evalu-
ated by fluorescent PCR. Statistical analysis was performed by chi-square
test, ANOVA and t-test. Results. Twenty-four patients with a diagnosis
of CSS and 19 patients with a diagnosis of HES were enrolled in the
study. Nine CSS patients out of 24 showed positive TCR rearrange-
ments, with an overall prevalence of 37.5%. Out of them, 2 CSS patients
had a confirmed positive serology for ANCA and 3 a histologically
proven necrotizing vasculitis. No statistically significant difference was
detected in the prevalence of TCR rearrangements in CSS in compari-
son to HES (87.5% CSS vs 57.8% HES, p=0.22). In patients with mild to
severe eosinophilia, TCR rearrangements correlated only with the pres-
ence of constitutional symptoms. No correlation was found between
TCR gene rearrangements and eosinophilic count, IL2, IL4 and IL5. Con-
clusion. This study demonstrated a comparable prevalence of TCR gene
rearrangements in CSS and HES. A cross-talk between eosinophils and
clonal T-cells may play a potential role in the pathogenesis of both HES
and CSS.
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HIGH-SENSITIVITY HEMATOPOIETIC CHIMERISM BY QPCR FOR RELAPSE PREDICTION
AND SPECIFIC IDENTIFICATION OF HLA LOSS LEUKEMIC VARIANTS
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Leukemia relapse after allogeneic Hematopoietic Stem Cell Transplan-
tation (HSCT) is a major clinical issue, and therapeutic options remain
to date unsatisfactory. Thus interest has risen in how to anticipate the
detection of residual malignant cells by more sensitive techniques, such
as those based on quantitative PCR (qPCR). Moreover, our group has
recently described novel variants of leukemia post-transplantation
relapse, characterized by genomic loss of the mismatched HLA (Vago et
al, N Eng ] Med, 2009), that are not detected by routine diagnostic assays
and that should be treated differently from “classical” relapses, warrant-
ing the development of novel specific assays. Here we prospectively val-
idated a commercial hematopoietic chimerism assay based on gPCR
(AlleleSEQR® Chimerism Assay, Celera Genomics) in follow-up bone
marrow samples harvested from 87 transplanted patients, comparing it
with standard Short Tandem Repeat (STR) chimerism analysis. To dis-
criminate between “classical” and “HLA loss” relapses, we developed
chimerism assays targeted to specific HLA-A allele groups, based on the
same gPCR technology of the commercial assay. qPCR chimerism dis-
played higher sensitivity in detection of residual host cells as compared
to STR:108/339 samples (31.9%) exhibited a host chimerism above 0.5%
and 75/339 (22.1%) above 1%, whereas 79/386 (20.5%) were positive
in STR. qPCR chimerism could predict impending relapse with a sensi-
tivity of 37.5% and a specificity of 73.1% for a 0.5% host threshold, and
with a sensitivity of 29.2% and a specificity of 83.3% for a 1% host
threshold, comparing favourably with STR (sensitivity 25%, specificity
85%). To provide early differential diagnosis of classical and HLA loss
relapse, we designed 5 qPCR reactions targeting 9 of the most frequent
HLA-A allele groups in Caucasians and providing an informative mark-
er to more the 50% of our patients. The newly developed assays were
validated on 70 samples harvested from transplanted patients, and, used
in combination with the commercial gPCR assay for polymorphisms
outside the HLA complex, allowed clear discrimination between HLA
loss and classical relapses. In conclusion, hematopoietic chimerism detec-

tion by qPCR appears promising, displaying a higher sensitivity as com-
pared to techniques currently in use, and allowing the simultaneous
detection of disease variants characterized by genomic HLA loss.
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DETECTION OF BCR-ABL FUSION PROTEINS AND SURROGATE MARKER PCRLK BY FLOW

CYTOMETRY (FC) ASSAYS: UPDATED RESULTS OF A PROSPECTIVE MULTICENTER SCREEN
STUDY IN CHRONIC MYELOID LEUKEMIA (CML)
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Background. Facilitating the detection and monitoring of BCR-ABL
fusion protein (FP) activity may potentially complement the traditional
genetic testing in CML follow-up (FU). We previously evaluated the util-
ity of a FC-bead immunoassay [(BCR-ABL Protein Kit, BD Biosciences),
FCBA] to detect FPs using a sample cohort of CML pts in a prospective
multicentre study (SCREEN group, Hematology Units, Sicily and Cal-
abria, Italy). We update our data using a larger pt cohort and introduce
FC screening for phosphorylated CrkL (pCrkL), a BCR-ABL adaptor pro-
tein reported to serve as a surrogate marker of FP activity. Methods. PB
or BM samples (n=235) from CML pts (n=72), ALL (n=17) and other dis-
orders (n=15) were analyzed. PB from 88 healthy controls were used to
calculate MFI- cut-off values. The anti-pCrkL antibody (BD Bioscience)
detects the %pCrkL in CD34+ cells. Results. FCBA was positive in all
newly diagnosed CML and in 4/7 accelerated phase CML cases (includ-
ing one p230). MRD evaluation showed MFI+ signals in 55/125 FU sam-
ples; detectable FP corresponded to .07-100% BCR-ABLIS. For the
remaining CML pts with undetectable FP (58), BCR-ABLIS was <4.5%.
Pts with other disorders (n=15; ET, IMF, AML, LMMC, MM, LNH) test-
ed negative both in FCBA and qPCR. Of the Ph1+-ALL cases, 3/10 pedi-
atric pts were both FC and qPCR positive, 1/5 adult ALL were FCBA+.
Correlation between FCBA vs qPCR (n=198) was highly significant
(RHO=.802, p<.0001). Comparing FISH and FC-assays (n=54); all cases
testing FCBA+ also tested FISH+ (18/18), while 4/36 (11.1%) of the FISH
negativesamples were FCBA+ although BCR-ABLIS was>1%. ROC
analysis showed that a FCBA+ assay could detect BCR-ABL transcripts
up to BCR-ABLIS=1.37% (AUC=.951, P<.0001). Subdividing MFI into
quartiles showed a strong proportional increase in relative %MFI corre-
sponding to BCR-ABLIS transcripts (P<.0001), indicating MFI values
could be used as a semi-quantitative scale. The degree of pCrkL did not
correlate with either gPCR or FCBA. Conclusions. The FCBA is a rapid
and easy technique able to detect BCR-ABL FPs with high specificity and
sensitivity, potentially able to circumvent genetic-based FU of the disease
and it appears to be more sensitive than FISH in detecting FP+ samples.
The ongoing SCREEN study will further test the relationship with FISH
and molecular analysis and evaluate the combination of FCBA and pCrkL
as a feasible method to detect effective TKI inhibition/CML-reactivation
by gating the residual leukemic population within the stem cell compart-
ment in a larger cohort of pts.
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FORTY MINUTES MOLECULAR DETECTION OF PML-RARA BCR1, BCR2 AND BCR3 TRAN-
SCRIPTS BY RETRO TRANSCRIPTION LOOP MEDIATED AMPLIFICATION (Q-RT-LAMP)
PERFORMED ON THE LIAISON IAM INSTRUMENT
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Background. The availability of ultra rapid screening tests, easy to be
performed even in not specialized laboratories, can significantly enhance
the management of patient affected by Acute Promyelocytic Leukemia,
allowing rapid initiation of therapy. Methods. the PML-RAR Q-RT-
LAMP method consists in two fluorescent multiplex assays for the
molecular detection of the most frequent (bcrl and ber3) and the more
rare ber2 transcripts starting directly from total RNA. Both the assays
also detect the endogenous GUS housekeeping RNA as internal reaction
control. The reactions are performed into the Liaison IAM instrument
(DiaSorin), which incubates at constant temperature for 40 minutes,
monitoring the fluorescent signals in real-time and returning objective
elaborated final results. Results. The analytical specificity has been estab-
lished on 318 replicates of wild type RNA from 8 cell lines. In all repli-
cates exclusively the GUS internal control RNA was amplified, demon-
strating 100% specificity. The analytical sensitivity of the triplex (bcrl-
ber3-GUS ) and duplex (ber2-GUS ) RT-LAMP assays has been deter-
mined on serial dilutions of RNA from the APL derived NB4 cell line (for
berl transcript) or from patients at diagnosis (for ber2 and ber3 tran-
scripts) into wild type RNA (from HL-60 cell line). The triplex assay
showed a level of sensitivity of 10-3 on both the berl and ber3 tran-
scripts, while the duplex assay showed a detection limit of 10-2 within
40 minutes. The method, validated on 96 clinical samples previously
analyzed by conventional RT-PCR, showed 100% concordance. Inter-
estingly, the positive samples at diagnosis (n=34) were already amplified
in less than 10 minutes Conclusions: The PML-RAR Q-RT-LAMP in
combination with the Liaison JAM instrument is a novel system that
ensures ultra-rapid, highly specific, sensitive and reliable detection of
PML-RAR berl, ber2 and ber3 transcripts. The isothermal single-step
format, monitorable in real-time, allows diagnosis of APL within 40
minutes starting directly from patient RNA. The simple and close-tube
set up allow applicability in not highly specialized laboratories, repre-
senting an effective solution to improve management of APL patients.
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DETECTION BY FLOW CYTOMETRY OF CIRCULATING MEGAKARYOCYTE-DERIVED CELLS
IN THE DIFFERENTIAL DIAGNOSIS OF ACUTE MEGAKARYOBLASTIC LEUKEMIA AND
MEGAKARYOCYTE NEOPLASMS

Marotta S, Cardano F, Giagnuolo G, Scalia G, Raia M, Basile S, Pagliu-
ca S, Del Vecchio L, Pane F, Risitano AM

AOU Policlinico Federico I, Napoli, Italy

Acute panmyelosis with myelofibrosis (APMF) and acute megakary-
oblastic leukaemia (AMKL) are included among acute leukemias accord-
ing to WHO 2008 classification; however a differential diagnosis with
other myelofibrotic disorder is problematic, mostly because of insuffi-
cient cellularity. We report on a cohort of about 300 patients admitted
to our marrow failure unit because of cytopenia, focusing on a series of
on 8 patients who shared a distinct clinical evolution due to an aggres-
sive megakaryocyte (MK) neoplasm. All patients were evaluated by
standard peripheral blood (PB) and bone marrow (BM) cytology, kary-
otype analysis and BM trephine biopsy. Flow cytometry was performed
at presentation and during the follow up. Two patients received diagno-
sis of AMKL (one case with complex karyotype). Blast cells were
CD34+CD38+CD45+CD117+CD33+CD13+; in PB, we detected an
aberrant cell population CD45-CD42b+ (CD34+ in one case and CD34-
in the other), seen on the blood smear as MK fragments or giant platelets.
Other three patients showed the same finding of abnormal giant
platelets at the blood smear, resembling MK fragments, that flow cytom-
etry identified as CD45-CD42b+CD61+ cells (CD34+ in one case).
These patients had severe pancytopenia, dry tap and massive fibrosis on
trephine biopsies, normal karyotype without any genetic lesion typical
of primary myelofibrosis (PMF); nevertheless, they were initially classi-
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fied as PME, even if APMEF could not be ruled out. Everyone progressed
to AMKL and typical CD34+CD45+ blast cells were accompanied by a
progressive increase of CD45+CD42b+CD61+ cells. This aberrant MK-
derived cell population (which could not been detected in essential
thrombocytopenia) was also identified in three additional patients with
previous hematologic disorders: two pure red cell aplasia (successfully
treated by immunosuppression), and one a 5q- melodysplastic syndrome
(responding to lenalidomide). In all of them flow cytometry detected
CD45-CD42b+ cells in the PB, which appeared as giant platelets/MK
fragments, anticipating the rapid progression to AMKL (5¢- was detect-
ed in 2 of 3 cases). We demonstrate that aberrant circulating MK-derived
cells detectable by flow cytometry may be useful in the differential diag-
nosis of myelofibrotic disorders. These giant platelets or MK fragments,
regardless the initial diagnosis, were associated with early evolution
into AMKL, likely representing a surrogate marker for aggressive neo-
plasms of the MK lineage.
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DETECTION OF COMMON BREAKPOINT REGION IN SEVEN MDS/AML PATIENTS WITH A
DEL(11)(Q13-Q14)
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dini I, Rocca B, Caresana M, Orlando A, Pasi A, Rumi E, Cazzola M,
Bernasconi P
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In MDS and AML patients a deletion of band q13 of the long arm of
chromosome 11 is a recurrent, yet rare chromosomal defect. In fact, in large
MDS patients series the incidence of this chromosomal lesion is about
1.0% (Soleé et al., 2005; Bernasconi et al., 2007). The International Prognos-
tic Scoring System (IPSS) includes single del(11q) within the intermediate-
risk cytogenetic category, whereas the “New Comprehensive Cytogenet-
ic Scoring System” includes it within the very good category. The present
study was aimed to identify a commonly deleted region in 7 MDS/AML
patients (2 RCMD, 1 RARS, 3 AML and 1 t-AML) with a 11q13-14 dele-
tion on Conventional Cytogenetic (CC) studies and to correlate this find-
ing with morphological and clinico-hematological data. Their median age
was 62 years (range 42-84) and median follow-up was 4 months (range 1-
51). In these cases, peripheral blood and bone marrow blasts showed
similar morphological features, with large round nuclei, loose chromatin,
small nucleoli, abundant, agranular, often vacuolated cytoplasm. Needle-
like Auer bodies were observed in rare cells. Most blasts were peroxidase
positive with strong reactivity of the cytoplasmic vacuoles and Auer bod-
ies. CC and FISH analysis were carried out as already reported (Bernasconi
etal.,2007). FISH was applied to all the 7 patients with commercial probes
from Vysis (Abbott Molecular/Vysis, North Chicago, IL, USA) and BAC
probes provided by the Sanger Institute (Wellcome Trust Sanger Institute,
Cambridge, UK). It revealed a deletion in five patients and an amplifica-
tion in two who presented 11q material translocated onto other chromo-
somes. Furthermore, in order to establish the extent of chromosome 11q
defect, twenty-one BAC probes spread over band 11q13.4-q22.3 were
chosen. In 5 patients, 2 low-risk MDS and 3 AML, the breakpoint region
was comprised between the BAC probes RP11-451K5 and RP11-23014
(between bands 11q13.4 and 11q14.2). In 3 of these patients we succeed-
ed in further reducing the breakpoint area to a region comprised between
the BAC probes RP11-19P3 and RP11-23014 (between bands 11q14.1
and 11q14.2). In conclusion i) del(11)(q13-q14) is a very rare clonal defect
in MDS/AML, ii) AML patients with this terminal deletion present cyto-
plasmic vacuoles and Auer bodies as the unifying morphological feature,
iii) despite the fact that the size of 11q deleted area is quite variable some
patients my harbor a Commonly Breakpoint Region (CBR).
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STUDY OF HEMATOLOGIC AND IMMUNOPHENOTYPIC FEATURES OF SHWACHMAN-DIA-
MOND SINDROME PATIENTS
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Introduction. Shwachman-Diamond syndrome (SDS) is a rare autoso-
mal recessive multisystem disorder characterized by bone marrow (BM)
failure, pancreatic insufficiency and skeletal abnormalities. The SBDS
gene, located on chromosome 7, is mutated in 90% of the cases SDS.
Besides chromosome 7 abnormalities, del(20)(q11) is the most chromo-
somal abnormality encountered in SDS. SDS patients show frequently
cytopenia (neutropenia, thrombocytopenia and anemia) and increased
risk of MDS/AML evolution. Aim of the study was to evaluate the
immunophenotypic features of BM cells of SDS patients for detecting
abnormalities in the stem cells and hematopoietic precursors, and cor-
relating these alterations with hematological characteristics to predict
MDS/AML evolution. Materials. We studied 15 patients with SDS (M/F:
10/5; median age 7.61 years, range 0.5-36.67) and 9 controls (5 male and
4 female; median age 5.88 years, range 0.27-15.2). In all cases, cytologi-
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cal, cytogenetic and immunophenotypic evaluation of BM was per-
formed. Moreover, peripheral blood counts were recorded. Results Neu-
tropenia, anemia and thrombocytopenia were observed respectively in
80%, 13% and 20% of all SDS patients. No patients showed pancy-
topenia. BM smear evaluation showed mild hypoplasia in 33% of
patients and reduction of megakaryocyte precursors in 53% of patients.
None of the patients showed BM aplasia or hyperplasia. Cytogenetic
abnormalities were found in 20% of BM samples ( i(7)(q10) and int-
del(20) in 13% and 7% respectively). Immunophenotypic analysis of
BM from SDS patients showed a reduction in CD34+/CD38-
hematopoietic stem cells, an increase in CD34+/CD38+ progenitor cells,
and alteration in hematopoietic lineage maturation as compared to con-
trols. On the basis of morphological and hematological characteristics,
MDS was diagnosed in two patients (Refractory Cytopenia with Uni-
lineage Dysplasia, according to WHO classification); they showed abnor-
malities of myeloid differentiation with an increase of immature cells
(promyelocytes and myelocytes), as reported in the literature. Conclu-
sions This is the first study correlating the clinical features of patients
with BM immunophenotypic analysis. The future perspective is to
increase the case number and the observation period to try to identify
early abnormalities predictive of hematologic complications.
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EFFICACY OF DECITABINE IN ADVANCED CHRONIC MYELOMONOCYTIC LEUKEMIA
(CMML) PATIENTS
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Chronic myelomonocytic leukemia (CMML) is a clonal hematopoiet-
ic malignancy characterized by features of both a myeloproliferative
neoplasm (MPN) and a myelodysplastic syndrome (MDS), and thus
defined as an MDS/MPN overlap syndrome. The clinical presentation of
this syndrome is quite heterogeneous and despite a smouldering onset,
the prognosis is poor and progression to overt leukemia not rare. At
present, therapy is limited to antiproliferative drugs, mainly for the ‘pro-
liferative ‘ subtype, but clear management indications are lacking. Recent
biological and molecular characterization did not lead to identification
of effective new therapies. We evaluated efficacy and safety of decitabine
20mg/m2/day for 5 days every 28 days for a minimum of 6 cycles in a
group of CMML patients. Evaluation of response was performed after 4
and 6 cycles of therapy, according to IWG 2006 criteria. We enrolled 44
patients, 43/44 were evaluable; according to WHO 27/43 pts were clas-
sified CMML-I with organomegaly and 16/43 CMML-II. Median age
was 71 (42-84) yrs, median number of cycles 8 (1-25). Eleven patients
received <4 cycles, 17>4 to 6 cycles and 15>6 cycles. Eighty one percent
of patients with CMML-I received >4 cycles. After 4 cycles, CR was
obtained in 14% of cases, mCR in 18.6%, PR 2.3% and SD in 34.9% .
After 2 more cycles, the CR rate increased to 16.2%, mCR 24.3%, SD
decreased to 18.9%, while the patients failing to respond were 30%.
Interruption of therapy with decitabine was mainly due to progressive
disease (35% of cases), death (23%) and in 7% of the cases to toxicity
of the drug. At present, 16.3% (7/43) of patients are still in treatment.
Response duration after the sixth cycle is 9.7 months. Grade 3 / 4 toxi-
city was in the majority of cases hematological, and present all over
treatment courses. In 7/43 patients severe infections occurred, and 1/43
had grade 3/ 4 cardiac and gastrointestinal toxicities respectively. In con-
clusions, our observations confirm activity of decitabine in CMML, with
40.5% CR plus mCR. Responses were achieved progressiviley prolong-
ing decitabine cycles, consistently with DNA hypomethylating effect,
which is the main mode of action of this drug. From our small cohort of
patients it was not possible to extrapolate clinical or cytogenetic charac-
teristics indicating responding patients. Parallel to this clinical study, we

evaluated the pattern of DNA methylation of selected CMML patients.
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POLYMORPHISMS IN GENES INVOLVED IN DNA REPAIR AND FOLATE PATHWAY SIGNIFI-
CANTLY IMPACT ON SURVIVAL IN LOW-RISK, UNTREATED MYELODYSPLASIA
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The impact of the polymorphisms of DNA repair and folate pathway
genes on the prognosis of patients with low or intermediate-1 IPSS
myelodisplastic syndromes (MDS) has not been investigated up to now.
We prospectively genotyped 54 MDS patients (median age 75 years)
with IPSS low (n=23) or intermediate-1 (n=31) treated with best support-
ive care only. Genomic DNA was isolated from 1ml of peripheral blood
by means of commercially available kits. Polymorphisms were deter-
mined by PCR-HRM (High Resolution Melting) assay and restriction
digests of PCR products. All samples were analyzed for the following
polymorphisms: XRCC1 194 (151799782 C/T, Arg/Trp) and 399 (rs25487
G/A, Arg/Gln), XRCC3 241 (rs861539 C/T, Thr/Met), TS 5’-UTR (2R/3R
and 15183205964 G/C) and 3’-UTR Ins/Del (1511280056 6bp+/6bp-),
MTHER 677 (rs1801133 C/T, Ala/Val) and 1298 (rs801131 A/C, Gln/Ala),
APE1 148 (151130409 T/G, Asp/Glu). The characteristics and laborato-
ry features of MDS patients with each polymorphisms were compared
using 2-test and Mann-Whitney test. No significant association between
polymorphisms and demographic, clinical or prognostic characteristics
was observed. When comparing all the allele and genotype frequencies
according to OS, the groups of patients with XRCC1 399 Arg/Arg, TS5’
UTR 2R/3G, 3C/3G, 3G/3G, TS3’-UTR Del/Del and MTHEFR 677
Val/Val genotypes showed longer OS (XRCC1 399 Arg/Arg vs non-
Arg/Arg P=0.015; TS5-UTR 2R/3G, 3C/3G, 3G/3G vs 2R/2R, 2R/3C,
3C/3C P=0.03; TS3’-UTR Del/Del vs non-Del/Del P=0.04 and MTHFR
677 Val/Val vs non-Val/Val P<0.001). On the other hand, no statistically
significant association between XRCC1 Argl94Trp, XRCC3
Thr241Met, MTHFR GIn1298Ala polymorphisms and OS was found. In
multivariate analysis XRCC1 399 Arg/Arg (P=0.007), TS5’-UTR 2R/3G,
3C/3G, 3G/3G (P=0.038), TS3’-UTR Del/Del (P=0.041) and MTHEFR 677
Val/Val (P=0.001) genotypes were independent prognostic factors, sig-
nificantly associated with longer survival. BER gene and folate pathway
gene polymorphisms may affect the prognosis and survival of patients
with low-Int-1 myelodisplastic syndrome treated with best supportive
care only. If confirmed in larger series, these polymorphisms could help
to identify a subset of patients with short survival, who could benefit
from an early treatment with hypometilating agents which are, at pres-
ent, not indicated for the treatment of patients with MDS and low/Int-
1 IPSS. Acknowledgements: The study was supported in part by AIL
Pesaro Onlus.
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CLONAL ACTIVATION OF AKT IN LOW-RISK MDS PATIENTS WITH DEL(5Q) TREATED WITH
LENALIDOMIDE
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Lenalidomide is currently used in the treatment of del(5q) low-risk
MDS patients, where it may suppress the del(5q) clone and restore a nor-
mal erythropoiesis. The exact molecular mechanisms underlying the
effect of Lenalidomide in MDS cells are still unclear, although Akt phos-
phorylation is inhibited in Lenalidomide-sensitive del(5q) cell lines. The
activation of Akt/mTOR or Akt/PI-PLCgammal pathways have been
demonstrated in high-risk MDS, thus affecting stem cell proliferation,
differentiation and apoptosis, i.c. critical processes for low-risk MDS,
that usually show a marked apoptosis and a low proliferation rate,
which can be rapidly reversed, thus leading to a worse clinical status.
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Here we studied the effect of Lenalidomide on inositide signalling path-
ways in 6 patients diagnosed with del(5q) MDS (IPSS: Low or Int-1)
who were given Lenalidomide. Given the limited number of cells, we
analyzed bone marrow total mononuclear cells. As for Akt phosphory-
lation, we analyzed its localization along with RPS14, in order to specif-
ically detect the del(5q) clone. Moreover, by Real-Time PCR analyses,
we assessed the expression of Beta-Globin, to evaluate the effect of the
drug on erythropoiesis. In our case series, 4/6 del(5q) low-risk MDS
patients responded to Lenalidomide and showed an activation of ery-
thropoiesis, in that Beta-Globin levels increased, as compared with base-
line. Moreover, these subjects also displayed an activation of PI-PLCgam-
mal and Akt. Interestingly, Akt resulted to be specifically phosphory-
lated in cells not showing the 5q deletion, hinting at a clonal activation
of this pathway. The 2 non responder patients early discontinued
Lenalidomide for adverse events, and for these patients neither a clini-
cal assessment of Lenalidomide effect, nor a molecular analysis, were
possible. Our data show Akt/PI-PLCgammal activation during Lenalido-
mide treatment, and confirm the activation of erythropoiesis in respon-
der patients. In addition, our results indicate that Akt is specifically phos-
phorylated in normal cells without del(5q). Therefore, it is conceivable
that Lenalidomide may act not only by inducing apoptosis in clonal
del(5q) cells, but also by enhancing the proliferation of normal non clon-
al cells, as described in non del(5q) MDS (Ebert, 2008), allowing the
restoration of the normal erythropoiesis. This finding might be useful
not only for understanding MDS pathogenesis, but also for the devel-
opment of innovative targeted therapies.
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Patients with myelodysplastic syndromes (MDS) may experience
severe thrombocytopenia associated with an increased risk of hemor-
rhage. Eltrombopag is an oral agonist of the thrombopoetin-receptor
(TPO-R) indicated for treating chronic immune thrombocytopenic pur-
pura. Eltrombopag’s potential in increasing PLT counts in lower risk
MDS has not yet been evaluated. We present interim results of a Phase
II, multicentre, placebo-controlled, single-blind study (EQoL-MDS) to
evaluate safety and efficacy of eltrombopag in low and intermediate-1
IPSS risk MDS patients with thrombocytopenia. Secondary endpoints
include changes in quality of life (QoL), PLT transfusion requirement,
bleeding, and survival. Adult patients (N=171) are being included if:
PLT<30 Gi/L; ECOG performance status <4; ineligible for, relapsed or
refractory to other treatments; and naive to TPO-R agonists. Eltrom-
bopag/placebo (2:1) will be administered at a 50 mg daily starting dose
with 50 mg increases every 2 weeks to maximum 300 mg to target PLT
100 Gi/L. Dose interruptions or reductions are required for PLT >200
Gi/L or adverse events. PLT response is defined as Response (R) if: 1)



O =

baseline PLT>20 Gi/L: absence of bleeding and PLT=50Gi/L; 2) baseline
PLT<20 Gi/L: PLT>20 Gi/L and increase by at least 100%, not due to PLT
transfusions; and Complete Response (CR) if PLT=100 Gi/L and absence
of bleeding. QoL scores are evaluated by EORTC QLQ-C30 and QOL-
E instruments. Thirty-one patients (21 on eltrombopag — Arm A), have
been randomized and 5 are in screening at the time of this report. Mean
age is 66 (SD 12) years, M/F 18/13. Baseline mean PLT count was 16 (SD
8) Gi/L. Three cases in Arm A and 1 in Arm B had significant bleeding
requiring PLT transfusions. At a 12-week follow-up, 12 out of 15 cases
in Arm A obtained PLT responses at median 100 mg dosing associated
with disappearance of bleeding and PLT transfusion independence.
There were no responses in Arm B. PLT count increased by mean 64 (SD
77) Gi/L (p=0.006) in Arm A versus no significant changes in Arm B by
week 12. QoL improved significantly from baseline in Arm A. Grade III-
IV unrelated adverse events occurred in 6 patients in Arm A. Bone mar-
row blasts decreased in 3 cases in Arm A, versus 2 progressions and 1
improvement in Arm B. Preliminary results suggest safety and efficacy
of eltrombopag in low and Intermediate-1 risk IPSS MDS patients with
thrombocytopenia.
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Chronic lymphocytic leukaemia (CLL) is a haematological malignan-
cy with marked clinical heterogeneity reflecting its biological diversity.
In last years several markers with prognostic significance have been iden-
tified with significant and independent impact on patients’ outcome.
Among them, immunoglobulin heavy chain mutational status (IGHV),
cytogenetic profile, and surface markers expression by flow cytometry
have been the most widely used to identify patients with high risk CLL.
The Leukocyte-Associated Ig like Receptor-1 (LAIR-1) is a transmem-
brane glycoprotein acting as inhibitory receptor controlling kinases path-
way involved in cell proliferation. This protein expression varies during
B-cell differentiation, and it has recently been demonstrated that LAIR-
1 expression is higher among patients with low risk biological profile.
However, its correlation with most biological variables and its prognos-
tic significance remain unknown. We investigated 275 patients (median
age 66, 39% females, 81% Binet A) as part of the “CLL Veneto” project,
which is recruiting consecutive patients with CLL from Institutions of
Veneto region since 2008. All patients had complete immunophenotype,
fluorescence in situ hybridisation (FISH), and IGHV status. Overall, 38%
of patients had unmutated IGHV, 15% had high risk FISH abnormalities,
23% were CD38+, 38% were CD49d+ and 60% were LAIR-1+. Expres-
sion of LAIR-1 was inversely related to CD38 expression (p=0.01), but
was not associated with CD49d expression (p=0.12). Conversely, CD49d
expression was strongly associated with CD38 expression (p<0.0001).
LAIR-1 expression was expressed at lower levels in high risk FISH sub-
categories (p=0.01) and in patients with unmutated IGHV (p=0.001).
Univariate analysis revealed that unmutated IGHV (p<0.0001), high risk
FISH (p=0.0004), high expression of CD38 (p=0.0001) and CD49d
(p<0.0001) and low expression of LAIR-1 (p<0.0001) were significantly
associated with a shorter time to first treatment (T TFT). Of immunophe-
notypical variables, CD49d high expression (HR 0.35, p=0.001) and
LAIR-1 low expression (HR 0.39, p=0.0006) maintained an independent
significant association with shorter TTFT in multivariate analysis, while
CD38 did not. Our results from a prospective series of widely charac-
terized patients uniformly diagnosed and followed- up within the CLL
Veneto project reveal that CD49d and LAIR-1 expression, but not CD38,
can be used to independently predict TTFT in patients with CLL.
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The endothelin axis, comprising endothelins (ET-1, ET-2 and ET-3)
and their receptors (ETAR and ETBR), has recently emerged as relevant
player in tumor growth and metastasis. Here, we investigated whether
ET-1/ETAR signaling pathway mediates growth and proliferative signals
in chronic lymphocytic leukemia (CLL). Purified CLL cells treated with
recombinant ET-1 experienced the activation of ERK/MAPK signaling
pathway through ETA receptor triggering. Moreover, CLL cells were
activated by ET-1 as measured in an MTT assay in which metabolical-
ly active cells convert MTT to formazan (n=10, FC=1.25 compared to
unstimulated control, p=0.018). In contrast, the blockage of ETAR
throughout BQ-123 selective antagonist was able to abrogate ET-1-medi-
ated CLL activation. Furthermore, the direct contact between CLL cells,
labeled or not with CESE, and endothelial layer (HUVEC) induced CLL
activation and increased the number of divided cells (p=0.003). Both
effects were significantly reduced pretreating cells with BQ-123
(p=0.003). The levels of ET-1 precursor (big ET-1 peptide) in plasma
samples collected from a multicenter cohort of CLL patients (n=101)
ranged from 0.32 pg/mL to 28.9 pg/mL (median=3.7). Higher levels of
big ET-1 were detected in patients with advanced Binet stage (p=0.004),
high 2 microglobulin (p<0.0001), unmutated IGHV status (p=0.003), and
intermediate/high FISH risk (p=0.002). Patients with higher levels of big
ET-1 (25.4 pg/mL) showed shorter time to first treatment (T TFT), as
compared to CLL with low big ET-1 levels (median TTFT, 88 vs 155
months, p=0.005). Moreover, the comparison of big ET-1 plasma levels
between two sequential plasma samples collected from 8 CLL cases
with median interval of 5 years, showed no differences over time in
patients with stable disease (n=4). Conversely, variations of big ET-1
plasma levels between serial plasma samples were measured in patients
experiencing disease progression (n=4, 4.3 pg/mL at diagnosis and 11.9

g/mL pre-treatment). Collectively, our data describe for the first time
arole of ET-1/ETAR signaling in CLL pathobiology. ET-1 mediates acti-
vation and proliferative signals in CLL cell that can be blocked by selec-
tive inhibition of ETAR. iu vivo, higher plasma levels of big ET-1 charac-
terize patients with progressive disease.
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Background. Chronic lymphocytic leukemia (CLL) is a hematological
malignancy with clinicobiologic heterogeneity. Next-generation
sequencing (NGS) techniques identified several mutated genes previ-
ously unrelated to CLL and have established correlations with clinical
outcome. lon Torrent is a Personal Genome Machine sequencer that
uses semiconductor sequencing technology. It is the first commercial
sequencing machine that does not require fluorescence and camera scan-
ning, resulting in higher speed of analysis and lower cost. Objectives. To
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study the genetic complexity of untreated CLL patients and to correlate
mutational status with clinicobiologic parameters. Methods. Agilent
HaloPlex Target Enrichment kit was used to construct libraries of spot
exonic regions of 20 genes (ATM, BIRC3, BRAF, CDKN2A, CTNNBI,
DDX38X, FBXW7, KIT, KLHL6, KRAS, MAPK1, MYD88, NOTCHI,
NRAS, PIK3CA, POT1, SF3B1, TP53, XPO1, ZMYMS3) starting from
genomic DNA of peripheral blood samples. Following emulsion PCR,
enriched template-positive Ion Sphere Particles were loaded into a Ion
chip 316 and sequenced using the Ion Torrent PGM. Sequencing data
were aligned to the human reference genome (GRCh37) and analyzed
using the Torrent Suite. Results. 30 untreated CLL patients were includ-
ed in this study. Somatic mutations were identified in 15 cases. Mutat-
ed genes and corresponding number of cases were: TP53 (3 with >20%
mutated cells, 5 with 5- 19% mutated cells), SF3B1 (3), POT1 (3), ATM
(2), NOTCHI1 (1), MYD88 (1), FBXW7 (1), MAPK1 (1), DDX3X (1),
KLHLG6 (1), KRAS (1). 8 cases presented one mutated gene, 5 cases 2
mutated genes, 1 case 3 mutated genes and 1 case 4 mutated genes. The
size of the mutated population ranged from 6.4 to 76.5%. The presence
of mutations correlated with high risk FISH (11qg- and/or 17p-) (p=0.044)
and unfavourable cytogenetic (11q-, 17p- or complex karyotype)
(p=0.011) findings. No correlations were instead observed with sex, age,
Binet stage, CD38 and IgVH. Mutated patients showed a significant
(p<0.05) shorter median time to first treatment in comparison to those
without mutations (35 months vs not reached at 76 months). Conclu-
sions: The frequency of mutations in the 20 investigated genes is in line
with data published in the literature using whole exome sequencing.
This study suggests that in untreated CLL patients NGS by lon Torrent
is feasible and might represent an important tool for the characteriza-
tion of CLL genetic heterogeneity and clinical-prognostic outcome.

C0082

IT IS REALLY POSSIBLE TO CURE HAIRY CELL LEUKEMIA PATIENTS ONLY WITH FRONT-
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The last 2 decades have represented an exciting period for clinicians
involved in the care of patients with hairy cell leukemia (HCL). Four new
drugs, alpha-interferon (alpha-IEN), 2 -deoxycoformycin (DCEF), 2-
chlorodeoxyadenosine (2-CdA) and rituximab, have been identified as
highly effective in the treatment of this rare disease. Although a propor-
tion of patients are primary resistant to these agents and another signif-
icant proportion of patients who achieved remission will ultimately
relapse, prolonged remissions are usually seen after only one treatment.
Aim of the present study was to retrospectively review our institution-
al series of HCL patients searching for the presence of a subset of patients
in continuous complete response (CR) after the front-line treatment.
The whole sample consisted of 144 HCL patients: 32/144 (22.2%) cas-
es in CR after first-line were found. We analyzed the outcome of the dif-
ferent lines of therapy in these patients followed in our institute from
1986 to 2008, with a median follow-up of 10.6 years. Twenty-eight were
males and 4 were females; the median age at diagnosis was 57 years
(range, 36-72 years). At presentation, splenomegaly was present in 16
(50%) patients and 4 patients had also hepatomegaly. According to the
front-line therapy, 26 patients had 2-CdA, 3 patients DCF and the
remaining 3 patients underwent alpha-IFN. All these patients obtained
a CR and they are in continuous CR with a median duration of response
of 9.8 years (range, 5.5-22.8 years). After therapy the median hairy cell
index was 0.01 (range, 0.0001-0.08). There is a need for continuous study
in this field to better define the optimal therapeutic regimen and, in par-
ticular, the biologic issues since at least 20-25% of HCL patients can be
cure with only one treatment.
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Introduction. JAK?2 alterations appeared to be a prerogative of myeloid
diseases in which they have a well-described pathogenic role. Recently,
the constitutively activating JAK2V617F mutation has been identified in
few B-CLL patients with a concomitant MPN. These double disease
patients can represent a model to understand if the myeloid and lym-

hoid disease derived from the same ancestral clone. Moreover, the pos-
itivity for JAK2V617F mutation in these cases should be of great inter-
est for the use of JAK inhibitors as a new potential therapeutic approach.
We screened the JAK2V617F mutation in a large cohort of B-CLL patients
using a new, highly sensitive and rapid molecular assay. Patients and
Method: We analyzed DNA collected from 158 B-CLL patients at diag-
nosis or during follow-up. DNA samples were tested for JAK2V617F by
an innovative non PCR technique using a Loop mediated isothermal
AMPlification which specifically detects the JAK2 mutated allele (AS-
LAMP) within 1 hour, reaching a 0.1% sensitivity and allowing a Real-
Time monitoring thanks to the addition of an intercalating dye. Results
and Discussion: We detected the JAK2V617F mutation in 4 cases (about
2.5%)(Table 1). In cases #1 and #3 no evidence of myeloid proliferation
was detected at diagnosis and during clinical follow-up and the
JAK2V617F allele burden was around 0.5% as established by accurate
comparison with calibrators. Patient #2, bearing a low JAK2V617F allele
burden, presented a thrombocytosis at diagnosis and during the follow
up while patient #4 had a diagnosis of PV preceding of 20 years the B-
CLL. In this latter case, with an allele burden higher than 50%, an ASO-
PCR analysis was performed on the genomic DNA obtained from puri-
fied myeloid and lymphoid subpopulations. The CD3 and CD19 posi-
tive cells were proved negative for the JAK2V617F mutation while the
CD15 positive cells were positive. Our data demonstrated that the
JAK2V617F mutation can be present also in B-CLL, even if frequently in
presence of a concomitant MPN. The analysis conducted on the DNA
derived from different subpopulation of the patient #4 demonstrate that
JAK2 was mutated only in the myeloid cells, suggesting that two coex-
isting diseases were not clonally related. Unfortunately, the analysis of
chromosome X inactivation on the 2 different compartment to confirm
that the two diseases derived from two different hemopoietic stem cells
were not possible because of the male gender of the JAK2V617F posi-
tive patients.

Table 1. Chromosomal rearrangements involving JAK2 in Acute
Leukemia and Lymphoma
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Nebral et al, Leukemia 2009
Coyaud et al, Blood 2010
Reiter et al, Cancer Res 2005
Adelaide et al, Leukemia 2006

B-ALL

secondary AML and early pre-B-ALL
T-cell lymphoma

Chromosomal Rearrangement

cHL Van Roosbroeck et al, Blood 2011
SSBP2-JAKZ pre-B-ALL Poitras et al, Genes Chromosomes
Cancer 2008
early pre-B-ALL Peeters, Blood 1997
pediatric T-ALL Berger, Leukemia 1997
pediatric T-ALL Lacronique, Science 1957

C0084
THE MD ANDERSON CANCER CENTER SCORE PREDICTS TIME TO FIRST TREATMENT OF

INDIVIDUALS WITH CLINICAL MONOCLONAL B-CELL LYMPHOCYTOSIS: RESULTS OF
PROSPECTIVE ANALYSIS

Molica S,! Giannarelli D,? Gentile M,? Cutrona G,* Di Renzo N,° Di
Raimondo ES Neri A,” Federico M8 Ferrarini M,* Morabito F3

'Depariment of Oncology-Hematology, Pugliese-Ciaccio Hospital Center, Catan-
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pital Center, Cosenza, Italy; *Medical Oncology Division C, National Institute
for Cancer Research, Tumor Institute, Genoa, Italy; >Complex Operative Hema-
tology and Transplantation Unit, Lecce Local Health Service, Lecce, Italy; ¢Sec-
tion of Hematol- ogy, Oncology, and Clinical Pathology; Department of Clinical
and Molecular Biomedicine, University of Catania, Catania, Italy; "Research
Center for the Study of Leukemia, Institute for Cancer Research and Treatment
Foundation, University of Milan, Milan, Ttaly; $Department of Integrated Oncol-
ogy, Hematology, and Upper Respiratory Diseases; Modena Oncology Centet,
University of Modena and Reggio Emilia, Modena, Italy

WHO and IWCLL 2008 criteria define monoclonal B-cell lymphocy-
tosis (MBL) as a clonal B-cell expansion where the B-cell count s less than
5x10%/L and no symptoms or signs of lymphoproliferative are detected.
Based on the number of clonal B cells, MBL is further divided into low-
count and clinical (c)-MBL. cMBL is virtually indistinguishable from Rai
stage 0 CLL regarding immunopheno- typic, genetic, and molecular fea-
tures and carries a risk of progression to CLL requiring treatment of 1%
to 2% per year. We sought for the applicability of score system original-
ly proposed by MD Anderson Cancer Center (MDACC) group to pre-
dict time to first treatment (TTFT) in patients with early CLL in a
prospective series accounting for 84 individuals diagnosed as having
cMBL at different Italian hematologic institution between January 2006
and December 2010 and registered prospectively within 12 months from
diagnosis in a national database (O-CLL1 protocol; clini- caltrial.gov
identifier NCT00917540). Since variables included in the MDACC score
were either clinical (i.e., number of lymph node sites involved, lymph
node size in neck, LDH) or biological (i.e., mutational status of IGHYV,
presence of 11q or 17p deletion by FISH) for the purpose of this analy-
sis only LDH, mutational status of IGVH and presence of 11q or 17 p
deletion were considered. After calculating in each of 84 individuals with
cMBL total point score according to MDACC formula, we utilized the
cut-off value (i.e., 25) previously validated in Rai stage 0 patients. After
amedian follow-up time of 33 months (range, 1-62 months) 7 (8.3%) out
of 84 individuals developed active CLL requiring therapy. Interestingly,
only one (1.5%) out of 66 individuals with total point score > 25 expe-
rienced a transformation to an active CLL phase requiring therapy, while
such an event occurred in 6 (21.4%) out of 28 cMBL individuals with
total point score 225. Finally, the likelihood of treatment of individuals
with total point scores =25 was substantially greater than that of indi-
viduals with total point scores < 25 (P=0.02). This translates into a C-sta-
tistic value highly significant (c=0.80) that underscores concordance
between observed and predicted TTFT. These data emphasize the rela-
tionship between cMBL and early CLL also regarding the use of clinico-
biological parameters relevant for predicting TTFT and provide no evi-
dence to separate these entities by a threshold of clonal B-cells.
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VENOUS THROMBOEMBOLIC EVENTS IN PRIMARY IMMUNE THROMBOCYTOPENIA (ITP)
PATIENTS AFTER SPLENECTOMY OR DURING THROMBOPOIETIN RECEPTOR AGONISTS
(TPORA) THERAPY: SINGLE-CENTRE EXPERIENCE

Nichele I, Ruggeri M, Rodeghiero F

Department of Cell Therapy and Hematology, San Bortolo Hospital, Vicenza,
Italy

Recent evidences suggest that chronic I'TP patients could have an high-
er risk of venous thromboembolism (VIE) compared with general pop-
ulation. Between second-line approaches, splenectomy and TPOra are
regarded as the most suitable therapies in adults with chronic ITP.
Although laparoscopic approach have reduced complications of splenec-
tomy, VIE may occur. Equally, occurrence of VTE was demonstrate in
extend trials with TPOra. Aim of this study was to evaluate the rate of
VTE in ITP patients after splenectomy and during treatment with TPO-
ra. We retrospectively evaluated 37 ITP patients who underwent
splenectomy (20 patients) or TPOra (17 patients) between 2008 and
2012 at our Institution. Among splenectomized patients, 8(40%) were
male and 12(60%) female, with a median age at diagnosis of 40 years(11-
68) and a median age at splenctomy of 45 years (16-78). At splenecto-
my, 14(70%) patients had a chronic ITF, 5(25%) a persistent ITP and
1(5%) patient a newly diagnosed ITP. Laparoscopy approach was used
in all patients. Among TPOra-treated patients, 6(35%) were male and
11 female (65%), with a median age at diagnosis of 58 years (11-86) and
a median age at the start of TPOra treatment of 64 years(28-89). 5
patients received TPOra because of refractory, splenectomized ITE,
while 12 patients were not suitable for splenectomy. The median obser-
vation time was 15 months in both groups (range 1-59 and 3-45 respec-
tively). Two thromboembolic events were recorded in the splenec-
tomized group (cumulative incidence 10%). A splanchnic vein throm-
bosis (SVT), occurred in a 38-years old male with persistent ITP, while
a VTE (pulmonary embolism and deep vein thrombosis at leg) occurred
in a 70-years-old female with chronic ITP. Both events occurred after few
days from splenectomy, despite peri-surgery thromboprophylaxis with
low molecular weight heparin. Among TPOra- treated patients, two
SVT was recorded (cumulative incidence 11.7%). The events occurred
in a 55-years-old female with refractory ITP and in 62-years-old female
with chronic ITE, after one month and two years from the beginning of
TPOra, respectively. In this preliminary study, a similar cumulative inci-
dence of VTE was observed in two group of chronic ITP patients after
splenectomy and during TPOra treatment; 3/4 VIE were SVT, an event
quite rare in ITP. In one case a diagnosis of criptogenetic cirrhosis was
made. A prospective clinical trial is desirable to better evaluate any dif-
ference in thrombophilic risk.
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EFFICACY AND SAFETY OF ELTROMBOPAG FOR TREATMENT OF CHRONIC IMMUNE

THROMBOCYTOPENIA. THE R.E.P. (A.H.N. APULIAN HEMATOLOGICAL NETWORK) EXPE-
RIENCE

Maggi A,! Melpignano A,? Sibilla S,? Scalzulli PR,* Cristofalo C,° Maz-
za P! Pavone V3 Cascavilla N,* Di Renzo N, Tarantini G,° Specchia
o7
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Eltrombopag is a thrombopoetin-receptor agonist able to increase the
platelet count in patients with immune thrombocytopenia (ITP). To date
only a few data are available in the literature about its clinical efficacy
and safety. In this report we propose a retrospective multicentric analy-
sis of data about the clinical use of eltrombopag in patients with refrac-
tory ITP. We analyzed data coming from 23 patients with ITE, 58.1(45.5)
years old [mean(SD)], 78.9% females, diagnosed with ITP 84.8(27.7)
months before the treatment with eltrombopag, 73.9% of them with-
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out splenectomy. All patients were previously treated with steroids as
first line therapy. The mean number of previous lines of therapies was
2.8(0.7) including rituximab (21.7 % of cases) and romiplostim (17.4%).
The patients were considered responsive to the eltrombopag when
platelet count was >50,000/L, or at least doubled in comparison with the
baseline. In our cohort the duration of the treatment with eltrombopag
was 9.74(5.7) months with an average dosing of 53.3(17.4) mg. After
three months 20 out of 23 patients were responders to eltrombopag
(86.9%): one of them became non-responder afterward. Two patients
out of 23 (8.7 %) experienced significant adverse events (gastrointestinal
disorders): they withdrew the therapy. Two out of 3 non-responders to
eltrombopag had been treated previously with rituximab but 3 patients
who relapsed after rituximab discontinuation were responders to
eltrombopag. Two out of 4 patients previously treated with romiplostim
(50%) were responders to eltrombopag. Eight patients withdrew eltrom-
bopag: no-response in 3 cases, loss of response in 1 case, toxicity in 2 cas-
es, no-treatment-related death in 1 case and stable response without
need of further therapy in 1 case. The response to eltrombopag was
more frequent in non-splenectomized patients (X2-test p < 0.0001). Our
results demonstrate that after about 10 months of therapy eltrombopag
is effective and safe in patients with ITP. The drug can be effective even
in pre-treated patients with rituximab or romiplostim. Longer follow-up
and wider cohorts of patients are mandatory to evaluate the long-term
toxicity of the drug and the stability of the response of the patients after
its withdrawal in order to assess the eventual safety of the discontinu-
ation of the therapy.
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DIFFERENTIAL DIAGNOSIS OF THROMBOTIC MICROANGIOPATHY: DATA FROM PADOVA
TTP CASE SERIES

Berti de Marinis G, Lombardi AM, Bertozzi I, Fabris F
Dipartimento di Medicina, Universita degli Studi di Padova, Padova, Italy

Thrombotic thrombocytopenic purpura (TTP) is a rare disease. Dif-
ferential diagnosis is often difficult, due to similarity in presentation
with hemolytic uremic syndrome (HUS) and other thrombotic microan-
giopathies (TMA). Our aim was to investigate differences in clinical and
laboratory features between TTF, HUS and other TMA in our case series.
We retrospectively analyzed data from patients with a first clinical diag-
nosis of acute TMA. TTP and HUS diagnosis were clinically made as
reported in the literature.

All patients not fitting these criteria were included in the other TMA
group. ADAMTS13 activity and IgG anti-ADAMTS13 were assessed
using commercially available FRETS-VWEF73 and ELISA assays respec-
tively. Severe protease activity deficiency was considered as <10%, as
reported in the literature; however two subgroups were made (protease
activity =5% and 6-10%) to compare different levels of the assay sensi-
bility. IgG anti-ADAMTS13 was considered present for title =17 U/mL,
according to the manufacturers instructions. Chi-square test and Ano-
va analysis were used for groups comparison. Between June 2005 and
November 2012, 88 TTP, 9 HUS and 22 other TMA patients were col-
lected (M/F=44/85; mean age 44+17, range 3-82) (Table 1). When com-
paring the three groups together, TTP patients had a higher prevalence
of neurological impairment (p 0.006) and lower mean platelet count
(p<0.001); HUS patients showed higher prevalence of renal failure
(p<0.001). Bleeding prevalence was significantly different too (p 0.014).
ADAMTS13 activity and IgG anti-ADAMTS13 were tested in 106
patients: none of TTP ones had normal values of ADAMTS13 activity,
while none of HUS or other TMA patients had severely reduced levels
of the protease at diagnosis (p<0.001). When comparing HUS and oth-
er TMA groups, ADAMTS13 activity was not different. Clinical fea-
tures at presentation can guide differential diagnosis when TMA is pres-
ent: a low platelet count and predominant neurological impairment ori-
ent toward a diagnosis of TTF, while predominant acute renal failure
with high levels of creatinine can be more specific for HUS diagnosis.
Very low levels of ADAMTS13 activity are specific for TTP diagnosis,
so that a protease activity >10% at onset can reasonably exclude TTP.
There seems to be no difference when choosing a threshold of 5 or 10%
activity to define a severe reduction with FRETS-VWEF73 assay.
ADAMTS13 activity, however, seems not useful to distinguish HUS and
other TMA.
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Table 1. Clinical and laboratory features of patients with acute TMA
(Padova case series, June 2005-November 2012)

drug. Conclusions: In this cohort ETP and RPL showed no difference in
the overall efficacy. Further studies on larger patient cohorts are needed
to confirm these findings, which should allow to choose treatment with

TP HUS OtherTMA P value TPO-mimetics on the basis of parameters such as patient’s compliance
(88 pts) (9 pts) (22 pts) or preference, drug manageability, and drug cost.
Fever 36 (41%) 5 (56%) 10 (45%) n.s.
Neurological Table 1.
impairment 57 (65%) 3 (33%) 7 (32%) 0.006
Acute renal Eltrombopag | Romiplostim P
failure 25(28%)  9(100%)  11(50%) <0001 Paieis reaied wilh b 170 mimeics L
Bleeding 68 (77%) 3 (33%) 15 (68%) 0.014 Responders, n patients . 4179 (44%) ) 5/10(50%) [ 1.00
Plts ‘Weeks of t n 182 247
(G/LmeanSD) 18+17  53:36 4828 <0001 Ditlet sou 30 LI (OF, et 5 G| oo T02
Hb (g/L, OCR + OR, weeks 142 (78%) 202 (82%) | 0.39
mean = SD) 87+21 94+21 83+ 16 n.s. gsr[:b*l—eoni.gr;|:.::r:|!e[._15|amlm count > 30x10%L), n cycles j’: E;g:‘; g;g }E:;?;Zg ?$
LDH (U/L,
mean + SD) 1721+ 1151 2320 + 1555 2141+2684 ns.
Creatinine (umol/ L, *1 patient received 2 evaluable cycles of romiplostim; 1 patient received additional 2 cycles
mean + SD) 101 + 63 A48 + 363 157 + 155 <0.001 (eilh_er _r(Jmiplnstim and eltrombopag) not evaluable because of concomitant rescue
ADAMTS13 medication
activity (%)
-<5% 68 (77%) 0 0 <0.001
-6-10% 5 (6%) 0 0 €0089
-11-64% 3 (3%) 4 (44%) 14 (64%) THROMBOPOIETIN MIMETIC AGENTS (TPO MIMETICS) FOR PRIMARY IMMUNE-MEDIAT-
->65% 0 4 (44%) 8 (36%) ED THROMBOCYTOPENIA (ITP): A LIFE-LONG THERAPY? RESULTS FROM A RETROSPEC-
- untested 12(14%)  1(12%) 0 TIVE CASE SERIES
Anti-ADAMTS13 Carpenedo M,! Cantoni S,? Coccini V,! Greco R,? Fedele M,! Mazzuc-
12G (%) chelli M,? Morra E 2 Pogliani EM!
- negative 6 (7%) 6 (66%) 20 (91%) <0.001 "Hematology and Adult Transplantation Centet; A.O San Gerardo di Monza
- positive 70 (79%) 2 (22%) 2 (9%) and University of Milan Bicocca, Monza, Italy; ?Division of Hematology, Niguar-
- untested 12 (14%) 1(12%) 0 da Ca’ Granda Hospital, Milano, Italy
Introduction. ITP is due to increased platelet (plt) destruction coupled
with inappropriate plt production, resulting in peripheral thrombocy-
0088 topenia. TPO mimetics offer new potentials for treating refractory ITP

RESPONSE TO TPO-MIMETIC DRUGS ELTROMBOPAG AND ROMIPLOSTIM IN A SINGLE
CENTER EXPERIENCE

Rossi E, Ciminello A, Za T, Betti S, Leone G, De Stefano V
Institute of Hematology, Catholic University, Rome, Italy

Background. Recently, thrombopoietin (TPO) mimetic drugs have
been introduced in the treatment of immune thrombocytopenia (ITP).
Two drugs are currently approved: eltrombopag (ETP) and romiplostim
(RPL). There are no trials comparing directly these two drugs, neither
information is available about the respective efficacy of each TPO-
mimetic agent in patients who did not response to the alternative agent.
Aim of the study: To assess the response to ETP and RPL in patients with
ITP treated with a single agent or receiving both agents subsequently.
Patients and methods: Fourteen patients with ITP (IM/F 11/3, median
age 53 years, range 13-71) received in our Center ETP or RPL or both
agents from 2009 to 2013. Twelve patients had received >2 treatment
lines before the first administration of TPO-mimetics; 4 patients had
had splenectomy. Overall, patients received at different times of their
clinical history 27 cycles of treatment with either agent (11 with ETP and
16 with RPL). We analysed only the weeks of therapy distant at least 21
days from treatments other than standard-dose steroids. Therefore, only
20 cycles of treatment were evaluable for analysis of response. Overall
complete response (OCR) or overall response (OR) were defined as a
platelet count >100,000/mmc or between 30,000 and 100,000/mmc in at
least 4 consecutive weeks, respectively. Durable complete response
(DCR) or durable response (DR) were defined as a platelet count
>100,000/mmc or >30,000/mmc in at least 6 of the last 8 weeks of treat-
ment, respectively. All definitions excluded responses within 4 weeks
after rescue medications. Results. The number of weeks of treatment
with either agent, the rates of response and the duration of response are
shown in Table. The number of weeks on OCR was higher during treat-
ment with RPL; however, no difference was found between ETP and RPL
either in OR and DR. Because of lack of response, 2 patients were
switched from RPL to ETP, and 2 patients were switched from ETP to
RPL: in all cases no response was achieved after the switch to the other

pts, enhancing production of plt. Because of their mechanism of action,
TPO mimetics where thought to be a life-long therapy; however, this
may not be the case. We report on a small series of pts treated with
romiplostim (R) who were able to discontinue R after achieving response
without relapsing at long-term follow-up. Patients. 18 pts (11F) refrac-
tory to steroid/IVIG received R through 2010-12: 4 early diagnosis (<3
mos from ITP onset); 9 splenectomized; 9 not eligible to splenectomy;
3 median lines of previous therapies, range 1-5. Median age at diagno-
sis of ITP 46.5 yrs, range 11-79; median age at R treatment 55.5 yrs,
range 20-82. Median time from initiation of any treatment and R admin-
istration: 12 mos, range 1-264. Results. Response to R was achieved in
15/18 pts: 9 CR, 5 PR; 1 pt relapsed at 10 mos and antibodies against R
were detected. At response, R doses ranged from 1 pg/kg every other
week to 5 pg/kg/week. Stable plt levels were obtained in 12/14 respond-
ing pts; in these pts, R had been administered for a median of 7 mos,
range 3-30, before attempting withdrawal. No specific schedule of with-
drawal was selected: R was discontinued when long-term plt response
was stable. 5 pts needed occasional re-exposure to R, because of re-
occurrence of thrombocytopenia (TP), months after weekly administra-
tion was discontinued. Median follow up from R withdrawal is 11.5
mos, range 2-32. Discussion: In some ITP pts, thrombopoiesis is wors-
ened by inappropriate plt production. TPO mimetics provide an addi-
tional stimulus to increase megakariocyte’s (M) survival and plt produc-
tion. However, this stimulation doesn’t seem to be needed indefinitely:
it appears that R is able to circumvent whatever inhibitory event is tak-
ing place within the bone marrow and restore M ability to respond to
plt destruction. If confirmed, our finding has relevant implications: con-
cern about TPO mimetics long-term sides effects (marrow fibrosis,
thrombotic events) would be greatly reduced and treatment cost would
be less of an issue thus making R use more feasible in newly diagnosed
severe TP not responding to first line therapy:.
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ROLE OF PLATELET KINETICS IN IMMUNE THROMBOCYTOPENIA (ITP) IN THE RITUX-
IMAB ERA: A SINGLE-CENTER STUDY OF 78 PATIENTS WITH A MEDIAN FOLLOW-UP OF
22 YEARS

Palandri F, Polverelli N, Sollazzo D, Romano M, Catani L, Vianelli N

Institute of Hematology and Medical Oncology “L. and A. Seragnoli”, Bologna,
Italy

Platelet kinetic studies have been widely used in order to confirm
immune thrombocytopenia (ITP) diagnosis and to provide predictive
factors for response to splenectomy.The advent into clinical practice of
other therapeutic options,including rituximab and TPO-receptor ago-
nists,has increased the need to identify those patients more likely to fail
surgery.Available data on platelet kinetics come from either small cohort
of patients or with limited observation time. Autologous ! In platelet-
labelling was performed according to the recommendations of the Inter-
national Committee for Standardization in Haematology Panel on Diag-
nostic Applications of Radionuclides (ICSH, 1988).Responses to treat-
ment were defined according to current guidelines.Between 1972 and
1999, 78 ITP patients (male 27, female 51)underwent a platelet kinetic
study before splenectomy and have now a median follow-up after sur-
gery of 22 years (range, 1-37).All patients were primary resistant to or
relapsed after front-line steroid therapy. Median interval from diagno-
sis to splenectomy was 14 months (range 1-187);median age at splenec-
tomy was 31 yr (range, 9-65).Overall, 70 (89.7 %) patients responded to
splenectomy (CR, 80.7%; R, 9%).Nine out of 70 (12.8%) patients
relapsed after initial response after a median time of 8 months (range,
2-65);a long-term stable response to splenectomy was therefore achieved
in 61 (78%) patients.The pattern of platelet sequestration was predom-
inantly splenic in 59 patients (76 %), predominantly hepatic in 13 patients
(17%) and diffuse in 6 (8%).No baseline characteristics could predict
response or site of platelet sequestration. Patients with no-splenic (dif-
fuse and hepatic) sequestration showed significantly lower response
rates and lower incidence of stable responses to splenectomy compared
to patients with splenic captation (Table 1).No significant correlation
was found between platelet turnover/lifespan and outcome.Site of
platelet sequestration could identify those 25% patients who had a low-
er benefit from surgery. The incidence of long-term stable responses
(“cure”) in those low-responders was at least comparable to that
observed in patients treated with Rituximab,where the CR rate is around
20% at 5 yrs.Although confirming its negative predictive value, platelet
sequestration study was not sensitive enough to isolate those patients
who should avoid splenectomy,with a predicted response rate to surgery
lower than the expected response to rituximab.

Table 1. Response to splenectomy after patients’ stratification
according to site of platelet sequestration.

| stable |

[ . ; No. of plsg Response [ [ Response [

Site of sequestration ) | (CR+R) Il (CR) response” | b
Ditfuse and hepatic | 18 (24%) | 13 (68.4%) 11 (57.8%) 3 (23%)

| i { 0002 { 0,007 {0,018
Splenic ‘ 59 (76%) : 57 (97%) | 52 (88%) 51 (B6%)

* Patients in ongoing response, without any treatment after splenectomy, with a median
follow-up of 22 yrs.
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Chronic Myeloid Leukemia
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CHRONIC MYELOID LEUKEMIA WITH VARIANT T(9;22) REVEALS A DIFFERENT SIGNA-
TURE FROM CASES WITH CLASSIC TRANSLOCATION

Zagaria A, Anelli L, Coccaro N, Tota G, Russo Rossi A, Minervini CE,
Impera L, Cellamare A, Orsini P, Minervini A, Casieri P, Specchia G,
Albano F

Sezione di Ematologia con Trapianto — Dipartimento dell Emergenza e dei Trapi-
anti di Organi — Universita degli studi di Bari “A. Moro”, Bari, Italy

The t(9;22)(q34;q11) generating the Philadelphia chromosome and
the BCR/ABLI fusion gene represents the cytogenetic hallmark of chron-
ic myeloid leukemia (CML). About 5-10% of CML cases show variant
translocations with the involvement of other chromosomes in addition
to chromosomes 9 and 22. The prognostic significance of variant t(9;22)
was unclear and debated in the pre-imatinib era, whereas recent stud-
ies of large CML series showed that the presence of variant transloca-
tions has no impact on the cytogenetic and molecular response or on
prognosis. However, the molecular bases of differences between CML
patients with classic and variant t(9;22) have never been elucidated. We
report a gene expression profile (GEP) analysis of 8 CML cases with
variant t(9;22) and 12 patients with a classic t(9;22) identifying a set of
59 genes as differently expressed. Querying the Database for Annota-
tion, Visualization and Integrated Discovery (DAVID) showed that the
enhanced biological process in our gene set involved the intracellular pro-
tein kinases cascade. The kinases list included 5 genes: TRIB1 (tribbles
homolog 1), STK17B (serine/threonine kinase 17b), PTK2B (PTK2B pro-
tein tyrosine kinase 2 beta), C5AR1 (complement component 5a recep-
tor 1) and ZFP36 (zinc finger protein 36, C3H type, homolog). Further
Ingenuity Pathways Analysis (IPA) yielded strong indications that 19
out of 59 dysregulated genes from our dataset are involved in the
“Haematological System Development and Function, Cellular Develop-
ment” network. A central role in this network is played by several pro-
teins that are known to be activated in BCR/ABL1 cells, namely ERK1/2
(extracellular signal-regulated kinases), p38MAPK (p38 mitogen-activat-
ed protein kinase), JNK (c-Jun N-terminal kinase), and cell cycle regula-
tor AKT (RAC-alpha serine/threonine-protein kinase). Noteworthy, the
upregulated kinase genes revealed by DAVID analysis are also enclosed
in the network identified by IPA. Moreover, TRIB1, PTK2B and C5AR1
kinases are involved in the regulation of the RAS/MAPK pathway. In
conclusion, our GEP analysis performed on CML cases with variant
t(9;22) improved the understanding of the biological mechanisms at the
basis of the CML heterogeneity. Overall, our results reveal that in CML
cases with variant t(9;22) there is an enhancement of the MAPK path-
way deregulation already known to underlie the CML pathogenesis and
point out the role of interesting candidate genes, such as TRIB1, PTK2B,
and C5AR1.
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RUXOLITINIB SYNERGIZES WITH TYROSINE KINASE INHIBITORS TO OVERCOME DRUG
RESISTANCE RELATED TO BONE MARROW STROMA MICROENVIRONMENT IN CHRONIC
MYELOID LEUKEMIA (CML)
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Most patients with CML in chronic-phase (CML-CP) treated with
Imatinib has shown an overall survival rate of 85% in a 8 year result
update of IRIS trial, but only a minority of Imatinib-treated patients
achieve complete molecular response (CMR). Although second-genera-
tion tyrosin kinase inhibitors (TKIs) yield higher rates of CMR versus
Imatinib there is no still evidence to support the eradication of CML
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stem cells. Recent evidence suggests that upon TKI treatment, CML stem
cell survival is BCR-ABL kinase independent. The BM is a dynamic
microenvironment with high concentration of soluble factors that regu-
lates haematopoiesis, enhances leukemia blast survival and modulates
their resistance to pharmacological treatment. Ph+ K562 cells were cul-
tured in RPMI medium, defined as regular media (RM). The human stro-
ma cell line HS-5 serum-free supernatant was used as feeder (HS5/SCM).
The apoptosis of Ph+ K562 cell line, treated with clinical doses of Ima-
tinib, Nilotinib or Dasatinib on HS-5 monolayer is significantly reduced
(18%=+13%, 50%+6%, or 10%=+10%, respectively), respect to RM
(46%+12%, 84%+15%, or 53%+20%, respectively). Moreover, the TKI-
resistance is also related to soluble factors produced by HS-5 cells.
Indeed, apoptosis is greatly reduced when K562 cell line is treated with
Imatinib, Nilotinib or Dasatinib in the presence of HS-5/SCM (20%+9%,
29%=%18%, or 17 %+6 %, respectively), respect to RM. Furthermore, the
IC50 of Imatinib, Nilotinib or Dasatinib is significantly increased when
K562 cell are cultured on HS-5/SCM (7957nM, 889nM, 2.5nM, respec-
tively) vs the IC50 calculated in RM (545nM, 13.93nM and 1.12nM,
respectively). Upon SCM exposition, Ph+ cells, treated with TKIs, pre-
serve long-term ability to re-start proliferation in vitro after TKI with-
drawal. Indeed, the resistance to TKI treatment in this stromal co-culture
experimental model is associated to BCR-ABL-independent STAT-3 acti-
vation. Furthermore, we demonstrated that JAK inhibitor Ruxolitinib
synergizes with TKIs to induce apoptosis in progenitor CML cells and
to reduce their clonogenic potential. Importantly, Imatinib, Nilotinib,
and Ruxolitinib, alone or in combination did not significantly impair the
formation of normal erythroid and myeloid colonies. Taken together, our
data provide a rational for the therapeutic combination of TKIs and Rux-
olitinib to the aim for eradication of primary BCR-ABL+ cells homed in
BM niches.
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Introduction. The role of Bcr-Abl in the pathogenesis of Chronic
Myeloid Leukemia (CML) is well established, however the mechanisms
involved in progression remain poorly understood. By making use of
our Drosophila Melanogaster transgenic model for human Ber-Abl gene,
we have identified the involvement in CML progression of different
genes regulating the recycling and the degradation of tyrosine kinase
(TK) receptors through the assembly of clatrin coated vesicles. Among
them, we focused our attention on Bridging integrator 1 (BIN1) and
Dynamin 1-like (DNM1L). Methods. Binl and Dnm1l expression was
measured by quantitative Real Time PCR (qRT-PCR) in 60 samples from
CML patients and in 10 healthy control samples. Among CML, 26 sam-
ples were collected at diagnosis and 34 during tyrosine kinase inhibitors
(TKI) treatment, 18 of which during complete molecular remission
(CMR). Bin1 e Dnm1] expression was also analysed by qRT-PCR in K562
cell line, after treatment with Imatinib (1nM, 100nM, 1 M) at different
time (6, 24 and 48h). Results. We found that in CML patients both Binl
and Dnm1[ expression was significantly decreased at the time of diag-
nosis (p=0.0001), as compared to healthy subjects. Overall, during TKI
therapy, the transcript levels of Bin1 were up-regulated if compared with
diagnosis time, while Dnm1l expression still remained down-regulated.
Interestingly, both Binl and Dnmll transcript analysis showed an
increase in CMR phase if compared with diagnosis (p=0.001 and
p=0.0016, respectively) and during TKI treatment without CMR
(p=0.0011 and p=0.0029, respectively). Binl expression was increased in
K562 cell line at 24 and 48h after Imatinib treatment instead Dnm1l was
decreased; these experiments confirm the qRT-PCR data obtained from
patients during TKI treatment. Conclusions. Our experiments show a

significant association between Binl and Dnm1l expression and clinical
phases of CML, suggesting a direct correlation with Bcr-Abl levels. This
study proposes a new deregulated mechanism in CML indicating Binl
and Dnm1l as possible players in the maintenance of the abnormal sig-
nalling in this haematological disease.
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Background. The availability of three TKIs approved for the front-line
treatment of Chronic Myeloid Leukemia (CML) raises questions about
the optimal treatment strategy in individual patients. Two risk factors at
diagnosis, spleen volume and basophils percentage (the EUTOS score),
and one dynamic risk factor, reduction =10% of BCR-ABL transcript lev-
el after 3 months of imatinib, have been separately proved able to pre-
dict the long-term outcome of treatment. Aims and Methods. To iden-
tify patients with greater probability of good response to imatinib, we
retrospectively tested the combination of EUTOS score and 3-month
BCR-ABL transcript level in 169 consecutive CML patients treated front-
line with standard dose (400 mg daily) imatinib. Patients were stratified
into “good” (low EUTOS score and 3-months BCR-ABL <10%); “inter-
mediate” (high EUTOS score or 3-monthsBCR-ABL >10%) and “poor”
(high EUTOS score and 3-months BCR-ABL >10%) risk groups. Opti-
mal responses were defined according to the European LeukemiaNet
recommendations. Time to treatment failure (TTF) was measured from
the start of imatinib to any of the followings: progression to accelerat-
ed or blastic phase (AP/BP), death for any cause at any time, hematolog-
ic or cytogenetic resistance leading to imatinib discontinuation. Progres-
sion free survival (PFS) was measured from the diagnosis to AP/BP or
death for any cause at any time.
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Results. Median age of patients was 55 years (range 19-84). Accord-
ing to the EUTOS score there were 150 low risk (88.8%) and 19 high risk
patients (11.2%); 3-month BCR-ABL transcript was <10% in 133
(78.7%) and >10% in 36 patients (21.3%). Patients with “good”, “inter-
mediate” and “poor risk” profiles were 71.6%, 24.3% and 4.1%, respec-
tively. Patients in the “good risk” group had a significantly higher prob-
ability of achieving optimal response to imatinib: 6-month PCyR rates
were 91.3%, 78.4% and 42.9% for good, intermediate and poor risk,
respectively (p=0.0042), 12-month CCyR rates were 91.2%, 69.7 % and
20% (p=0.0001), 18-month MMR rates were 77.9%, 26.1% and 0%,
(p<0.0001). After a median follow-up of 43.2 months (range 11-108), the
probabilities of imatinib failure were 18.2%, 36.6% and 85.7 % respec-
tively. Also TTF and PFS were significantly different (Figure). Conclu-
sions. The combination of EUTOS score and 3-month BCR-ABL level
identifies a group of about two thirds of CML patients with a very good
outcome on imatinib front-line treatment.
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VEGFR-2 SIGNALING MAY BE IMPLICATED IN IMATINIB (IMA) RESISTANCE THROUGH
THE REGULATION OF SHP-2 PHOSPHATASE
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In the field of CML, although the vast majority of patients respond to
TKI therapy, primary or acquired resistance may occur. We previously
show that the tumor suppressor tyrosine phosphatase SHP-1 plays a
key role in BCR-ABL-independent IMA resistance modulating the acti-
vation signals that SHP-2 receives from both Bcr/Abl and membrane
receptor tyrosine kinases in both CML cell line and patients1. Several
groups show that the signaling from VEGFR-2 is necessary for prolifer-
ation, chemotaxis and cell survival of several tumor systems. The eluci-
dation of the BCR-ABL independent regulatory pathway in IMA resist-
ant CML cells is important to develop new therapeutic strategy to over-
lap IMA resistance. In this study we investigated the role of SHP-1 and
SHP-2 in VEGFR-2 signaling in KCL22 Ph+ cell lines (IMA
sensitive/KCL22-S and IMA resistant/KCL22-R). To evaluate if VEGFR-
2 interact with SHP-1/SHP-2, we perform specific co-immunoprecipita-
tion assay. Moreover, we carried out WB experiments to evaluate the
phosphorylation status of VEGFR-2 protein in our CML system. To fur-
ther characterize the functional role of VEGFR-2 in IMA resistance, we
knockdown VEGEFR-2 in KCL22-R cell line by sh-RNA. RT-PCR and WB
analysis showed that VEGFR-2 is up-regulated in KCL22-R respect to
KCL22-S cell line. In addition, we demonstrated that VEGFR-2 forms a
complex with SHP-1 and SHP-2 in sensitive KCL22-S cell line. In con-
trast, VEGEFR-2 interacts only with SHP-2 in KCL22-R cell line, in which
SHP-1 is down-regulated. Ectopic SHP-1 expression was able to estab-
lish VEGFR-2/SHP-1 interaction also in resistant cell line. Recently, Bhat-
tacharya et al, demonstrated that SHP-1 regulates negatively VEGFR-2
signaling by dephosphorylation of specific tyrosine residues in HUVEC
cell line. Thus, we hypothesized that SHP-1 might modulate negative-
ly the VEGFR-2 signals also in our CML system. In particular, resistant
cell line, lacking of SHP-1, but not KCL22-S cell line, show phosphory-
lation at Y996 and Y1059 of VEGFR?2 also after IMA treatment. More-
over, ectopic SHP1 expression in KCL22-R was able to dephosphorylate
VEGER-2 at the same sites. To better clarify the direct role of VEGFR-2
activation in IMA resistance, we knockdown VEGFR-2 in KCL22-R cell
line, restoring sensitivity to IMA. Our data indicate the involvement of
VEGEFR-2 in the Bcr-Abl independent pathway of IMA resistance and
that the axis SHP-1/SHP-2 may modulate VEGFR2 signaling in CML cell
lines.

Ref. 1. Esposito N, et al. Blood 2011.
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Second generation TKIs have been approved for the treatment of
chronic myeloid leukemia (CML) in early chronic phase (ECP), but ima-
tinib (IM) still represents the golden therapeutic standard. The long term
outcome is important to assess the treatment efficacy and to decide on
the allocation of resources. In the IRIS trial, at 8 year, 55% of patients
were still on IM and the overall survival (OS) was 85%. Other published
reports have shorter follow-up. We analyzed 559 patients enrolled with-
in 3 studies of the GIMEMA CML WP (NCT00514488, NCT00510926,
observational trial CML023). Response monitoring: according to 2009
ELN recommendations. Definitions: progression, transformation to
advanced phases; failure, according to 2009 ELN criteria; event, treat-
ment discontinuation for any reason (information on survival and pro-
gression regularly collected) or lost to follow-up. All deaths, at any time
and for any reason, were included. All the analysis were made accord-
ing to the intention-to-treat principle. Baseline characteristics: median
age 52 (18-84) years; high Sokal, Euro, EUTOS scores, 22%, 7%, 7%,
respectively; CCA in Ph+ cells 4%; b2a2 BCR-ABL transcript 36%.
Median follow-up: 78 (7-99) months. The cumulative incidence of
CCgR, MMR and MR4 was 88%, 85% and 61%, respectively. Sokal,
Euro and EUTOS scores were able to predict significantly lower CCgR
and MMR; a high Sokal score also predicted significantly inferior MR4.
Reasons for IM discontinuation: lack of efficacy (19 %), toxicity or death
(9%), withdrawal of informed consent (4%); 4% of patients were lost
to follow-up. The 8-year event-free survival (EFS), failure-free survival
(FES), progression-free survival (PES) and OS were 60%, 74 %, 84% and
85%, respectively. Sokal and Euro scores were able to predict significant-
ly lower EFS, FES, PES and OS; the outcome differences between low and
intermediate risk patients were significant. Despite rarely, progressions
were also observed among low risk patients. High EUTOS risk patients
had poorer outcome, but PFS and OS differences were not significant.
Age, performance status and b2a2 transcript resulted independent prog-
nostic factors on PES and OS. In a large nationwide multicentric experi-
ence, high response rates produced favourable outcomes in the majori-
ty of patients, particularly in low risk patients. Further therapeutic strate-
gies are needed to overcome the adverse prognosis of high risk patients.
Acknowledgements: ELN, COFIN, University of Bologna, BolognAIL.
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BORTEZOMIB IMPROVES BONE INTEGRITY IN MULTIPLE MYELOMA PATIENTS BY
BLOCKING OSTEOCYTE DEATH AND AUTOPHAGY
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Osteocytes are critical in the maintenance of bone integrity regulat-
ing bone remodeling through the cell death and authophagy. Recently
we have demonstrated that an increased osteocyte death is involved in
multiple myeloma (MM)-induced osteolysis. Bortezomib (BOR) current-
ly used in the treatment of MM stimulates bone formation however its
effects on osteocytes are not known and have been investigated in this
study. We performed a histological evaluation on bone biopsies of a
cohort of 37 newly diagnosis MM patients 31 of them with symptomatic
MM and 6 with smoldering MM (SMM). The 55% of patients with MM
have evidence of osteolytic lesions at the X-rays survey. Bone biopsies
were obtained at the diagnosis and after an average time of 12 months
of treatment or observation. Osteocyte viability was evaluated in a total
of 500 lacunae per histological sections. A significant increase of the
number of viable osteocytes was demonstrated in MM patients treated
with Bortezomib (BOR)-based regimen as compared to those treated
without BOR (% median increase: +6% vs +1.30%; p=0.017). Patients
treated with BOR alone showed the highest increase of osteocyte via-
bility, as compared to either patients treated without BOR (+11.6% vs
+1.3%, p=0.0019) or those treated with BOR plus Dexamethasone
(DEX) (+11.6% vs +4.4%, p=0.01). A reduction of osteocyte apoptosis
was demonstrated by TUNEL assay. On the other hand, any significant
difference was not observed in patients treated with Thalidomide
(THAL) or Immunomodulatory drugs (IMiDs) than in those untreated
with these drugs (p= 0.7). A multiple regression non-parametric analy-
sis showed that BOR had a significant positive impact on osteocyte via-
bility (p=0.042) whereas THAL/IMiDs as well as Zoledronic acid (ZOL)
treatments have not (p=0.2). BOR also counterbalanced the negative
effect of DEX treatment (p=0.035). The potential effect of BOR on osteo-
cyte viability was confirmed i# vitro in murine osteotcytic cell line MLO-
Y4 and in the human pre-osteocytic one HOB-01. BOR and the protea-
some inhibitors MG262 and MG132 significantly blunted MM-induced
osteocytic cell death. Interestingly, BOR also blocked osteocytic
authophagy in co-culture with MM cells as well as that induced by DEX
treatment. Finally PTH short-term treatment potentiated the in vitro
effects of BOR. Our data suggest that proteasome inhibitors block osteo-
cyte death and autophagy supporting their use to improve bone integri-
ty in MM patients.
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Background. Smoldering multiple myeloma (SMM) is characterized by
absence of organ damage (hypercalcemia and/or renal insufficiency
and/or anemia, and/or lytic bone lesions, BL) and is left untreated. Whole
body X-ray (WBXR) and magnetic resonance imaging (MRI) are the cor-
nerstone imaging procedures of staging. Aim of the study: To investigate
the role of 18F-fluorodeoxyglucose (FDG) positron emission tomography
(PET)/computed tomography (CT) for the assessment of patients with
SMM without BL in standard imaging. Patients and methods: Forty-six
patients (IM/F 23/23, median age 67.5 years, range 39-8) with SMM were
recruited from 2008 to 2012. MC components were IgG (26 patients),
IgG (7), IgAk (7), IgA (4), light chain (1), and biclonal (1). All patients per-
formed at diagnosis WBXR, MRI of the spine and pelvis, and PET/CT;
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the latter was repeated in 13 during follow-up (median 11.5 months,
range 5-31). Results. In 12 cases with negative first WBXR at diagnosis,
PET/CT detected focal increased FDG uptake and upstaged the disease
(26%). All the abnormal areas corresponded to BL identified by MRI
(n=10) or CT (n=2) (100% sensitivity); in 1 patient bone lesion was con-
firmed by a a novel detailed X-ray. Notably, the BL were outside the
spine and pelvis and were confirmed by a second MRI in 3 cases (6.5%
of the overall cohort and 25% of the PET/CT-positive patients). In 2
additional cases PET/TC detected synchronous solid neoplasms (renal
and prostatic). Overall, PET/CT was advantageous in 14 patients (30.4%)
and prevented underdiagnosis in 5 (3 with BL outside the spine and
pelvis and 2 with another neoplasm) (10.8%). In 4 of the remaining 32
cases (25%) without FDG uptake at diagnosis, PET/CT allowed to clas-
sify as osteoporosis some BL doubtful at standard imaging. In 3 cases
PET/CT was falsely negative (91% specificity): in 1 patient cuneiform
vertebra bone biopsy showed plasmocytoma, and 2 patients developed
during the follow-up BL detectable at MRI in X-rays areas which were
suspected at diagnosis but were PET/CT-negative. During the follow-up,
PET/CT revealed evolution of disease in 4/13 patients (30.7 %). Conclu-
sions: PET/CT can help to upstage SMM at diagnosis or during the fol-
low-up in at least one-quarter of cases and should be included in the
imaging work-up of SMM, preceding MRI to allow targeted imaging in
cases of increased FDG uptake outside the spine and pelvis.
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Background. Three randomized trials recently reported an increased
risk of second primary malignancies (SPMs) in newly diagnosed myelo-
ma (MM) patients treated with lenalidomide (Len). The excess risk with
lenalidomide compared with non-lenalidomide has not been described.
We performed an individual patient data meta-analysis to estimate the
incidence of SPM according to Len exposure. Methods. Relevant stud-
ies, from PubMed and ASCO/IMW/ASH abstracts (after 2000), that met
the following criteria were included: (1) randomized trials of newly diag-
nosed MM patients; (2) randomization to treatment with Len in at least
one arm (Lenalidomide-trials); (3) randomization to treatment to at least
one new drug but not Len (no-Lenalidomide-trials); (4) available data of
SPMs. The primary end point was the cumulative incidence of hemato-
logic and solid SPMs estimated accounting for competing events. Results.
6383 patients were included in the analysis (median follow-up: 30 mos).
Total cases of SPMs were 420 (6.6%), including 188 (2.9%) hematolog-
ic and 232 (8.6%) solid cancers. 3218 patients were enrolled in the
lenalidomide-trials and were available for a direct comparisons between
lenalidomide (Len, N=2620) vs non-lenalidomide (No-Len, N=598) treat-
ments. The cumulative incidence rates of solid SPMs were similar in the
two groups (Table) with no difference in different lenalidomide combi-
nations. The cumulative incidence of hematologic SPMs were 1.4% at
3 years and 3.1% at 5 years in the Len group and 0.4% at 3 years and
1.4% at 5 years in the No-Len group. The observed difference was main-
ly attributed to the increased incidence in patients receiving Len+melpha-
lan (1.8%) as compared with len+cyclophosphamide, (0.3%), len alone
(0.3%) and melphalan only (0.4%). In multivariate age-, gender- and
cluster-adjusted analysis, the association of len+melphalan increased the
SPM risk of about 4-fold (HR 3.8, p<0.001) with no excess in patients
receiving len+cyclophosphamide (HR 1.27, p=0.72) or len alone (HR
0.84, p=0.72) as compared with melphalan alone. The risk of death for
adverse events and progression disease was higher than the risk of SPM.
Conclusions: An increase of SPMs was observed in patients receiving
lenalidomide compared with controls, mainly attributed to the increased
occurrence of hematologic SPMs, especially with the combination
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len+melphalan. In the context of the observed survival benefit, the ben-
efit/risk profile of lenalidomide treatment.

Table 1. Cumulative incidence at 3 and 5 years of SPMs and death

S-year cumulative incidence,

3-year cumulative incidence, % (35% CI)

% (95% CI)
L N " Mo lenalidomid Lenalidomid Mo lenalidomid

SPMs

: Overall 39(3049) 33(1.7-49) . 6.9(5385) 48(20-16)
Solid 26(1833) 28(14-44) 38(27-49) 34(16-52)
Hematologic 14 (0.8-2.0) 04 (0.0-09) 31(1.843) 14 (0.0-3.6)
Death

| Ml Causes 235(214-257) | 248(206-206) | 47(43.1-51.1) | 68.2(56.5-78.9) |
Myeloma 13.3(11.6-15.1) | 146(11.0-18.3) | 25.6(224-28.8) | 36.3 (25.9-46.6)
Adverse events 6.7(55-79) B4 (3.8-89) 9.8(8-1186) 19.2(12.1-26.3)
SPMs 10(05-15) 0.7(0.0-15) 24(13-35) 0.7{0015)

C1, confidence interval, SPM, second pimary malgnancies
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Background. High-dose chemotherapy with haemopoietic stem-cell
improves quality of response and survival in multiple myeloma (MM).
The incorporation of new drugs into induction, consolidation and main-
tenance therapy is changing the treatment paradigm in newly diagnosed
MM pts. Aims: To compare in a prospective randomized trial conven-
tional chemotherapy plus novel agents [melphalan-prednisone plus
lenalidomide (MPR)] with tandem high-dose melphalan (melphalan 200
mg/m?2 with stem-cell support; MEL200), both followed by mainte-
nance with lenalidomide or no maintenance. Methods. A 2x2 factorial
randomized trial was designed. We randomly assigned 402 patients with
newly diagnosed multiple myeloma (<65 years) to one of four treat-
ment groups: six cycles of MPR followed by maintenance (N=98), six
cycles of MPR without maintenance (N=104), tandem MEL200 followed
by maintenance (N=100) or tandem MEL200 without maintenance
(N=100). The primary end point was progression free survival (PES); sec-
ondary end points included safety and overall survival (OS). Results.
Patients characteristics were well balanced. Lenalidomide maintenance
did not significantly increase response rate: CR rate was 18% after MPR
and 23% after maintenance, while it was 24% after MEL200 and 32%
after maintenance. After a median follow-up of 45 months, the median
PFS was 25 months with MPR and 39 months with MEL200 (corre-
sponding to a PES 0f 50% vs 68% at 2 years, HR=1.66; 95%CI 1.27- 2.18,
p=.0002). Median PFS was 37.45 months for maintenance and 25.5
months for no maintenance (p<.0001). The 4-year OS was 62% with
MPR and 72% with MEL200; (p=0.27), 75% for maintenance and 58%
for no maintenance (p=.02). No meaningful interaction was detected
between MPR/MEL200 and maintenance/observation effects. Conclu-
sions: MPR at diagnosis was clearly inferior to MEL200 when PFS is
used as the main endpoint. At present, OS is similar between MPR and
MEL200. Lenalidomide maintenance significantly reduced the risk of
progression and of death independently from the previous treatment.
therapy.
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LENALIDOMIDE PLUS DEXAMETHSONE (RD) VS MELPHALAN-LENALIDOMIDE-PRED-
NISONE (MPR) OR CYCLOPHOSPHAMIDE-PREDNISONE-LENALIDOMIDE (CPR) IN ELD-
ERLY COMUNITY-BASED NEWLY DIAGNOSED MULTIPLE MYELOMA PATIENTS: EFFICACY
AND SAFETY RESULTS FROM A PHASE 3 TRIAL
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Rd and MPR showed to be effective and safe in newly diagnosed mul-
tiple myeloma (MM) patients (pts). Cyclophosphamide represents a
valid less toxic alkylating alternative. A formal comparison between 2-
drug and 3-drug lenalidomide-containing combinations has not been
performed. The aim of this phase III trial was to compare a not-alkylat-
ing regimen (Rd) vs alkylating regimens (MPR/CPR) in a community-
based setting of MM pts =65 years old or not eligible to autologous stem
cell transplantation. Patients were randomized (1:2) to receive 9 28-day
cycles of Rd or MPR/CPR. Upfront dose reductions of dexamethasone,
melphalan and cyclophosphamide were performed, according to pt age
(Rd: lenalidomide 25 mg/day for 21 days; dexamethasone 40 mg on
days 1,8,15 and 22 in pts 65-75 years old and 20 mg in those >75 years;
MPR: lenalidomide 10 mg/day for 21 days; melphalan orally 0.18 mg/Kg
for 4 days in pts 65-75 years old and 0.13 mg/Kg in >75 years pts; pred-
nisone 1.5 mg/Kg for 4 days; CPR: lenalidomide 25 mg/day for 21 days;
cyclophosphamide orally 50 mg/day for 21 days in pts 65-75 years old
and 50 mg every other day (eod) in >75 years pts; prednisone 25 mg eod).
After induction, patients were randomized to receive maintenance with
lenalidomide alone or with prednisone, until disease progression. The
primary endpoint was progression-free survival (PES). Between October
2009 and October 2012, 663 pts were enrolled (Rd:222, MPR/CPR:441).
Patient characteristics were well balanced in the 2 groups. Median age
was 73 years in each arm. Response rate (=PR) was identical: 74% in
both groups. After a median follow-up of 19 months, the 2-year PES was
similar in the 2 groups (47 % in Rd and 55% in MPR/CPR, HR 0.81, 95%
CI0.57-1.16, p=0.25). In patients younger than 75 years old, the 2-year
PFS was slightly inferior with Rd than MPR/CPR (HR 0.81, 95% CI 0.57-
1.16, p=0.25). In patients older than 75 years the 2-year PES was identi-
cal in both Rd and MPR/CPR (HR 1.07, 95% CI 0.68-1.68, p=0.76). At
least one grade =3 hematological adverse event was reported in 28%
with Rd and in 45% with MPR/CPR (p<0.001), with a significant differ-
ence between the two alkylating agents (62% MPR and 29% CPR,
p<0.001). At least one grade =3 extra-hematologic toxicities were 25%
in both Rd and MPR/CPR. In a community-based population tripler alky-
lating combinations does not offer PFS advantage over doublet therapy
without alkylating agents. Grade 3-4 adverse events were higher in the
MPR group.
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NOVEL AGENTS INCORPORATED INTO AUTOLOGOUS STEM CELL TRANSPLANTATION
(ASCT) FOR NEWLY DIAGNOSED MM PATIENTS OVER 65 YEARS OF AGE: ANALYSIS OF
OUTCOMES
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ASNIN, IRCCS, Reggio Emilia, Italy

Whether incorporation of novel agents into ASCT can improve the
outcome in comparison to novel agent-based treatments not followed
by ASCT in newly diagnosed MM patients (pts) over 65 years of age still
remains an open issue. In this retrospective analysis we evaluated the
outcome of 63 pts with a median age of 68 years (range 66-72) treated
up-front with novel agents and ASCT. At diagnosis, 50% of the pts had
ISS 2-3 and 24% had renal impairment. Induction therapies were borte-
zomib-based (37 pts) or thalidomide-based (26 pts) and yielded at least
VGER in 57% and 36% of the pts, respectively. A median of 7.2x106
CD34+ cells/kg (IQR 5.8-10.9) was collected either following CTX (58
pts) or G-CSF alone (5 pts). Melphalan dose prior to ASCT was 200
mg/m?2 in 39/63 pts, while it was reduced (140 mg/m?) in the remaining
pts due to impaired renal function. Sixteen pts received a tandem ASCT.
Two cycles of consolidation therapy were given to 20 pts. Both platelets
and neutrophils recovery occurred at day 12 (range 7-16 and 10-15,
respectively). No transplant-related mortality was observed at 100 days.
Two pts experienced grade 4 mucositis, while 13 pts (20%) presented
grade 3 toxicities, mainly mucositis and infections. Overall, 97 % of the
pts achieved at least PR, including 71% at least VGPR and 30% CR.
With a median follow up of 48 months, 4-years OS was 77 %, median
TTP and PFS were 42 and 43.4 months, respectively. On univariate analy-
sis, ISS at diagnosis was the only variable related with a significantly pro-
longed survival: PES 83.9 for ISS 1 vs 34 months for ISS 2-3 (p=0.04), OS
not reached for ISS 1 vs 75.2 months for ISS 2-3 (p=0.01). In conclusion,
this analysis may suggest that ASCT is feasible and well tolerated in
selected MM pts aged > 65, the outcome being at least comparable to
that offered by novel agent-based regimens, including MPT and VMP.
However, this comparison has several limitations, including possible dif-
ferences between studies with respect to pts characteristics, treatments
used and nature of the analysis. To more carefully evaluate the role of
ASCT in this subset of older, but still fit, pts, results of a pair-matched
analysis comparing ASCT vs the best novel agent-based treatment strat-
egy will be presented at the meeting.
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LENALIDOMIDE PLUS RITUXIMAB-CHOP21 (LRCHOP21) IS SAFE AND EFFECTIVE IN
ELDERLY UNTREATED DIFFUSE LARGE B-CELL LYMPHOMA (DLBCL), REGARDLESS CELL
OF ORIGIN (C00) SUBTYPING: LONG TERM RESULTS OF THE PHASE Il REALO7 STUDY OF
THE FONDAZIONE ITALIANA LINFOMI (FIL)

Chiappella A, Castellino A,! Franceschetti S,! Carella AM," Baldi I,?
Zanni M,! Liberati AM,! Spina M,! Tucci A,! Pavone V,! Molinari AL,
Zinzani PL,! Salvi E! Gaudiano M, Tabbo E?2 Fattori PP,! Zaccaria A,!
Botto B,! Congiu A, Ciccone G,? Ladetto M,! Dreyling M,* Gaidano
G,! Inghirami G,? Rossi G,! Vitolo U!

'On the behalf of Fondazione Italiana Linfomi; Hematology, Citta della Salute
e della Scienza Hospital and University, Totino, Italy; *Unit of Cancer Epidemi-
ology, University and CPO Piemonte, Tutin, Italy; 3Department of Pathology and
Center for Experimental Research and medical Studies (CERMS), University,
Tutin, Italy; “Medizinische Klinik III - Universitit Miinchen, Germany

Standard treatment for elderly DLBCL is RCHOP21, however up to
40% of patients fail. In the phase I trial REALO7 FIL demonstrated that
the association of LRCHOP21 was feasible in elderly untreated DLBCL
and identified 15 mg lenalidomide from day 1 to day 14 as the maximum
tolerated dose in combination with RCHOP21. The phase II trial REAL0O7
was designed based on Simon’s two stage design to demonstrate an
improvement of overall response rate (ORR) of 15% in LRCHOP21 com-
pared to 70% of standard RCHOP21, according to 2007 Cheson crite-
ria. Secondary endpoint was to correlate outcome with COO profile.
Inclusion criteria were: age 60-80 FIT at the comprehensive geriatric
assessment; untreated CD20+ DLBCL; Ann Arbor stage II/II/IV; inter-
national prognostic index (IPI) at low-intermediate/intermediate-
high/high (LI/IH/H) risk. Treatment plan was: RCHOP21 plus 15 mg
lenalidomide from day 1 to 14 for 6 courses. All cases were centrally
reviewed by expert pathologist and COO profile was evaluated (analy-
sis ongoing). From April 2010 to May 2011, 49 patients were enrolled.
Clinical characteristics were: median age 69 years (range 61-80); stage
TII/IV 43 (88%), IPI IH/H 30 (61%).

Table 1.

Adverse Events (AEs) Grade 1 Grade 2 Grade 3 Grade 4
Hematologic AEs recorded in 277 cycles of treatment
Leukocytopenia 27(10%) 46(17%) 42 (15%) 35(13%)
Neutropenia 14 (5%) 32 (12%) 25 (9%) 62 (22%)
Febrile neutropenia 0 0 8 (3%) 2 (1%)
Thrombocytopenia 43 (16%) 21 (8%) 16 (6%) 19 (7%)
Anemia 92 (33%) 39 (14%) 12 (4%)  1(<0.5%)
Non-hematologic AEs in the 49-patient population
Cardiac 1(2%) 3 (6%) 1(2%) 0
Gastrointestinal 11 (22%) 10 (20%) 1(2%) 0
Neurological 10 (20%) 10 (20%) 2 (4%) 0
Renal 2 (4%) 1 (2%) 1.(2%) 0
Infection 1(2%) 6 (12%) 1(2%) 0
Deep venous thrombosis 0 0 1(2%) 0

At the end of 6 LRCHOP21, ORR was 92%. Complete remissions (CR)
were 42 (86%) and partial remission 3 (6%); 3 patients (6%) did not
respond and one (2%) died for homicide. Preliminary data of CR accord-
ing to COO showed: 15 (83%) CR on 18 germinal center (GC); 11 (79%)
CR on 14 non-GC. At a median follow-up of 22 months, 2-year overall
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survival (OS) was 92% (95% Cl: 79-97) and 2-year PES was 73% (95%
CI: 57-84); 2-year PFS for IPI LI was 84% (95% CI: 59-95) and for IPI
IH/H 65% (95% CI: 41-81). PES according to COO is ongoing. Hema-
tological and extra-hematological toxicities were mild, with no grade IV
extra-hematological events and no toxic deaths during treatment (Table
1). Of the 294 planned courses of LRCHOP21, 277 (94%) were admin-
istered; median dose of lenalidomide delivered was 1185 mg (94% of the
planned dose); at least 90% of the planned dose of each drug was admin-
istered in 91% of the RCHOP21 courses. Median interval time between
RCHOP21 courses was 21 days (range 19-48). In conclusion, LRCHOP21
is effective, also in poor risk patients. The addition of lenalidomide to
RCHOP21 is safe without unexpected toxicities and does not impair
doses and timing of RCHOP21. These encouraging data warrant a future
phase III randomized trial comparing LRCHOP21 vs RCHOP21 in eld-
erly untreated DLBCL.
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EFFICACY OF NON-PEGYLATED LIPOSOMAL DOXORUBICIN IN ELDERLY PATIENTS WITH
AGGRESSIVE B-CELL NON HODGKIN LYMPHOMA: A MULTICENTRIC STUDY
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We conducted a multicenter, phase II, double-arm trial comparing the
efficacy and the safety of 2-weekly and 3-weekly R-COMP regimen.
Patients with confirmed histological diagnosis of aggressive B-cell non-
Hodgkin lymphoma, aged 265 years and with an IPI=1 were eligible.
Thirty-nine patients with an Activities of Daily Living (ADL)=6 were
assigned to receive 6 cycles of dose-dense R-COMP14 regimen, where-
as 90 patients with an ADL<6 were assigned to receive six cycles of R-
COMP21 regimen. The clinical features were comparable in both study
arms, without statistical differences. The median age was 74 years (65-
89) at diagnosis and the study included 21 (16%) very elderly patients
(280 years). The Performance status was WHO<2 in 70% of all patients,
the median number of comorbidities was 2 (1-7) and the median LVEF
was 60% with 16% of patients having LVEF = 50%. The number of
cycles administered was 234 in R-COMP14 and 481 in R-COMP21 with
the relative dose-intensity for the regimens of 93% and 90% respec-
tively. Toxicity was mainly hematological in both groups. Only 8/129
(6%) presented a grade II-IV cardiotoxicity. All patients were evaluable
for response. With a median follow-up of 24 months the overall response
rate (ORR) in R-COMP14 arm was 85 %), with complete response (CR)
rate of 72%, whereas the ORR in R-COMP21 was 90%, with CR rate
of 783%. The event-free survival was respectively of 67% and 69 % in
the two arms. Univariate analysis revealed that event-free survival was
negatively impacted by high risk IPI (1-3 vs 4-5; P=0.02). The prognos-
tic factors for shorter overall survival (OS) were age>70 years (P=0.009),
high IPI score (IPI=1-3 vs 4-5; P=0.04), advanced-disease stage III-IV
(P=0.01) and impaired WHO performance status 2-3 (P=0.003). Multi-
variate analysis showed that WHO performance status 2-3 (P=0.02) and
age> 70 years (P=0.03) negatively impact the overall survival in both
arms. The functional assessment of frailty, Activities of Daily Living
(ADL), has allowed to identify really elderly, frail patients. The overlap-
ping of ORR and EFS between the dose-dense R-COMP 14 regimen and
the standard R-COMP 21 regimen suggest that the use of NPLD outruns
the impact of a dose-dense immunochemotherapy, representing a ther-
apeutic opportunity for frail elderly patients, not suitable for a dose-
dense treatment. Acknowledgements: The study was supported in part

by AIL Pesaro Onlus.
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THE ROLE OF RITUXIMAB AND PET IN THE TREATMENT OF PRIMARY MEDIASTINAL
LARGE B-CELL LYMPHOMA

Broccoli A, Casadei B, Pellegrini C, Gandolfi L, Stefoni V, Derenzini E,
Quirini E Tschon M, Papadopulos F, Narducci R, Stefani G, Maglie R,
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Third-generation MACOP-B (adriamycin, cyclophosphamide, vin-
cristine, bleomycin, methotrexate and prednisone) regimen in combina-
tion with mediastinal radiotherapy (RT) seems to improve lymphoma-
free survival of primary mediastinal large B-cell lymphoma (PMLBCL).
In addition, the role of consolidative mediastinal RT remains unclear
also with the improvement of PET use. Until 2002 MACOP-B plus RT
was recommended at our institution in all PMLBCL patients. Between
2002 and 2011, 74 previously untreated PMLBCL patients were diag-
nosed and treated with MACOP-B plus rituximab and consolidative
mediastinal RT (30-36 Gy). Fifty patients had stage II and 24 stage IIE-
IV, bulky disease was documented in 93% of patients. Median age was
34 years (range, 17-62) and 59.5% were females. All patients were eval-
uated by CT and PET scan. After the final PET evaluation, PET-negative
patients were observed while PET-positive patients underwent mediasti-
nal RT. Finally, 61 (82.4%) patients achieved a complete response (CR);
51 (68.9%) presented a positive final PET and were treated with local
RT, while the other 23 (31.1%) had a negative PET. Five patients relapsed
within 12 months. At 10 years, overall survival was 82 %, progression-
free survival was 87.6% and disease-free survival (DFS) of the 61 patients
who achieved CR was 90.5% (median follow-up 4 years). Regarding the
DFS curve, no statistically significant differences were observed between
the patient subset treated also with RT (PET-positive) and patients only
observed (PET-negative): 90.7% (4/51 relapses) vs 90% (1/23 relapse)
(p=0.85), respectively. Considering our institutional historical records
when the front-line for PMLBCL patients included MACOP-B plus RT
without any decision related to PET results (before 2002), the 10-year
DFS was 82.8%. This study indicates that adding rituximab does not
change the final results in terms of CRs and DEFS utilizing third-genera-
tion regimens. In addition, the introduction of the PET-guided RT
approach after MACOP-B plus rituximab leads to a patient tailored treat-
ment which preserves the outcome and, at the same time, allows to
reduce the use of RT.
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FLUDARABINE-MITOXANTRONE-RITUXIMAB (FMR) REGIMEN IN UNTREATED INDOLENT
NON-FOLLICULAR NON-HODGKIN’S LYMPHOMA: EXPERIENCE ON 143 PATIENTS
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R, Argnani L, Zinzani PL
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Indolent non-follicular lymphomas (INFL) are generally regarded as
incurable, apart from extranodal MALT lymphomas, which can be par-
tially cured by surgery, local radiotherapy, or antibiotic treatment. An
observational retrospective study was conducted on 143 INFL patients
with biopsy-proven and bidimensionally measurable disease providing
that their first chemoimmunotherapy performed was fludarabine,
mitoxantrone and rituximab (FMR) regimen and diagnosis from Sep-
tember 2000 to March 2010. In particular, there were 32 small lympho-
cytic lymphoma (SLL), and 111 marginal zone (MZL) lymphomas
[specifically, 49 extranodal MALT, 17 splenic marginal zone lymphoma
(SMZL), and 45 nodal MZL (NMZL)]. All patients were characterized by
symptomatic disease needing immediate conventional antilymphoma
therapy (including gastric Hp+ MALT lymphoma with persistent disease
after Hp eradication). At the time of assessment after six cycles of FMR
regimen, overall response rate was 96.5% with 88% of complete
responses (CR) and 8.5% of partial responses (PR). With a median fol-
low-up time of 48 months, 10 of 125 (8%) CR patients had disease
relapse, yielding an estimated 9-year disease free survival (DFS) 0of74.9%
and an estimated 10-year overall survival of 92.8%. The estimated 9-
year progression free survival was 70.5%. In particular, all the 10
relapsed patients showed lymphoma recurrence within 52 months; after
this time the DFS curve presented a plateau configuration. Regarding the
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histology, among the global 10 relapses, 2 were SLL and 8 were MZL. In
particular, evaluating the DEFS curves of the 3 different subsets (extran-
odal MZL, SMZL, and NMZL) there is a statistically significant difference
(P=0.03) where the NMZL predicts the worst DFS. Only 2 (1.4%)
patients developed a secondary haematological neoplasia. This study
has shown promising findings for the use of a fludarabine-based regimen
in combination with rituximab in the front-line treatment of sympto-
matic INFL with a real high percentage of CR associated to interesting
long-term DEFS and favourable acute and long-term safety profile.
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ROLE OF FRONT-LINE HIGH DOSE THERAPY WITH STEM CELL TRANSPLANT IN PERIPH-
ERALT-CELL LYMPHOMAS. A SINGLE CENTER EXPERIENCE
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Introduction. Consolidation of first response with high dose therapy
(HDT) and autologous stem cell transplant (SCT) may improve outcome
of peripheral T-cell lymphomas (PTCL). However, no comparative tri-
als are currently available. Material and Methods. We retrospectively
evaluated the outcome of previously untreated patients with PTCL,
excluding primary cutaneous PTCL and ALK positive anaplastic large cell
lymphoma (ALCL). Treatment plan was stated after diagnoses and
patients were stratified accordingly. Conventional therapy (CT) consist-
ed of CHOP or CHOP-like therapy. Patients assigned to first-line con-
solidation with autologous or allogeneic SCT were assigned to HDT
group. Results. At diagnosis, 43 patients were planned to receive HDT-
SCT but only 26 (60%) eventually received it (22 autologous, 4 allogene-
ic) while the remaining experienced early death (8 patients), progression
(8 patients) or mobilization failure (1 patient). The median age of this first
cohort was 47.9 years (range 23-63), that also showed an advanced stage
(III-IV) or an int-high/high IPI in 77 % and 58% of the cases, respective-
ly. The rate of complete remission (CR) was 57 % with 21% of patients
dying during treatment (5 patients not evaluable for response, 3 respon-
ders and 1 with progressive disease). Eighty-one patients were treated
according to a CT strategy. Median age was 66.7 years (25-85), an
advanced stage (III-IV) or an int-high/high IPI was present in 73% and
61%, respectively. The CR rate was 57 % with 19% of the patient dying
during treatment (11 patients not evaluable for response, 2 responders
and 1 with progressive disease). With a median follow up of 1.63 years
(0-25) and 82 deaths, by intention to treat analysis the 5-years overall sur-
vival (OS) was 43% and 32% for HDT and CT (p=.90, Figure 1), respec-
tively, while the 5-years OS of those patients eventually receiving SCT
was 64%. Irrespectively from the adopted treatment strategy, patients
who achieved a CR showed a similar 5-years OS and disease free sur-
vival that were 57 % and 52 % in the CT group and 80% and 64% in the
HDT cohort (p=.43 and p=.44), respectively. Conclusions: The overall
clinical outcome of most PTCL patients remains unsatisfactory, with a
large fraction of patients not responding to front-line treatment. The
advantage of a post-remission consolidation with SCT has to be con-
firmed by appropriate ad hoc designed clinical studies.
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MODIFIED HYPER-CVAD AND RITUXIMAB FOR THE TREATMENT OF B-CELL LYMPHOMA,

UNCLASSIFIABLE, WITH FEATURES INTERMEDIATE BETWEEN DIFFUSE LARGE B-CELL
LYMPHOMA AND BURKITT LYMPHOMA
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Background. The category of B-cell lymphoma, unclassifiable, with
features intermediate between diffuse large B-cell lymphoma and Burkitt
lymphoma (BL-INT) was introduced into the 2008 WHO classification
to define an infrequent subtype of aggressive mature B-cell NHL. It has
been suggested that the deregulated expression of MYC and BCL-2 or
BCL-6 oncoproteins, along with the genetic complexity of these tumors,
contributes to the poor outcome of BL-INT when treated with standard

R-CHOP. Aims and Methods. From 1995 we have been treating patients
with advanced, aggressive B-NHL using a modified HyperCVAD regi-
men alternating sequential cyclophosphamide, vincristine and adryam-
icine plus intrathecal prophylaxis (cycle A) with high-dose methotrex-
ate and high-dose cytarabine (cycle B). From 2002 standard-dose Ritux-
imab has been added to each cycle. The diagnostic specimens of all
patients treated into this protocol were revised according to the WHO
2008 criteria, and 20 patients were classified as BL-INT. FISH analysis for
MYC translocation using a Break Apart probe and additional IHC analy-
ses were performed in more recent cases or when adequate frozen mate-
rial was available. Results. Median age of 20 BL-INT patients was 40
years (range 19-72), males were 13 (65%). The large majority of patients
had high-risk characteristics: Ann Arbor IV stage (n=17, 85%), ECOG
Performance Status 22 (n=12, 60%), Ki-67 >90% (n=15, 75%), bulky
disease (n=13, 65%). A leukemic presentation was present in 7 cases
(35%) and 4 patients (20%) had CNS disease. MYC translocation was
found in 7/11 cases (63.6%), BCL2 and BCL6 were hyper-expressed in
11/16 (68.7%) and 13/14 (92.8%) cases, respectively. Remarkably, a
“mutated” p53+/p21- phenotype was found in 9/9 tested cases. Eighteen
patients were evaluable for response to treatment, 4 were treated with
chemotherapy alone and 14 received Rituximab plus chemotherapy
(median 3 cycles A plus 3 cycles B). Complete remission (CR) was
achieved in 17 patients and partial remission in one. Three patients suf-
fered from relapse and another one died of fungal pneumonia while in
CR. After a median folllow-up of 69 months the EFS is 72.2%, not dif-
ferent from what seen in BL treated with the same protocol (Todeschi-
ni etal, Am ] Hematol 2011). Conclusions. Although in a small series, we
observed that an intensive, short-term chemotherapy regimen deter-
mines a good outcome in BL-INT characterised by a very unfavourable
clinical and molecular profile.
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CD200 OVER-EXPRESSION CORRELATES WITH IMMATURE PHENOTYPE IN ADULT ACUTE
MYELOID LEUKEMIA

Del Principe MI, Maurillo L, Buccisano E Irno-Consalvo M, Sarlo C,
Di Caprio L, Fraboni D, Di Veroli A, Nasso D, Conti C, Lavorgna S,
Del Poeta G, Amadori S, Venditti A

Hematology, University Tor Vergata, Roma, Italy

The over-expression of CD200 has been implicated in the pathogen-
esis of haematological malignancies and in acute myeloid leukemia
(AML) CD200 up-regulation seems to be an indicator of poor progno-
sis. The aim of our study was to correlate the expression of CD200 with
the main clinical and biological characteristics of a series of AML. We
analysed bone marrow samples collected at diagnosis of AML from 92
patients (pts), median age 44 years (range 20-60), median white blood
cells count (WBCc) 43.79x10%/L (range 0,36-360x10%/L). The cytogenet-
ic/genetic information was available in 88/92 (96%) pts, 23 (26%)
belonged to the category of “favorable-risk”, 35 (40%) and 30 (34%) to
the one of “intermediate-risk” and “adverse-risk”, respectively. Forty-
five pts (49%) had myelomonocytic or monoblastic/monocytic AML.
CD200 was determined by multicolor flow cytometry and the results
were expressed as a percentage. The threshold of positivity was set at
>20%. CD200 positivity was observed in 51/92 (55 %) cases. No corre-
lation was found between CD200 positivity and WBCc or
cytogenetic/genetic risk group. Six of 9 (66%) AMLs bearing RUNX1-
RUNX1T1 rearrangement were CD200 positive. We found a significant
correlation between CD200 positivity and CD34 (41/51, 80%,
P=0.000001) or CD117 expression (51/51, 100%, P=0.0009). At the
opposite, the myelomonocytic/monoblastic phenothype was associat-
ed with CD200 negativity (28/41, 68%, p=0.005). There was also a sig-
nificant inverse correlation between CD200 positivity and the absence
of CD19 and CD56 (43/51, 84% and 45/50, 90%, P=0.03 for both). In
order to explore further the prognostic role of CD200, we analyzed its
correlation with MRD persistence after induction and consolidation
courses. While no sufficient cases were available for this analysis after
consolidation, we observed that of 45 pts with a MRD measurement
after induction, 27 (60%) were MRD positive and 19 of these 27 (70%)
were CD200 positive at presentation. Further studies are in progress to
evaluate CD200 expression on normal progenitors and to investigate its
role as an aberrant marker. Our preliminary data suggest that CD200 is
significantly associated with a stem cell-like feature in AML, evaluation
on a larger series of AML is warranted to confirm the unfavorable prog-
nostic significance of this molecule. Finally, CD200 might have a role as
anovel marker contributing to the selection of aberrant phenotypes for
purpose of MRD detection.
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EFFECT OF QUIZARTINIB (AC220) ON RESPONSE RATES AND LONG-TERM SURVIVAL IN
ELDERLY PATIENTS WITH FLT3-ITD POSITIVE OR NEGATIVE RELAPSED /REFRACTORY
ACUTE MYELOID LEUKEMIA

Martinelli G,! Perl AE,? Dombret H,? Kayser S,* Steffen B,® Rousselot
PH,0 Estey E,” Burnett AK,® Shah NP? Gammon G,!° Trone D, !0 Levis
MJ, 11 Cortes JE!2
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of Oncology, Division of Hematologic Malignancies, Johns Hopkins University
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Background. Advanced age and EMS-like tyrosine kinase 3 internal
tandem duplications (FLT3-ITD) in acute myeloid leukemia (AML) are
associated with early relapse after standard chemotherapy and poor sur-
vival. Quizartinib (AC220), an oral FLT3 inhibitor active against ITD
mutant and wild type FLT3, has shown promising activity in Ph 1 and
2 studies. Methods. Patients (pts) in a Ph 2 open label study (N = 333)
of quizartinib monotherapy included 154 aged 260 y with known FLT3-
ITD status and AML relapsed in <1 y or refractory to 1st line chemother-
apy. Median duration of treatment was 14.2 wks (range 0.1 70.6 wks)
for FLT3-ITD(+) pts and 9.5 wks (range 1.1 77.0 wks) for FLT3-ITD(-) pts.
The composite complete remission (CRc) rate included complete remis-
sion (CR), complete remission with incomplete platelet recovery (CRp),
and complete remission with incomplete hematologic recovery (CRi).
Results. Of 110 FLT3-ITD(+) pts, 63 (57 %) had a CRc (3 CR, 4 CRp, 56
CRi). Of 44 FLT3-ITD(-) pts, 16 (36%) had a CRc (2 CR, 1 CRp, 13 CRi).
Median overall survival (OS) in FLT3-ITD(+) pts was 25.3 wks and
16/110 (15%) survived >52 wks. The median age of these pts surviving
>52 wks was 69.5 y (range 66 80 y) and median OS was 76.3 wks (range
56.9 96.0 wks). All of these pts responded to quizartinib (2 CR, 2 CRp,
8 CR|, 4 partial remission [PR]). 2 pts were still alive >1 y (OS 93.0 and
96.0 wks). Median OS in FLT3-ITD(-) pts was 19.1 wks and 6/44 FLT3-
ITD(-) pts (14%) survived >52 wks. The median age of these pts was
70.0y (range 65 77 y) and their median survival was 76.6 wks (range 54.9
98.4 wks). 5 of these pts responded to quizartinib (1 CR, 3 CRi, 1 PR).
Conclusions: These data for an FLT3-targeted agent show encouraging
survival in a subset of elderly pts with relapsed/refractory FLT3-ITD(+)
AML. Supported by: European LeukemiaNet, AIRC, AIL, PRIN 2010-
2011.

Table 1. Efficacy in Elderly Relapsed/Refrctory AML pts
FLT3ITD(+) (N=110) FLT3-ITD(-) (N=44)

Cumulative CRc, n (%) 63 (57) 16 (36)
CRc+PR, n (%) 86 (78) 20 (56)
Median CRc duration, 12.1 10.8
wk (95% CI) (6.3, 15.7) (8.1,26.1)
Median overall 253 19.1
survival, wk (95% Cl) (21.3,30.0) (12.0,29.4)

CRc = composite complete remission; PR = partial remission
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PRETRANSPLANT MRD STATUS HAS A DIFFERENT IMPACT ON SURVIVAL IN ADULT AML
PATIENTS SUBMITTED TO AUTOLOGOUS OR ALLOGENEIC STEM CELL TRANSPLANT

Buccisano E! Maurillo L,! Del Principe MI,! De Angelis G,'? Sarlo C,!
Cerretti R 12 Cefalo M,! Ditto C,! Di Veroli A,! Picardi A,12 Cudillo
L2 Nasso D,! Refrigeri M,! Lo Coco E! Arcese W,12 Amadori S,
Venditti Al

"Hematology, Tor Vergata University, Rome, Italy; “Rome Transplant Network,
Rome, Italy

Allogeneic stem cell transplant (ASCT) is the treatment of choice for
intermediate and high-risk karyotype acute myeloid leukemia (AML)
that represents almost 60% of the entire population. Nonetheless, the
extensive use of this option is hampered by the paucity of candidates
(25-30%) with a full matched family donor. For the other patients, autol-
ogous stem cell transplant (AuSCT) or further chemotherapy are the
only chances of treatment. We have demonstrated that an adjusted risk-
stratification, based on the evaluation of pretreatment genetics/cytoge-
netics and minimal residual disease (IMRD) status at the end of consol-
idation, refines risk-assessment. We distinguished two categories of
patients: 1) Low-risk (LR): good/intermediate-risk karyotype (K) MRD
negative; and 2) High-risk (HR): adverse-risk K, FLT3-ITD mutated and
good/intermediate-risk K MRD positive. The aim of our study was to
evaluate the impact of ASCT on prognosis of HR patients and the role
of AuSCT as an alternative approach for HR patients without a matched
sibling. We analyzed 111 HR and 43 LR patients of whom 64 were sub-
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mitted to AuSCT and 46 to ASCT. Seventeen patients received no trans-
plant because of poor performance status or insufficient stem cell har-
vest, whereas 26, all in the HR group, relapsed before transplant. In the
AuSCT group 31/64 (49%) were LR and 33/64 (51%) HR, with LR group
showing a superior overall survival (OS) (LR 54% vs HR 18%, p=0.004).
In the ASCT group 41/46 (89 %) were HR and 5/46 (11%) LR. Seventeen
out of 46 ASCT (37 %) were performed using matched unrelated donors
(7) and haploidentical donors (10). HR and LR patients shared a compa-
rable long-term OS (LR 60% vs HR 55%, p=NS) with a 37 % survival gain
for the HR population as compared to HR patients who received AuSCT.
However, no survival advantage was demonstrated for LR patients
whose OS was similar whatever the form of transplant delivered (OS
60% vs 54%, p=NS). Such a Figure may be due to the higher treatment
related mortality observed in the ASCT group as compared to AuSCT
one (2/5,40% vs 2/31, 6%, p=0.026). In conclusion, ASCT confers a sig-
nificant survival advantage to HR patients but expose LR patients to an
excess of toxicity. Therefore, in LR patients the ASCT option might be
postponed after a second remission. On the other hand, for HR patients
AuSCT does not represent a valid substitute for ASCT which should be
timely performed in first remission, also considering alternative sources
of stem cells.
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VALIDATION OF A NEW PROPOSED RELAPSE RISK SCORE (CBC-SCORE) FOR NEWLY
DIAGNOSED ACUTE PROMYELOCYTIC LEUKEMIA

Breccia M,! Serrao A,! Loglisci G,! Saracino R;! Zacheo [,! Latagliata
R,! Lo Coco F2

"Department of Cellular Biotechnologies and Hematology, Sapienza University,
Rome, Italy; *Department of Biopathology, University Tor Vergata, and Labo-
ratory of Neuro-Oncohematology, Santa Lucia Foundation, Rome, Italy

PETHEMA group stratified acute promyelocytic leukemia patients
(APL) into 3 different subgroups (low, intermediate, high risk), accord-
ing to WBC count (if > 10 x 10%/L) and platelet count (40 x 10°/L). Risk-
adapted strategy based on this classification improved clinical outcome
of APL patients. The so-called CBC-score has been recently proposed,
which included haemoglobin level and improved prognosis in terms of
complete remission rate (CR), early death rate and overall survival (OS).
We validate this new score in 142 newly diagnosed APL observed at a
single institution from March 1993 to December 2010. Diagnosis was ini-
tially established morphologically and subsequently confirmed in all cas-
es by RT-PCR identification of PML/RARA fusion gene. Seventy-three
patients diagnosed between January 1993 and May 2000 received uni-
form post-remission treatment based on the AIDA 0493 regimen, while
69 patients diagnosed after May 2000 were treated according to the risk-
adapted regimen AIDA-2000. Molecular tests were performed after third
consolidation and then every 3 months for two years and every six
months after the end of maintenance. Molecular relapse was defined as
a positive PML/RARA test detected in two successive marrow samples
collected at any time after consolidation in the absence of morphologi-
cally detectable blasts in both marrow or peripheral blood. According to
PETHEMA risk score 39 patients were classified as low risk, 66 as inter-
mediate and 37 as high risk. Application of CBC score identified 35
patients with a score 0 (25%), 60 patients as score 1 (42%), 47 patients
as score 2-3 (33%). Four patients identified as low risk with PETHEMA
score were included in the CBC- intermediate category and the level of
hemoglobin transformed other 10 patients in CBC-high risk. With this
latter score, we identified a difference in the occurrence of differentia-
tion syndrome (DS) during induction therapy: 8.5% in score 0, 15% in
score 1 and 20% in score 2-3 (p=0.02). Early death occurred only in
patients with score 2-3 (p=0.001) and relapse rate was significantly dif-
ferent: 17% in patients with score 0, 20% in score 1 and 27 % in score
2-8 (p=0.02). After a median follow-up of 9 years, we identified also a
different OS rate according to CBC-score: 91% for patients with score
0, 82% for score 1 and 79% for score 2-3 (p=0.001). CBC-score is able
to stratify APL patients in terms of OS, incidence of DS and relapse rate
with the same prognostic weight of PETHEMA score.
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HOW MANY AML PATIENTS DO RECEIVE EARLY ALLOGENEIC BONE MARROW TRANS-
PLANT? REAL LIFE DATA FROM GENOVA ACUTE LEUKEMIA REGISTRY (REGAL)

Clavio M, Cruciani E Minetto P, Ghiso A, Raiola AM, Varaldo R, Bal-
lerini F, Ghiggi C, Pica G, Bergamaschi M, Miglino M, De Astis E,
Canepa L, Guolo E Pierri I, Lovera D, Aquino S, Pastori G, Avenoso D,
Carella AM, Bacigalupo A, Gobbi M

IRCCS S Martino Hospital — IST, Clinical Hematology, Genova, Italy

We report a retrospective review of AML treatment in 132 patients
enrolled in a regional acute leukemia registry with the purpose of eval-
uating transplant rate in first CR. From October 2010 to January 2013,
132 AML patients have been reported in the Genova Acute Leukemia
Registry (REGAL). Median age was 66 years (range 16-87). Ninety-two
patients had denovo disease (69%); in 40 patients (31%) AML was sec-
ondary to MDS (n. 24), chemo radiotherapy (n.9), and chronic myelo-
proliferative disorder (n.7). Fifteen patients (11%) had acute promyelo-
cytic leukaemia. Relevant comorbidities were present in 75 patients
(57%). ECOG performance status was 0 in 41 patients (31%), 1 in 51
(38%),21in 29 (22%), 31in 10 (7%) and 4 in 1 (2%). Karyotype could be
evaluated in 115 patients (87 %) and was favourable in 17 patients (15%),
intermediate in 80 (69 %), unfavourable in 18 (16%). A molecular pro-
file including study of FLT3 ITD, NPM1 gene mutations and expression
of WT1 and BAALC genes was performed in 106 patients (80%).Five
patients received supportive care only (4%), 33 low intensity chemother-
apy (25%), 94 were eligible for intensive conventional chemotherapy
(71%). In this last group 6 patients had an induction related death (6 %),
58 achieved CR (62%). Induction related deaths were 2 (4%) and 4 (9%)
in patients younger and older than 60 years, respectively. Complete
remission rates were 78% and 43% in patients younger and older than
60 years, respectively. Fourty patients were considered eligible for early
BMT (age < 65 years and unfavourable cytogenetic or intermediate cyto-
genetic plus high risk molecular profile or secondary AML), 12 were
actually transplanted in first CR (30%) and 9 are disease free and wait-
ing for BMT (22%). Three more patients were transplanted in second
CR. Reasons for not receiving early BMT were infections (n. 6), refrac-
tory or relapsed disease (n. 12) and unavailable donor (n.1). Stem cell
donors have been HLA identical siblings (n.2, 17 %) and haploidentical
siblings (n. 10, 83%). No patients transplanted in first CR died for trans-
plant related reasons. ReGAL data show that 71% of newly diagnosed
AML were treated with intensive chemotherapy and 13% of these were
transplanted in first CR. BMT in first CR was performed in 30% of eli-
gible patients. With the increased utilization of haploidentical donors,
transplant related mortality has not changed and lack of donor is not any-
more a reason for not receiving an early BMT.
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ARSENIC TRIOXIDE INDUCES APOPTOSIS ASSOCIATED WITH DOWNREGULATION OF THE
LEUKEMIC NUCLEOPHOSMIN (NPM1) MUTANT PROTEIN IN NPM1-MUTATED AML

Gionfriddo I, Mezzasoma E Milano F, Falini B, Martelli MP
Ematologia e Immunologia Clinica, University of Perugia, Perugia, Italy

AML carrying NPM1 mutations accounts for about one-third of adult
AML, shows distinctive biological and clinical features and has been
included as a provisional entity in the 2008-WHO classification of
myeloid neoplasms. In spite of its relatively good prognosis, there are still
patients with poor outcome, especially those associated with FLT3-ITD
mutation and elderly. Therefore new, potentially less toxic, therapeutic
strategies need to be explored. For this purpose, we have recently inves-
tigated the effect of Arsenic Trioxide (ATO) in NPM1-mutated AML in
vitro. We tested ATO in different human AML cell lines: OCI/AML3 and
IMS-M2 cell lines (harbouring NPM1 gene mutation) and U937, HL60
and OCI/AML2 cell lines (not harboring NPM1 gene mutation) used as
counter part; and primary AML samples collected from AML patients at
diagnosis upon informed consent. Interestingly, in NPM1-mutated AML
cell lines, and not in the others, growth arrest and pro-apoptotic effects
were evident after 24 hrs and marked after 48 hrs of treatment even
with low doses of drug (0.1 - 0.3 uM), well below the doses within the
therapeutic range (1-3 uM). Induction of apoptosis was associated with
activation of caspase-8, suggesting involvement of the death cell recep-
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tors pathway. Indeed, flow cytometric analysis showed 1.5-2 fold
increased expression of TRAIL-receptor DR5 upon 24-48 hrs of drug
treatment. However, concomitant treatment with a specific caspase-8
inhibitor did not prevent cell growth arrest and apoptosis indicating the
activation of the death cell receptor pathway is not the only underlying
mechanism. Upon treatment, also levels of p53 and p21 were upregu-
lated. Moreover, ATO induced signs of differentiation in OCI/AML3
cell line with levels of CD11b markedly upregulated. Strikingly, we
showed that levels of the leukemic NPM1 mutant protein (and not, or
less, the NPM1 wild-type) were significantly reduced by ATO treat-
ment. Importantly, results observed in cell line were confirmed in a series
of primary AML cells from 15 patients at diagnosis (7 NPM1-mutated
AML, 8 NPM1-wild type AML) (Fig 1). In primary AML cells, the high-
er sensitivity in terms of apoptosis of NPM1-mutated AML was statis-
tically significant (P=0.04). Our preliminary data suggest the potential
involvement of NPM1 mutant protein in mediating the higher sensitiv-
ity of AML cells to ATO and require further studies to better character-
ize the underlying molecular mechanisms.
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PERIPHERAL INSERTED CENTRAL CATHETERS (P.1.C.C.) INSERTION AND MANAGEMENT

IN HEMATOLOGY PATIENTS: RESULTS FROM 5 YEARS PROSPECTIVE STUDY OF THE
CAGLIARI'S DEPARTMENT OF HAEMATOLOGY

Derudas D, Pilo F, Targhetta C, Longhitano G, Ibba D, Pettinau M,
Usai S, Angelucci E

U.O. Ematologia e C.T.M.O., Ospedale Oncologico di Riferimento Regionale
“Armando Businco” Cagliari, Italy

Background. Central Venous Catheter (CVC) is crucial for a haema-
tology patients appropriate clinical management. The purpose of our
study was to evaluate if introduction of Peripheral Insertion Central
Venous Catheter (PICC) in clinical practice is feasible and could simpli-
fy patients management. Methods. Since the start of the experience a
prospective study was started to evaluate complication rate and useful-
ness of PICC device in hematology practice. All implantation proce-
dures has been done under ultrasound guide. Probability of catheter life
was calculated with K-M method. Univariable analysis was performed
with the log-rank test. Results. From March 2007 to July 2012 321 con-
secutive PICC have been implanted in 305 hematology patients. There
were 165 male and 140 females. Median age was 46 years, range 16-94.
There were 108 (35,4%) Hodgkin Lymphoma, 61 (20%) non Hodgkin
lymphoma, 48 (15.7%) ALL, 44 (14.2%) MM, 36 (11.8%) AML and 8
(2.6 %) patients with other hematological disease. Forty-two PICC
(13.8%) have been used for autologous HSCT and 1 (0.3%) for allo
HSCT. Catheter insertion was successful in 305 instances (95%), in 16
instances (56%) PICC insertion was not possible. At the time of this
analysis 23 out of 305 PICC (7,5%) are still “in situ” and in use and 282
(61%) have been removed. Reason for removal was end of therapy in
186 instances (61 %), accidental withdrawal in 27 (8.8%), patient death
in 36 (11,8%) and catheter related complication in 33 (10,8 %). Catheter
related complications were the following: 2 (0.65%) catheter ruptures ,
6 (1.96%) malfunctioning, 15 (4.9%) occlusions, 2 (0.65%) delayed
abnormal dislocations, 6 (1.96%) suspected PICC-related sepsis, 1 (0.3%)
local infection and 1 (0.3 %) patient poor compliance. Of the six cases of
suspected infection only 1 episode (0.3% - 0.02/1000 days/PICC) was
confirmed (E.Coli septicemia). There were only 3 cases (0.98%) of symp-
tomatic PICC-related thrombotic complications without the need for
removal. PICC median life was 131 days (1-722) for a total of 45,674
days of implanted PICC. K-M probability of catheter life, censored for
removal by the end of therapy and the patient’s death, was 80% at day
180 and 51% at day 455. Neither disease nor white cells or platelets
count had influenced on catheter life. Conclusions. The insertion easi-
ness, duration of life and low rate complication of PICC encourage the
use in the hematological patient.
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FARMAREL: AN ITALIAN PHARMACOVIGILANCE PROJECT TO MONITOR AND EVALUATE
ADVERSE DRUG REACTIONS IN HAEMATOLOGICAL PATIENTS
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Background Adverse drug reactions (ADRs) reduce patient’s quality of
life, increase mortality and morbidity, and have a negative economic
impact on health care systems. Nevertheless, the importance of ADR
reporting is often underestimated. Aims The project “FarmaRel” has
been set up with the aim of monitoring and evaluating ADRs in haema-
tological patients and increasing pharmacovigilance culture among
haematology specialists. Methods In 13 haematology units, an “ADR
monitor” with the task of encouraging ADRs reporting and sensitizing
healthcare professionals to pharmacovigilance, has been assigned. The
ADRs occurring in haematological patients (both in hospital and at
home) were collected electronically with the aid of a software specifi-
cally created. ADRs have been then retrospectively analyzed. Results.
Between January 2009 and December 2011, 887 reports were collected.
Number of ADRs was higher in elderly adults (528; 59 %), in male (490;
55%), and in non Hodgkin lymphoma patients (343; 39%). Most fre-
quently, ADRs were caused by antineoplastic agents, corticosteroids for
systemic use and immunosuppressants; the 3 most suspected single
drugs were rituximab (252 reports), cyclophosphamide (138 reports) and
doxorubicin (118 reports). Majority of reactions were severe: 45%
required or prolonged hospitalization, 6% was defined as life-threaten-
ing event, 2% produced permanent or severe disability and in 3% of cas-
es patient died. In 51% of cases, ADRs were fully resolved at the time
of reporting, in 23% were improved, in 7% were partially resolved, in
6% were unchanged or deteriorated, in 3% the patient died, in 10%
outcome was not available. According to Schumock and Thornton cri-
teria, a percentage of ADRs as high as 7% was found to be preventable
vs 2% according to reporter opinion. Considering nature of ADRs, blood
and lymphatic disorders were the commonest, followed by infections
and infestations. Patients” haematological diagnosis, not age or gender,
resulted the variable most influencing ADRs characteristics, among
which severity and outcome. Conclusions. The employment of person-
nel specifically dedicated to pharmacovigilance is a successful strategy
to improve number and quality of ADR reports. The project significant-
ly contributed to the overcoming of the “Gold Standard” for pharma-
covigilance in Italy and showed that an important percentage of ADRs
in haematological patients are preventable. During the congress, an
update of data will be presented.
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BONE METABOLISM AND RISK OF VERTEBRAL LOW-TRAUMA FRACTURES IN PATIENTS
WITH LYMPHOMA

Chiozzotto M, Zaja E Volpetti S, Mazzucco M, Puglisi S, Fanin R,
Grimaldi E Vescini F

Clinica Ematologica, Centro Trapianti e Terapie Cellulari “Carlo Melzi”, DISM,
Azienda Ospedaliero Universitaria, Udine SOC di Endoctinologia e di Malat-
tie del Metabolismo, Azienda Ospedaliero Universitaria, Udine, Italy

The development of impaired mineral metabolism together with
osteoporosis and related low-trauma fractures is higher in elderly
patients and may be further promoted by treatment with steroids and/or
cytotoxic agents. Despite this predisposing situation, the evaluation of
mineral metabolism is generally not considered in the baseline work-up
of patients with lymphomas and this medical practice may contribute
to the development of bone fractures and alter patients’ quality of life.
We evaluated in 38 consecutive patients with a new diagnosis of lym-
phoma (20 DLBCL, 5 FOL grade 1-3A, 3 MZL, 5 Hodgkin lymphoma, 5
other histotypes), pre-treatment serum (PTH, Ca, P, albumin, 25-OH
vitamin D, CTX, £T3, T4, TSH, LH, alkaline phosphatase) and radiolog-
ical (lumbar spine and hip dual x-Ray absorptiometry and vertebral x-
Ray) parameters related with mineral metabolism, presence of osteo-
porosis and vertebral fractures (according to Genant’s classification).
These factors were then related with patients and lymphomas baseline
characteristics and clinical outcome. WHO-FRAX® algorithm (a predic-
tive score of fracture) was performed in all the patients. Patients’ medi-
an age was 61 years with female predominance (55%); 79 % had a stage

III-IV. None had a previously established diagnosis of osteopenia, osteo-
porosis or related fractures. The results of this study indicated an increase
of PTH in 19/38 patients (50%), with a median level of 57 pg/ml (range
2.5-164), evidence of osteopenia, osteoporosis and vertebral fractures in
20 (53%),7 (18%) and 16 (42%) patients, respectively. All fractures were
asymptomatic and in most cases of the mild type. A Stepwise logistic
regression showed that higher levels of both PTH and FRAX®-score had
a positive predictive value for the occurrence of vertebral fracture. With
the limitation of this small survey, no correlation was found between
age, sex, histotypes, stage, LDH, clinical outcome and the presence of
serum or radiological parameters related with mineral metabolism
impairment. Our results indicate that a significant proportion of patients
with lymphoma have baseline signs consistent with an alteration of
bone metabolism. Moreover it seems that FRAX® has a similar per-
formance in patients with lymphoma as well as in general population.
Despite the current absence of a pathological explanation bridging these
conditions, major attention is warranted to this issue in order to recog-
nize and treat patients at risk for vertebral fractures.
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NERER - NETWORK EMATOLOGICO REGIONE EMILIA ROMAGNA

de Vivo A,! Ragionieri R;! Zironi A,! Grattini A,> Codeluppi K,> Cavo
M,! Baccarani M!

stituto di Ematologia “L. & A. Seragnoli” - Bologna; *U.O. Ematologia
Ospedale S. Maria delle Croci - Ravenna; 3U.O. Ematologia Ospedale
Arcispedale S. Maria Nuova - Reggio nell Emilia, Italy

The NERER, that has been founded in 2008 through a grant spon-
sored by University of Bologna and the Emilia Romagna Region, has the
purpose of reviewing and monitoring the hematological malignancies.
The comparison between National and International rate of incidence
and prevalence about hematologic malignancies in Emilia Romagna
region was the primary objective. The project also included the moni-
toring of intra regional health mobility and of diagnostic and therapeu-
tic protocols related to haematological malignancies. The project was
extended from 2008 to 2010, and led to an overall registration of 3345
patients (> 17 years old) with the following haematological disease:
chronic myeloid leukemia, chronic lymphocytic leukemia, acute myeloid
leukemia, acute lymphoid leukemia, polycythemia vera, essential throm-
bocythemia, idiopathic myelofibrosis, chronic myeloproliferative disor-
ders, multiple myeloma, myelodysplastic syndrome. The rate of inci-
dence and prevalence has been collected through this data collection.
Subsequently, the data obtained were compared with data from the
regional cancer registry, national data registry and data provided by the
World Health Organization. In the study were recruited: 754 patients
with multiple myeloma, 544 patients with chronic lymphocytic
leukemia, 542 patients with acute myeloid leukemia, 493 patients with
essential thrombocythemia , 398 patients with myelodysplastic syn-
drome, 232 patients with polycythemia vera, 162 patients with chronic
myeloid leukemia, 118 patients with idiopathic myelofibrosis, 101
patients with acute lymphoid leukemia, 55 patients with myeloprolif-
erative disorders. The rates of incidence and prevalence are similar to
those reported in the current literature and World Health Organization.
The intra-regional health mobility afflicts only 10% of patients with
haematological disease in Emilia Romagna. In contrast with the higher
incidence of the extra regional health mobility, confirming the excel-
lence of the regional health system.

C119
DISABILITY EFFECT ON SURVIVAL OF HOME CARE ONCO-HEMATOLOGICAL PATIENTS

Tendas A, Cupelli L, Trawinska M, Lentini R, Scaramucci L, Giovanni-
ni M, Perrotti A, de Fabritiis P, Niscola P

Hematology Unit, S.Eugenio Hospital, Rome, Italy

Introduction. Reduction of capacity to attend to basic activities of dai-
ly living (ADL) is a frequent complaint in home care managed patients
(pts) affected by hematological malignancies. Disability may arise both
as an effect of comorbidities, hematological disease or its complication,
and, lastly, treatment toxicity. Disability itself is a risk factor for compli-
cations (thrombosis, accidental falls), so that it could be expected to
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affect overall survival (OS). Data about this issue are scarce. Aim. The
aim of this analysis is to ascertain the presence of an effect of disability
on OS in home care (HC) pts affected by hematological malignancies.
Methods. At the moment of pts admission in our home care service for
hematological pts, disability was assessed with Katz Index, as a part of
data registration at pt entry. Pts with diagnosis other than hematologi-
cal malignancies were excluded from analysis. OS from HC admission
was calculated with Kaplan-Meier survival curves analysis; effect on OS
of six variables (age, gender, diagnosis, chemotherapy lines before HC
admission, comorbidities and disability at HC admission) was evaluat-
ed. Results. From September 2011 and March 2013, 93 pts were admit-
ted in our HC service; 8 (8.6%) pts, having incomplete data recording,
were excluded; among the remaining 85 pts, 56 (65,9 %) pts were affect-
ed by hematological malignancies and were included to further analy-
sis. Anagraphic, disease, comorbities, and disability data are reported in
Table with statistical analysis result. Among the 6 examined variables,
AML diagnosis and none/mild disability showed statistically significant
negative effect on OS. Conclusions. Beyond diagnosis, OS is strongly
influenced by disability. Disability is a useful and simple tool to stratify
pts in order to identify prognosis. Intervention aimed to reduce or pre-
vent disability could have effect on survival, although only clinical tri-
als could address this issue.

Table 1. Patients data and statistical analysis.

Kaplan-Meier survival analysis

n Median Min Max Category Median0S p
Gender
f 22 72 NS
m 34 117
Age 79 35 94
<79 47 NS
>79 136
Diagnosis
AML 20 AML 67 0.016
MDS 11 No-AML 156
Lym/CLL 10
MPN 8
MM 5
ALL 2
Treatment lines 1 0 6
0 19 0 142 NS
1 16 >0 53
2 7
3 7
>3 5
Comorbidities
No 21 60 NS
Yes 35 120
Disability
Very severe 6 Mild to very severe 53  0.002
Severe 7

Intermediate 2 8
Intermediate 1 1

Mild 8
Very mild 7 None - Very mild 185
None 19

AML: acute myeloid leukemia; MDS: myelodysplastic syndrome; Lym/CLL: / chronic

ic leukemia; MPN:
neoplasm; MM: Multiple Myeloma; ALL: acute lymphoblastic leukemia
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DEFERASIROX TREATMENT IN PATIENTS FREE OF TRANSFUSION AFTER BONE MARROW
TRANSPLANTATION WITH IRON OVERLOAD

Parma M, Doni E, Elli EM, Pioltelli B, Terruzzi E, Stasia A, Pogliani EM
Divisione di Ematologia, Ospedale San Gerardo, Monza

Recipients of hematopoietic stem cell transplantation (HSCT) fre-
quently have iron overload (IO) resulting from chronic transfusion ther-
apy for haematological disorders. The commonest cause is an improp-
er or complete absence of iron chelation therapy before and during the
treatments which proceed transplantation. There is recent evidence that
IO may affect outcome of allogeneic HSCT in term of higher transplant-
related mortality and late complications, but the exact role of preventive
iron chelation therapy with deferasirox (DFX) in transplant patients (pts)
is not yet known. In order to evaluate the role of DFX to prevent organ
damage in long term survival patients, we evaluated IO after HSCT in
a particular subset of pts. We considered a group of pts who underwent
HSCT with an high iron uptake (more than 20 blood transfusions). After
a minimum period of 100 days after HSCT, we evaluated ferritin level
and renal function. We selected a cohort of pts with a minimum ferritin
level of 1500 ng/mL, with normal renal function, absolutely free of trans-
fusion dependence, in complete remission and without severe HSCT
complications, included severe active graft versus host disease. With the
same criteria, we included also pts with a lower ferritin level, but with
a histologic demonstration of liver [O. We treated them with low-dose
of DFX (7-10 mg/Kg/day); suspension or reduction of treatment has
been considered in case of appearance of side effects related to DFX. We
overall treated 9 pts (2 of them for liver IO). Median initial ferritin level
was 2476 ng/mL (1400-7482 ng/mL). Median duration of treatment was
6 months (1-16 months); 2 pts are still on treatment, 2 stopped for tox-
icity (renal impairment and diarrhea), 2 for personal refusal, 2 for late
relapse and 1 for normalization of ferritin level. 5/9 pts experienced an
high reduction in serum ferritin level, with an initial median value of
3139 ng/mL (1000-7482 ng/mL) and a final median value of 1266 (379-
1996 ng/ml). Median initial haemoglobin level was 11.6 g/dL (9-14.4
g/dL), 2 pts presented an haematological response with an increase in
haemoglobin level of 2 g/dL at the end of treatment. These preliminary
data tell us that low dosage of DFX can be a safe and efficient option in
transplanted pts who present IO in absence of transfusion uptake to
prevent organ damage. Largest studies need to confirm this suggestion
and to evaluate the haematological response in terms of haemoglobin
improvement.
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RAPID DIAGNOSIS OF PHILADELPHIA POSITIVE CELLS IN CEREBROSPINAL FLUID (CSF)
WITH Q-PCR AUTOMATIC EQUIPMENT

Culurgioni E Soro P, Serra G, Isola D, Dessalvi P, Angelucci E

Unita Operativa di Ematologia, Centro Trapianti Midollo Osseo, Ospedale
Oncologico “A.Businco”, Asl 8 Cagliari, Ttaly

Background. The acute leukemia are malignant clonal pathologies
characterized from genetic alterations of the hematopoietic stem cells.
Some forms of acute leukemia Philadelphia + can show central nervous
system implications. Aim: methodology applications in real time PCR,
which forensic uses , and quantification in real time of the Ph+ cells in
the liquor, can be clinically useful in order to evaluate in short and fast
time the SNC implications for study of MRD. Equipments and Methods.
We have studied one case of myeloid s acute leukemia already positive
at onset at the t(9; 22) translocation(b3a2). Onset quantification per-
formed by bone marrow samples by automatic equipment of Q-PCR for
quantification, the BCR/ABL copy is resulted to be of 45 %. For molec-
ular evaluation and evaluation of residual positive Philadelphia cells has
been utilized for Q-PCR and qualitative PCR for isoforms study. The
quantitative evaluation has been made after induction and consolidation
treatment. After neurological signs, a Q-PCR evaluation of the liquor
has been requested to evaluate Ph+ cells presence in the sample. Results.
Molecular results (bone marrow) by Q-PCR(after 37 days from onset),
show a reduction of initial couple of BCR/ABL (0.43 %); after showed
clinical signs of neurological trouble has been made a real time determi-
nation of the liquor, result is positive but not quantifiable for an over
range value of the ABL housekeeping gene. The CSF cells number detect-
ed in Nageotte room ( direct count) were of 0.4/pl while, the BCR/ABL
quantity in real time was not detected, but the instrument highlighted
very clear ABL and BCR trends ( Cycle threshold: 21,31), detecting not
quantifiable positivity. In order to raise the determination sensitivity has
been concentrated the liquor 5:1, but in the way, has not been possible,
although this technical improvement, to quantify of BCR/ABL copies
and the ABL gene was always over range. Conclusions: The Q-PCR
instrumentations can be results to be a rapid method to detect quality
and quantity level the Ph+ cells presence. In order to have optimal trends
is better to concentrate the CSF, 5 times as much ,and to use 200 pl of
concentrated sample. Being, Q-PCR instrumentation, for set on fixed
values of minimum and maximum of the validity range of the ABL gene,
itis not possible the quantification, because are present few Ph+ cell/ ul,
but PH+ cells detection is performed in a safety, accurate and repentine
way.

P002

WILMS TUMOR 1 (WT1): PROGNOSTIC MARKER IN ACUTE MYELOID LEUKEMIA (AML)
AS RELAPSE MOLECULAR INDEX IN PATIENTS WITH TRANSPLANT

Culurgioni F Congeddu E, Soro P, Pilloni C, Piras D, Mura A, Baron-
ciani D, Depau C, Angelucci E

Unita Operativa di Ematologia, Centro Trapianti Midollo Osseo- Ospedale
Oncologico “A.Businco”- Asl 8 Cagliari, Italy

Background. Leukaemias are a group of hematopoietic diseases result-
ing from the clonal proliferation of stem cell. Acute myeloid leukemia is
a heterogeneous disease characterized by several recurrent cytogenetic
aberrations that provide the most important prognostic information at
diagnosis. Molecular markers are specific and recognized tools with a
predictive role when correctly applied. They can be used in the study of
minimal residual disease. WTT1 is over expressed in 90% of AML and is
recognized as a prognostic marker in AML. Aim of the study. Is to iden-
tify molecular markers relevant in disease evolution and MRD control
in order to early highlight molecular relapse. Materials and Methods.
RNA from samples extracted from 35 LAM patients were subjected to
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the present study. WT1 gene over-expression level (regulation) was the
most important marker studied in the LAM patients Follow-up. The
average age of onset was 59 years. Among all, 11 patients have been pre-
viously subjected to transplant: allogenic (4 cases) and autologous (7 cas-
es). The experimental analysis method used in the present study was the
Real-Time Q-PCR platform with standardized commercial kits,
chimerism study by polymorphism VNTR, and STR in qualitative PCR.
Results. The range values of WT1 copies/10000 ABL (control) tested in
a pool of normal samples was 0-20 for peripheral blood and 0-130 for
bone marrow samples. Among our cases, 89% had WT1 gene over-
expression with a WT1 average value in onset of 19578 copies /10000
ABL. Correlating WT1 results (gene over- expression) with other well
known leukaemia markers, we have demonstrated that 4 patients were
also FLT3 positive, one was positive for inv16 and one for the t(8; 21).For
cases undergoing allogeneic transplantation (4 cases) was evaluated the
chimerism qualitative study. Conclusions: In allogeneic transplantation,
WT1 expression was early and predictive for the molecular relapse with-
out an early chimerism indication. A follow-up case in remission, with
negative results for both t(8;21) and WT1 expression, WT1 was early as
5 months before the morphological relapse (blasts over range in bone
marrow) and molecular marker relapse (8.21), showed in our study with
WT1lover-expression monitored monthly. In conclusion, WT1 has
demonstrated to be an early sensitive and practical marker to highlight
alteration in clinical status with early molecular relapse, even before
chimerism study or other specific markers such as t(8; 21).

P003

NPM1 ISOFORMS GENE MUTATION AND CORRELATION IN PATIENTS WITH FLT3 ITD IN
ACUTE MYELOID LEUKEMIA PATIENTS

Culurgioni E Soro P, Sanna G, Romani C, Cocco M, Angelucci E

Unita Operativa di Ematologia, Centro Trapianti Midollo Osseo- Ospedale
Oncologico “A.Businco”- Asl 8 Cagliari, Italy

Background. Acute myeloid leukemia is a heterogeneous disease char-
acterized by different cytogenetic aberrations, the 45% of patients are
cytogenetically normal. The study of nucleophosmin (NPM) provides us
diagnostic and prognostic information about the disease. The mutations
in NPM1’s have been identified as: “Mutation A” with a frequency
around 75-80%, “Mutation B” with a frequency of 10% and the rarest
Mutation D”, with a frequency of 5%. Aims of the study. To study
patients with acute leukemia alterations or gene mutations for selective
prognostic and therapeutic decisions. Evaluate the diagnostic prognos-
tic significance in all those cases where the presence of the mutation is
related to the absence of FLT3-ITD. Highlight the advantages of Q- PCR
diagnostics in detecting the presence of mutations in NMP1. Materials
and methods: The analysis were performed on 41 patients, suffering
from acute myeloid leukemia, 23 males and 18 females. Gene study was
performed using Real-Time methodology, while for the FLT3 gene has
been used qualitative PCR. All samples used (peripheral blood and bone
marrow) come from the onset of AML. Results. We have studied, 15
NPM1(+) cases at onset (36.58%), including 10 females and 5 males; 4
were FLT3(+) (9.75%). Among NMP1 positive cases was possible to
determine the frequency of NPM1 mutations: NMP1-A(86.67 %), NMP1-
B (13.34%), none for NMP1-D. It was made a comparison of the results
of NMP1A and FLT3-ITD and evaluated how many patients have been
found with positive NMP1A and negative FLT3-ITD, and those with
negative NMP1A and positive FLT3-ITD. On 41 patients analyzed, ten
good prognosis were obtained (25 %), which will sent to chemotherapy
protocol. Conclusions. The good prognosis group with cytogenetic(-
)/FLT3 (-)/NPM1(+) is directed to therapy (3+7 cycles) based on
(ARAC+Daunobicina), followed by consolidation (high-dose ARAC)
and auto-transplantation. For all patients who have positive cytogenet-
ic, but FLT3(+) and NPM1 (+), the therapeutic protocol is indicated by
the type of cytogenetic alteration. Patients with cytogenetic(+), FLT3
(+), NPM1(-) are sent to specific chemotherapy cycles and are subse-
quently sent to allogeneic transplantation. The study and monitoring of
NPMI1 gene mutations are a sensitive target for study of minimum resid-

ual disease (MRD).
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TRANSFUSION IRON INTAKE IN TRANSPLANT ELIGIBLE PATIENTS WITH DE NOVO ACUTE

MYELOID LEUKEMIA: RETROSPECTIVE ANALYSIS OF IRON LOAD AT THE END OF
CHEMOTHERAPY PROGRAM AND BEFORE TRANSPLANTATION

Belotti A, Doni E, Borin L, Fumagalli M, Parma M, Pogliani EM

Division of Hematology, Ospedale San Gerardo — Universita degli Studi Milano
Bicocca, Monza, Italy

Iron overload is an important adverse prognostic factor for patients (pts)
undergoing hematopoietic stem cell transplantation (HSCT): it increas-
es the risk of infections, veno-occlusive disease and hepatic dysfunc-
tion. The majority of data derives from studies regarding pts with tha-
lassemia and myelodysplastic syndromes, with established iron chela-
tion strategies. On the contrary, the extent of transfusion iron overload
in transplant eligible de novo acute myeloid leukemia (AML) and the
need of iron chelation therapy (ICT) remains debated. We want to eval-
uate transfusional iron intake in pts with de novo AML who underwent
HSCT or completed consolidation chemotherapy courses. We retro-
spectively analysed 44 potentially transplant eligible AML pts (20 males,
22 females) from March 2009 to February 2013. Standard induction treat-
ment (cytarabine 100 mg/sqm twice daily for 7 days and idarubicin 12
mg/sqm daily for 3 days) was administred in 40 pts, while 4 pts received
high dose induction chemotherapy with cytarabine 2g/sqm twice dai-
ly (day 1, 2, 8, 9) and idarubicin 18mg/sqm daily (day 3, 10). 11 of the
23 pts underwent transplantation in second complete remission after
reinduction chemotherapy. Iron intake until HSCT or until the end of
consolidation chemotherapy, was calculated as total amount of red
blood cells (RBCs) transfused X 1.08. Mean transfusional iron intake
was 0.65 mg/kg per day, among a mean treatment period of 6.6 months.
Mean ferritin level at the end of the treatment or before transplant con-
ditioning regimen was 2951 pg/L (median 2123 pg/L). This retrospective
evaluation confirms a relevant transfusion iron load in de novo AML in
a short time interval; of note, patients with -thalassemia major or other
refractory anemias have a transfusion iron intake of 0.3-0.6 mg/kg per
day. Serum ferritin is not specific for iron overload and is a poor predic-
tor of body iron burden, and maybe it is even less specific in AML.
Moreover, the optimal ICT in this setting of pts is still to be defined: sub-
cutaneous deferoxamine infusion is inconvenient due to thrombocy-
topenia and neutropenia, while oral deferasirox may not be sufficient-
ly rapid in his action if we consider the short time available before trans-
plantation. Considering our data, it could be interesting to investigate the
role of early low dose deferasirox administration at the beginning of
chemotherapy program, in order to prevent transfusion overload and his
prognostic impact at transplantation.

P005

INFLUENCE OF FLT3/ITD MUTATION ON OUTCOME OF PATIENTS WITH DE NOVO ACUTE
MYELOID LEUKEMIA: A SINGLE CENTRE EXPERIENCE

Doni E, Belotti A, Fumagalli M, Casaroli IR, Borin LM, Parma M,
Pogliani EM

Division of Hematology, Ospedale San Gerardo — Universita degli Studi Milano
Bicocca, Monza, Italy

Survival of de novo acute myeloid leukemia (AML), particularly in
younger patients (pts), has improved in recent years. Relapse continues
to remain an important obstacle to successful outcome. This is particu-
larly true in AML patients with FLT3/ITD molecular mutations. The
FLT3/ITD mutations occur in about 30% of AML pts; when compared
with their FLT3 wild type counterparts, FLT3/ITD+ pts are at particu-
larly high risk of relapse when treated with chemotherapy alone. These
pts are often referred for hematopoietic stem cell transplantation (HSCT)
in first complete remission (CR1). However, there is no clear evidence
that HSCT in CR1 decreases the relapse rate or improves overall survival
(OS). We retrospectively considered 41 adults pts (median age 54 years)
with de novo AML between January 2009 and January 2013. 39 pts who
had FLT3/ITD mutation status available were included in the final analy-
sis. The FLT3/ITD and NPM1 mutation assay was performed using flu-
orescent PCR with primers and amplification conditions. All pts received
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standard AML induction chemotherapy with cytarabine 100 mg/sqm
twice daily (7 days) and idarubicin 12 mg/sqm (3 days) followed by con-
solidation chemotherapy with high dose cytarabine for 1-3 courses (18
g/sqm each course); among these pts, 11 underwent allogeneic HSCT.
8 pts were FLT3/ITD + (5 pts NPM1 mutated, 3 pts NPM1 wild type),
31 were FLT3/ITD- (12 pts NPM1 mutated, 19 pts NPM1 wild type).
Log-rank (Mantel-Cox) test applied to Kaplan-Meyer method was
employed to estimate PES and OS. At 2 years we observed a relapse after
consolidation chemotherapy in 4 of 8 pts FLT3/ITD+ pts and in 5 of 31
FLT3/ITD- pts. Among FLT3/ITD+ and FLT/ITD- pts, 5 pts and 6 pts
were transplanted in CR1 or CR2, respectively. 2 years PES was 16.7 %
for FLT8/ITD+ and 68.7% FLT3/ITD- pts (p 0.041); 2 years OS was
18.7% for FLT3/ITD+ pts and 72.2% for FLT3/ITD- pts (p 0.048). We
observed a significant difference in 2 years OS and PFS among
FLT3/ITD+ and FLT3/ITD- pts, indipendently by NPM1 mutational sta-
tus. In our experience FLT3/ITD mutation has a poor impact on AML
patients, although most of FLT3/ITD+ pts underwent HSCT. It is debat-
ed from literature the role of HSCT in overcoming the poor impact of
FLT3/ITD mutation; in different studies FLT3/ITD mutation seems to
have an adverse effect on outcome of HSCT in the same direction it does
after chemotherapy. Our data seem to confirm this hypothesis.

P006

CONSOLIDATION CHEMOTERAPY WITH HIGH DOSE CYTARABINE FOLLOWED BY ALLO-
GENEIC HSCT IN DE NOVO ACUTE MYELOID LEUKEMIA PATIENTS: RESULTS FROM A
SINGLE CENTRE EXPERIENCE ACCORDING TO DIFFERENCE RISK CLASSES

Doni E, Belotti A, Fumagalli M, Casaroli IR, Borin L, Parma M,
Pogliani EM

Division of Hematology, Ospedale San Gerardo — Universita degli Studi Milano
Bicocca, Monza, Ttaly

High-dose cytarabine applied as consolidation therapy after attain-
ment of a complete remission (CR) has become an established element
in the treatment of acute myeloid leukemia (AML). There is no direct
evidence either to suggest that any particular genetically defined subset
of AML would benefit from high-dose levels of the drug. We report the
outcome of 41 patients (pts,mean age 54 years) diagnosed as having
AML between January 2009 and January 2013. They were divided at
diagnosis into low (LR,15 pts), intermediate (IR, 17 pts) and high risk
classes (HR,9 pts) according to European Leukemia Net classification.
Among LR pts, 4 were diagnosed as CBF leukemias (2 inv(16) positive,
2 t(8,21) positive, all of them c-KIT wild type) and 11 were NPM1 mutat-
ed/FLT3-ITD-. Patients allocated in HR class had complex karyotype (4
pts) or carried del(7q) (1 pt); we included in HR class also FLT3-
ITD+/NPM1 wild type pts (4 pts). Other pts were defined as IR patients.
All pts underwent induction therapy (IT) with cytarabine 100 mg/sqm
twice daily (7 days) and idarubicin 12 m/sqm (3 days). 36 patients
obtained complete remission (CR) after IT and they underwent 2 or 3
cycles with high dose cytarabine (18 g/sqm per cycle, cumulative dose
36 g/sqm or 54 g/sqm). 12 pts underwent allogeneic HSCT in first or sec-
ond CR (5 HR pts,6 IR pts). Log-rank (Mantel-Cox) test applied to
Kaplan-Meyer method was employed to estimate progression free sur-
vival (PFS) and overall survival (OS). At 2 years 11 pts relapsed, 1 after
HSCT and 10 without receiving HSCT: of them, 3 relapsed pts were not
candidate to HSCT because they had a LR disease; they were all NPM1
mutated/FLT3-ITD-. Cumulative incidence of relapse at 2 years was
35.8%, 43.2% and 58.3% in LR, IR and HR pts respectively, with no sta-
tistical difference among risk classes. No difference was found also for
PES and OS: 2 year PES was 64%, 42%, 57% for LR, HR and IR pts
respectively (p 0.77) and 2 year OS was 65%, 50% and 53% for LR, HR
and IR pts (p 0.83). In our experience high dose cytarabine based con-
solidation regimen (36 g/sqm or 54 g/sqm) followed by HSCT in select-
ed pts (IR pts in CR2 or in CR1 with a sibling donor and HR pts) seems
to give an equal OS e PFS among different risk classes. Thus, in our
experience this kind of approach seems to reduce the poor impact of
adverse cytogenetic abnormalities and molecular markers such as FLT3
mutation in AML, with a similar outcome among risk classes.
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IMMUNOPHENOTYPIC ANALYSIS OF HEMATOPOIETIC STEM CELL COMPARTMENT IN
ACUTE MYELOID LEUKEMIA PATIENTS

Mercuri A,! Perbellini O,? Zampieri E2 Zoppi E? Cesaro S,! Carusone
R,! Zanoncello J,! Pizzolo G,? Krampera M?

1Section of Pediatric Onco-Hematology, Azienda Ospedaliera Universitaria
Integrata di Verona, Ttaly; *Stem Cell Research Laboratory, Section of Hema-
tology, University of Verona, Italy

Introduction. Acute leukemias are the result of neoplastic transforma-
tion of hematopoietic stem cells (HSCs). Recent studies showed that
immature cells with stem cell biological features (self-renewal, drug
resistance) can be identified in leukemia and are responsible for disease
development, maintenance and relapse. The presence of leukemia stem
cells (LSCs) has been shown mainly in the bone marrow (BM)
CD34+/CD38- cell fraction of patients with AML, where normally HSCs
can be detected in healthy subjects. This study was aimed at identify-
ing phenotypic abnormalities of LSCs to improve the minimal residual
disease (MRD) monitoring in AML patients. Methods. Immunopheno-
type of immature cell compartment (CD34+/CD38- cells) was carried
out according to a 6-color antibody panel (Table 1). First, we studied 11
AML patients at diagnosis and 6 healthy donors to identify the LSC-
associated phenotype (LAP). Five/11 patients were further analyzed at
disease relapse to evaluate the phenotypic stability. Subsequently, we
combined the most significant LAP-markers to set up an antibody com-
bination for the perspective study (Table 1). Therefore, we analyzed 9
patients with AML at diagnosis and during follow-up (3/9 patients).
Results. In the comparative study AML patients showed a down-mod-
ulation of CD133, CD90 and CD117 in CD34+/CD38- cells, as com-
pared to healthy donors. On the other hand, CD123 and CD45RA were
up-regulated. These phenotypic abnormalities were stable at relapse. In
the perspective study, putative LSC were found in 7/9 patients at the
diagnosis. During the follow-up, the abnormal population was still pres-
ent in all the studied patients. Conclusions. LAP identification in the
CD34+/CD38- cell population can discriminate LSCs from normal HSCs.
Consequently, further studies are in progress to demonstrate the clini-
cal relevance of LSC quantification in AML patients.

Table 1.
RETROSPECTIVE STUDY

FITC PE PerCP PE-Cy7  APC Apc-h7
#01 HLA-DR CD133 (D38 CD34 CD117  CD45
#02 CD25 CD90 CD38 CD34 CD33 CD45
#03 CD56 CD123  CD38 CD34 cD7 CD45
#04 CD45RA CD45RO CD38 cp34  / CD45
PERSPECTIVE STUDY
#01 HLA-DR  CD90 CD38 CD34 CD123  CD45
#02 CD45RA CD133  CD38 CD34 CD117  CD45
P008

PURE ERYTHROID LEUKEMIA (PEL) EVOLVING FROM A THERAPY-RELATED MYELODYS-
PLASTIC SYNDROME (MDS) SECONDARY TO TREATMENT FOR LONG-LASTING AND
REPEATEDLY RELAPSED BREAST CANCER

Niscola P! Del Poeta G,! Scaramucci L,! Giovannini G,! Fratoni S,?
Neri B,! Abruzzese E,! Piccioni D,! Tendas A,! Ragusa D,! Catalano
G,! Perrotti A,! de Fabritiis P!

"Hematology Unit; *Pathology Department, S. Eugenio Hospital, Rome, Italy

PEL is a rare malignancy often related to a preceding MDS, as recent-
ly observed by us in a patient with a MDS, thought to be secondary to
antineoplastic treatments for her breast cancer (BC). A 64-year-old
woman was seen in hematological counseling for a macrocytic anemia
and thrombocytopenia; the patient was on palliative treatment after a

16-years history of repeatedly relapsed BC. For several months she was
receiving epoetin and folate. Given the loss of response to this agent, the
increased need for transfusions and the worsening thrombocytopenia,
she was referred to hematologic consultation. The morphological exam-
ination of peripheral blood showed prominent erythrocyte and platelet
anisopoikilocytosis along abnormal hypogranulated neutrophils, but not
circulating blasts. A MDS was suspected. Initial BM aspirate failed; the
examination of the BM trephine biopsy showed hypocellularity with
prevalence of erythroid progenitors along a severe of megakaryocytic
dysplasia. However, a near-normal erythroid gradient maturation was
recorded. The CD34 positive myeloblasts were less than 1%; cytoker-
atin staining with MNF116/AE1AES3 was negative. This framework was
interpreted as MDS. However, the transfusion requirements soon after
increased further and the thrombocythemia became even more severe;
again, she began to present gastrointestinal bleeding. A disease re-eval-
uation, also to evaluate the possible use of hypomethylating agents, was
performed. Gastrointestinal endoscopies were negative so the patient
underwent capsule videoendoscopy that revealed a hemorrhagic duo-
denitis. The BM, although markedly hypocellular, showed a preponder-
ance of primitive erythroblasts, which were characterized by an aberrant
morphology, including binucleate and bizarre forms. On immunopheno-
type, blast cells were positive for Glycophorin—-A: 80%, CD36 (a mark-
er of immature erythroid cells): 80%, CD45: 10% and were negative
both for myeloid (CD13 and CD33) and immaturity markers, such as
CD34 and CD117 (Figure 1). Cytogenetic revealed complex abnormali-
ties, such as:44,XX,der[(12)(p¢-pter),der(14)t(14;21) (q11;q11),der(16)
t(16;21)(q11;q11),der(17)t(17;21)(p12;q11), der (19)t (19;21)(p13:p13-
pter;q11] in 100% of metaphases. Overall, these pathologic features
were consistent with a PEL. The patient was treated with 5-azacitidine
of which she receive two cycles before dying of hemorrhagic and infec-
tious complications.
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MYELOID SARCOMAS TREATED WITH AZACITIDINA AFTER INDUCTION WITH ETOPOSIDE,
MITOXANTRONE AND CYTOSINE ARABINOSIDE COMBINATION

Giglio G,! Di Lullo L,! Antuzzi G,! Carrozza E! Musacchio M,! Sil-
vestri A,! Piano S,! Antrilli A,? Gigli R;? Niro G,3 Magri M8 Del Sordo
S,* Fojajat Grivet MR ® Carabellese B,® Pollio AM,® Di Filippo L,® Di
Lallo A7

1U.0O.S. of Hematology / U.O.C. of Oncology, “A. Cardarelli” Hospital, Cam-
pobasso, Italy; *U.O.S. of Dermatology, “A. Cardarelli” Hospital, Campobas-
so, Italy; 3U.O.C. of Clinical Pathology, “A. Cardarelli” Hospital, Campobas-
so, Italy; 4U.O.S. of Genetics, “A. Cardarelli” Hospital, Campobasso, Italy;
SU.O.S. of Nuclear Medicine, “A. Cardarelli” Hospital, Campobasso, Italy; ¢
U.O.C. of Pathological Anatomy, “A.Cardarelli” Hospital, Campobasso, Italy;
7U.O.C. of Urology, “A. Cardarelli” Hospital, Campobasso, Italy

Introduction. Myeloid sarcoma (MS) is a rare hematologic disease
characterized by the occurrence of myeloid masses occurring in
extramedullary sites concomitantly with or at relapse of acute myeloid
leukemia (AML). The exact identification of MS is important for the
therapy because it is often postponed for high misdiagnosis rate. Case
report: A 75 year old man was admitted to our hospital for acute disease
of gallbladder that need of surgery. After surgery the histology report
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showed a diffuse infiltration of the gallbladder from myelo-monocytic
blasts, picture compatible with myeloid sarcoma. TC scan and PET total
body showed the enlargement of nodes in almost all sites of body with
splenomegaly, epatomegaly and the involvement of different organs
and the left orbit. The peripheral blood film was normal, without imma-
ture cells. The bone marrow aspirate showed a picture of classic acute
myeloid leukemia. During the hospitalization he had obstructive renal
failure and was placed the uretheral stents; when the normal renal func-
tion was restore he started chemotherapy with mitoxantrone, arabi-
noside C and etoposide combination obtaining a partial remission. After
the 2th cycle the extramedullary mass reduced still and the blasts
decreased to below 30 % and he started therapy with azacitidina at 75
mg/m?2 daily for seven days every four weeks. After three cycles of azac-
itidina the hematological picture has improved and the blasts are
reduced further. Discussion. MS is a tumor of immature granulocytes,
monocytes or both, involving any extramedullary site; rarely precede
peripheral blood or bone marrow involvement; it can also appear as an
initial manifestation of relapse in a previously treated acute AML patient
in remission; it is reported in 2 — 8% of patients with AML either as a
single or as a multifocal tumor. MS is frequently mistaken for other neo-
plastic disease. The most common genetic abnormalities are an extra
chromosome 8 and inv(16). The treatment with conventional AML-type
chemotherapeutic protocols, is associated with favorable survival out-
comes. Conclusion. MS is a rare disease. The patients with isolated MS
may have a better prognosis compared with AML patients without MS.
The therapy for isolated MS and MS occurring in AML patients is AML-
type chemotherapy. The treatment with azacitidina could be a feasible
treatment after induction chemotherapy for older patients.

P010

SIGNALING NETWORK IN T-CELL LYMPHOBLASTIC LEUKEMIA: RESULTS FROM A SIN-
GLE-CELL MULTI-PARAMETRIC PHOSPHO-FLOW CYTOMETRY STUDY

Chignola R,! Perbellini O, Cugno C,? Cavallini C,%3 Cioffi E? Zoratti
E 24 Lovato O,?3 Pizzolo G,? Scupoli MT%34

"Department of Biotechnology, University of Verona; ?Department of Medicine,
Section of Hematology, University of Verona; 3Interdepartmental Laboratory for
Medical Research (LURM), University of Verona; 4Applied Research on Can-
cer-Network (ARC-NET), University of Verona, Italy

The molecular events occurring during T-cell acute Iymphoblastic
leukemia (T-ALL) pathogenesis determine intrinsic defects of leukemic
cells as well as altered interpretation of external cues deriving from the
microenvironment. Both cell-intrinsic defects and microenvironmental
stimuli converge on the activation of regulatory signaling pathways
involved in processes enhancing the capacity of self-renewal, overturn-
ing the control of cell proliferation, blocking differentiation, and promot-
ing resistance to apoptosis. The identification of specific oncogenic sig-
naling network profiles involved in the pathogenesis of T-ALL is chal-
lenging to gain an integrated, overall features of malignant cells. We
used multi-parametric phospho-flow cytometry to simultaneously
determine protein expression and protein post-translational modifica-
tions (.e. phosphorylation) at a single cell level in T-ALL cell lines at dif-
ferent differentiation stages. We analyzed signaling pathways that are
crucial for the survival and proliferation of T-ALL cells, i.e. Notchl,
PIBK/Akt, MAPKs and Jak/STAT. Protein expression and signaling prop-
erties were measured in baseline and modulated conditions, using bio-
logically relevant modulators for T-ALL, i.e. JAG1, CXCL12, IL-7. In
unmodulated condition, signaling/expression profiles varied among the
cell lines, ranging from a clear positive fluorescence in at least one of the
protein measured to no change with respect to isotype. Modulation
with physiologic stimuli evoked signaling profiles different from those
measured in basal condition. Moreover, profiles are heterogeneous
across treatments and cell lines. Pearson’s correlation between nodes (a
node is defined as a 3-dimensional vector where each dimension repre-
sents a single response to treatment) showed an overall high correlation
between signaling/expression statuses following different treatments
for each cell lines. Graph diagrams obtained using highly correlated
nodes showed topologically different network across cell lines. This
study showed that multi-parametric phospho-flow cytometry enables
to distinguish signaling network maps that are associated with the T-
ALL ontogeny stages. Combinations of different pathway information
may identify biologically relevant signaling hubs, thus forming the basis
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for future studies testing the clinical validity of multi-parametric phos-
pho-flow cytometry assay in primary T-ALL cells.
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GENOMIC ANALYSIS OF NOTCH MUTATIONS IN A CASE OF ALAGILLE SYNDROME WITH
ACUTE LYMPHOBLASTIC LEUKEMIA

Krampera M,! Bernardi S,? Tononi B? Marin Vargas S, Bassi G,
Ambrosetti A,' Meneghini V,! Scaffidi L,! Ferrarini [,! Martinelli G,3
lacobucci I,* Pizzolo G,! Delledonne M2

1Section of Hematology, Department of Medicine, University of Verona, Italy;
2Department of Biotechnology, University of Verona, Italy; 3Institute of Hema-
tology “L. and A. Seragnoli”, S. Orsola University Hospital, Bologna, Italy;
4Dip. di Medicina Specialistica Diagnostica e Sperimentale, Alma Mater Stu-
diorum - University of Bologna, Italy; >Personal Genomics S.R.L, Italy

Alagille syndrome (ALGS), or arteriohepatic dysplasia, is a congeni-
tal multisystem disease due to Notch signalling pathway mutations,
most commonly affecting JAG1 (ALGS type 1), and more rarely
NOTCH2 (ALGS type 2), leading to hepatic, lung, renal and ocular dys-
function (chronic cholestasis, peripheral pulmonary artery stenosis, dys-
plastic kidneys pigmentary retinopathy), mental retardation, and skele-
tal abnormalies (minor vertebral segmentation, characteristic facies, pos-
terior embryotoxorn/anterior segment defects). ALGS is an autosomal
dominant disease, but it is characterized also by variable penetrance and
clinical expression and somatic/germline mosaicism. A 20-year-old man
with ALGS was admitted to the University Hospital of Verona because
of pancytopenia. Following analyses led to the diagnosis of Philadel-
phia chromosome/bcr-abl-negative, CD10-positive, B-lineage acute lym-
phoblastic leukemia (common B-ALL). In order to identify the genetic
components involved in this complex phenotype, we sequenced the
exome of a bone marrow sample collected from the patient. By genome
interpretation with Knome pipeline applied to the reference genome
UCSC hg19, we found missense variants both in NOTCH2 (E38K) and
JAG1 (P871R) genes that are mainly involved in the syndrome, although
their effect on protein function was predicted not to be deleterious.
However, we detected putative damaging mutations in genes such as
PAX5 (R38H) and NOTCHI1 (K1821N) which might be strongly related
to the observed disease. In fact, PAXS5 is a member of PAX protein fam-
ily of transcription factors implicated into regulation of early develop-
ment, that binds NOTCH2 and likely altering its functionality. On the
other hand, NOTCHI is involved in cell growth and proliferation and
thus the predicted alteration of function of the corresponding protein
may have an important role in neoplastic transformation.
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TP53 MUTATION SCREENING IN ADULT ACUTE MYELOID LEUKEMIA (AML) PATIENTS
SHOWS ASSOCIATION WITH COMPLEX KARYOTYPE

Ferrari A,! lacobucci [,! Baldazzi C,! Papayannidis C,! Ottaviani E,!
Testoni N,! Robustelli V,! Perricone M,! Venturi C,! Abbenante MC,!
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nostic and Specialty Medicine, University of Bologna, Italy; *Istituto Scientifico
Romagnolo per lo Studio e la Cura dei Tumori (IRST), Meldola (FC), Italy;
3Chair of Hematology, University of Brescia, Brescia, Italy

Introduction. AML is a heterogeneous disease with various chromo-
somal aberrations. The karyotype at diagnosis provides important prog-
nostic information that influences therapy and outcome. The TP53 gene
is the most frequently mutated gene in human tumors. The reported
TP53 mutation rate in AML is low (2.1%). In contrast, the incidence of
TP53 mutations in AML with a complex aberrant karyotype (CK-AML)
is higher (69-78%). Aims. to investigate TP53 mutations in adult AML
patients (pts) focusing on subgroups of pts with chromosome abnormal-
ities. Patients and Methods. 65 AML pts with FAB-M0, M1, M2, M3,
M4, M5, miscellaneous cytogenetic abnormalities and normal karyotype
(nK-AML, 6/65 pts) were examined. Nineteen pts (29.3%) showed 3 or
more chromosome abnormalities (CK-AML), 35 (53.8%) presented one
or two cytogenetic abnormalities (other-AML) and in 5 cases the kary-
otype was not available. Genomic DNA and/or cDNA was isolated from
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mononuclear AML blast cells. TP53 mutation screening was performed
on all 65 AML pts, in particular in 42 from exon (ex) 2 to 11, in 7 from
ex 4 to 11 and in 16 pts from ex 2 to 8. We focus our analysis on coding
sequences (RefSeq GRCh37/hg19 NG_017013.2;
http://www.nebi.nlm.nih.gov/nuccore/383209646 ). Results. By PCR
and subsequent Sanger sequencing, mutations of TP53were detected in
8 pts (12.3%). Two pts revealed 2 mutations. Eight of ten mutations
(80%) were located in the DNA binding and in the carboxyl-terminal
tetramerization and regulatory domains and they included L130P and
K132R (ex 5); I195T (ex 6); R248W (ex 7); L264ins, R267G, R273H and
the deletion 264-271 (ex 8). Outside these domains, we identified the
E11K (ex2) and the 3’ untraslated region C/A 7572841 (ex11). All the
mutations in coding regions were classified in the IARC database
(http://p53.iarc.fr/TP53GeneVariations.aspx) as deleterious. Six out eight
mutations were found in CK-AML pts (6/19, 31.6%), one in nK-AML
(1/6,16.7 %) and one in other-AML (1/35, 2.9%). Conclusion. Although
this analysis is still ongoing, our data demonstrated that mutations of
TP53 occur in 12.3% of AML with a higher frequency in the subgroup
of CK-AML (p = 0.0095). Since TP53 mutations have predicted to be
deleterious and correlated with prognosis, TP53 mutation screening
should be recommended in these patients. Supported by: European
LeukemiaNet, AIL, AIRC, PRIN 2010-2011, Fondazione del Monte di

Bologna e Ravenna.
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PBX/E2A TRANSCRIPT POSITIVE B-LYMPHOBLASTIC LEUKAEMIA (B-ALL) PRESENTING
WITH BILATERAL RENAL AND MYOCARDIAL INVOLVEMENT: A CASE REPORT
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Cucca M2 Pizzolo G,! Ambrosetti Al
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In February 2013 a 56-year-old man was admitted to another hospi-
tal complaining abdominal pain. The patient’s medical history was neg-
ative. Clinical examination revealed only a mild abdominal distension.
No systemic symptoms were reported and laboratory data were with-
in limits. An abdomen-ultrasound scan (US) showed multiple bilateral
renal lesions with no other abnormalities. In the hypothesis of a second-
ary localization of neoplasm, a total body-CT scan was done, which
confirmed the presence of multiple bilateral renal lesions. A testicular-
US was negative. EGDS was normal, while a colonoscopy showed only
diverticulosis. A subsequent US-guided biopsy of the left kidney was
diagnostic for B-cell lymphoblastic lymphoma (B-LBL) and the patient
was transferred to our unit. A diagnostic work-up for B-LBL/ALL was
done: a peripheral blood smear showed few leukemic blasts (2%),
whereas bone marrow aspirate displayed a large leukemic involvement
(80%).  Flow-cytometry  analysis  characterized blasts as
CD10+/CD58+/CD38+/TdT+/CyCD79a+/CD22+. Molecular analysis
was negative for BCR-ABL transcript but positive for PBX1/E2A. A fur-
ther total body CT showed a bilateral renal enlargement (16 cm right-
15 cm left) with multiple hypodense confluent lesions, while a total
body FDG-PET indicated an intense uptake by both kidneys (SUV max
6.5) and by the anterior myocardial wall (SUV max 5.8). Laboratory data
remained within range except for a mild creatinine raise. The myocar-
dial involvement was analyzed through an echocardiogram that demon-
strated a diffuse and severe dilatative cardiomyopathy and the absence
of any hypokinetic segment. The ECG was normal. A thorax X-ray con-
firmed the enlargement of the heart profile while a revision of the tho-
rax-CT scan showed a thickening of the left ventricular wall. The patient
underwent HyperCVAD regimen with a rapid disease’s response. Renal
involvement is not an uncommon feature in B-ALL/LBL, but it is usual-
ly observed during the latter phases of disease. In fact, there are only few
cases reporting a large bilateral renal involvement at disease presentation.
Cardiac involvement is a very rare feature in ALL too. It can present as
intracardial mass or as myocardial infiltration, with or without symp-
toms. PBX/E2A occurs in a small subset of ALL and has an uncertain
prognostic value. This is the first report of an association of this transcript
with such an unusual extranodal presentation.

Figure 1.

P014

ACUTE MYELOID LEUKEMIA RISK NEAR STEEL PLANT MANUFACTORY IN TARANTO; AN
EPIDEMIOLOGICAL AND PROGNOSTIC VALUATION

Mazza P, Ingrosso C, Amurri B, Prudenzano A, Pricolo G, Stani L

Struttura Complessa di Ematologia Ospedale S.G. Moscati ASL TA1 Taranto,
Italy

Due to the established, recently reported, high risk of tumor’s inci-
dence in the area of Taranto as the consequence of concentration of car-
cinogens in the environment connected principally to a big steel plant
manufactory, we investigated the incidence of AML and high risk MDS
together the prognostic aspects of these patients. The incidence was
extrapolated from the Taranto’s registry of tumor related to 2006-08
period which has been recently validated; the prognostic analysis was
performed on a retrospective cohort of patients observed from 2000 up
to December 2012 and evaluated according to karyotypic alterations,
response to therapy and survival. The standardized incidence of AML in
Taranto is 4.7/100.000 /year over, 4.3 for females and 5.2 for men, respec-
tively. The standardized incidence of high risk MDS is 2.7/10 0.000/year,
3.7 for men and 1.7 for females. A difference was recorded between the
sites of Taranto town and Taranto country with 15% less incidence of
AML and MDS out of the town. The karyotype was available in 163 pts
of a cohort of 220 pts (74%); 19 pts had good karyotype alterations
(12%), 92 pts had intermediate alterations or normal karyotype (56%)
and 52 pts (32%) had bad karyotype alterations (especially complex
karyotype). Response to therapy related to 220 pts who all did a well
defined scheme according to GIMEMA'’s protocols consisted of 124 pts
achieving CR (57%), 91 pts not achieving remission (41%), and 5 pts
dead in induction (2%). CR rate was superior in pts with good karyotype
(76%) than intermediate karyotype (51 %) or bad karyotype (32%). The
actuarial status show 31% patients alive with a follow up ranging from
4 months to 11 years (mean 2.5 years), 8% alive of those with bad kary-
otype. In synthesis this retrospective study on the AML incidence in
Taranto’s area shows an increase of number of leukemia in the metro-
politan area and the comparison with literature is demonstrating a vari-
ety of leukemia at worst prognosis than expected. We consider that envi-
ronmental factors in an area at risks, such as pollutions including sever-
al carcinogens, are the potential responsible key factors for prognostic
outcome of patients. Epidemiological studies are ongoing for such eval-
uation.
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ALLOGRAFTING IN HIGH RISK ACUTE MYELOID LEUKEMIA

Bruno B, Audisio E, D’Ardia S, Ferrero D, Maffini E, Giaccone L,
Allione D, Busca A, Della Casa C, Frairia C, Ferrando F, Festuccia M,
Testa E, Brunello L, Evangelista A, Boccadoro M, Vitolo U, Ciccone G,
Falda M, Marmont F

Divisions of Hematology at Citta della Salute e della Scienza, Universita di Tori-
no, Totino, Italy

Acute myeloid leukemia (AML) is the most frequent acute leukemia
in adults. The aim of the study was to evaluate outcomes in newly diag-
nosed patients, younger than 66, who achieved complete remission (CR)
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after induction/consolidation therapy at the Divisions of Hematology at
Citta della Salute e della Scienza, Universita di Torino, Torino, Italy,
between 2000-2011. Three-hundred and two AML patients (except FAB-
M3) were consecutively diagnosed and stratified by risk as follows: low
risk included presence of t(8;21), inv(16)/t(16;16); high risk features
included WBC>50.000/uL at diagnosis, secondary leukemia, presence of
extramedullary AML, complex karyotype, chromosomal monosomy,
no remission after induction, and FLT3/ MLL mutations (since 2004).
Intermediate risk included patients who did not meet either low or high
risk criteria. Moreover, the standard risk group included low+interme-
diate risk patients. Patients were treated according to Center guidelines
or on clinical trials active at the time of diagnosis. All high risk patients
were considered for an allograft since diagnosis. After induction/consol-
idation, 229/302 patients (76 %) achieved CR: 16/229 (7 %) were at low,
54/229 (24%) at intermediate, and 159/229 (69 %) at high risk respective-
ly. Eighty/159 (50%) high risk patients received an allograft as 1st line
treatment; 56% from a HLA-matched sibling, 42% from an unrelated
donor and 2% received a haplo-identical transplant. Seventy-nine/159
(50%) did not receive an allograft primarily because of failure to find a
suitable donor either sibling or unrelated. At median follow-up of 53
months from induction therapy and 49 months from achieving CR, 5-
year overall survival (OS) and 5-year event free survival (EFS) of the
entire patient cohort were 45% and 35% respectively. Standard risk
patients showed a 5-year OS of 56% and high risk patients of 40%
(p=0.008). Five-year EFS was 37 and 34% in standard and high risk
patients respectively (p=0.194). High risk patients who underwent an
allograft up- front showed a 5-year OS of 53% and showed a statisti-
cally significant advantage as compared with those who did not receive
a transplant (p=0.018). In conclusion, allografting plays a pivotal role in
OS and EFS for high risk acute myeloid leukemia. The lack of a donor
is associated with bad clinical outcomes. Clinical trials designed to eval-
uate the use of more readily available donors such as haploidentical sib-
lings or parents are needed.
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MULTI-LINEAGE DYSPLASIA AS ASSESSED BY IMMUNO-PHENOTYPE HAS NO IMPACT ON
CLINICAL-BIOLOGIC FEATURES AND OUTCOME OF ACUTE MYELOID LEUKEMIA WITH
MUTATED NUCLEOPHOSMIN (NPM1)

Mannelli E Bencini S, Gianfaldoni G, Ponziani V, Cutini I, Scappini B,
Pancani E Biagiotti C, Bonetti MI, Longo G, Bosi A

Universita degli Studi di Firenze, Azienda Ospedaliero-Universitaria Careggj,
Firenze, Italy

Background. Acute myeloid leukemia (AML) with multi-lineage dys-
plasia (MLD) is a separate subset in WHO classification. Morphologic
study of residual hemopoiesis at diagnosis is the standard criteria for
defining MLD. Its prognostic value is still under debate due to technical
(residual non-blast cells are few at diagnosis and morphology is opera-
tor-dependant) and biological reasons: MLD-related poor prognosis is
supposed to rely on progression from a myelodysplastic syndrome
(MDS) but MLD might merely result from differentiation/maturation by
AML clone. A major controversy concerns MLD value in NPM1-mutat-
ed (NPM1+) AML, since NPM1+ status correlates with good prognosis,
especially when FLT3-wt. Falini ez al. (Blood 2010) showed morpholog-
ic MLD has no prognostic weight. Aims. To study MLD in NPM1+ AML
by an alternative technique: flow cytometry (FC) is emerging as a use-
ful method to study dysplasia. Its application to AML allows: i) to study
large cells” amount; ii) to quantify, refer to controls and thus standard-
ize FC parameters. Methods. Patients: 70 NPM1+ pts were studied. Flow
cytometry: FACSCanto II (BD) and Infinicyt (Cytognos) were used for
data acquisition and analysis. We adapted to AML an approach previ-
ously described for MDS (Matarraz et al. 2008): MLD was appraised by
an immuno- phenotypic score (IPS) including 18 parameters (14 for gran-
ulocytic and 4 for erythroid lines). Results. Median age was 57 (24-70).
Median WBC count was 48.0 x 10%/L. Karyotype was normal in 62
(88.6%) pts. FLT3-ITD occurred in 27 pts (38.6%). MLD was assessable
by morphology in 66 pts; 24 (36.4%) showed MLD. IPS was calculated
in all 70 pts; median IPS was 6.25 (0.5-18.5). Pts were grouped accord-
ing to IPS higher (IPS+) or lower-equal (IPS-) than the median: age, WBC
and platelet counts, incidence of morphologic MLD were not different.
IPS+ group had lower FLT3-ITD incidence (25.7% vs 51.4%; p=0.048);
interestingly, Falini et al. (Blood 2010) reported analogue results with
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morphology. CR rate was not different in IPS- (82.9%) and IPS+ (74.3 %;
p=0.56) pts. IPS did not affect disease-free and overall survival (Fig. 1A-
B). FLT3 status confirmed its prognostic value in our cohort (Fig. 1C-D).
Conclusions. This study provides evidence that MLD, as assessed by FC,
does not influence clinical characteristics and outcome of NPM1+ AML.
These findings further support NPM1+ AML to be considered as a sep-
arate entity and its prognostic assessment should not be based on MLD.
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Figure 1.

P017

INTEGRATED CYTOGENETIC AND MOLECULAR DATA IDENTIFY THREE ACUTE MYELOID
LEUKEMIA RISK GROUPS, WITH “INTERMEDIATE-RISK” PATIENTS EXPERIENCING AS
POOR AN OUTCOME AS “HIGH-RISK” PATIENTS AND MOST PROBABLY BENEFITING
FROM FIRST-LINE ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION

Mosna F, Gottardi M, Stefani PM, Zanetti F Danesin C, Furlan A, Cal-
istri E, Della Bella S, Cavallin S, Soligo L, Volpato F, Gherlinzoni F

Unita Operativa di Ematologia, Ospedale ”S.Matia di Ca’ Foncello”, Treviso,
Italy

Aims. We examined the prognostic role of cytogenetic and molecu-
lar data on a retrospective series of 102 consecutive patients, treated
with curative intent in Treviso in 2003-12. Methods. we evaluated 102
AML patients (no APL) aged 18-74 yrs (median: 58). Median follow-up
was 25 months (6-100). 60 patients (58.8%) were <61 yrs old. 25 patients
(24.5%) had secondary AML. All patients were treated with intensive
chemiotherapic regimens, i.e. FLAIS (n=67), ICE (n=17), DA37 (n=14),
MEC4 (n=2) and FLAN (n=2). In case of complete remission (CR) after
induction, patients have been consolidated by high-dose Ara-C (3 gr/m?
BID, dd 1-4) followed by either intermediate-dose Ara-C (1.5 g/m2) or
transplantation (ASCT n=7; first-line allogeneic HSCT n=21). At diag-
nosis, all patients had karyotype analysis, while FLT3 and NPM1 assess-
ment was available only for 67 (65.7 %) and 66 (64.7 %) cases, respective-
ly. KIT mutation analysis was available for all patients with Core Bind-
ing Factor (CBF) AML (n=11). We combined cytogenetic and molecular
data to obtain three risk groups: 1) low (n=20): CBF AML KITwt, nor-
mal karyotype (NK) FLT3wt NPM1mut AML; 2) intermediate (n=52):
NK FLT 3wt NPM1wt, NK FLT3-TKD, CBF AML KITmut; 3) high (n=30):
NK AML FLT8-ITD, AML with cytogenetic abnormalities of any kind,
complex + monosomal karyotype AML. 13 patients with normal kary-
otype and no molecular data were considered in the intermediate risk
group. Results. Overall, 5-yr OS, DFS and EES were 23.9%, 28.0% and
18.1%, respectively. The combined cytogenetic-molecular risk assess-
ment identified three risk groups with 5-yr OS 56.5%, 19.3% and
11.8%, DFS 27.9%, 29.8% and 24.0% and EFS 26.5%, 19.0%, 10.9%,
respectively. CR was higher in low-risk patients (95% vs 58.8% vs
53.3%, P=0.002), while there was no significant difference in terms of
relapse (36.8% vs 56.7 % vs 37.5%, P=NS). Age >61 yrs identified infe-
rior prognosis in all risk groups, but only as a trend. First-line allogene-
ic HSCT was beneficial in terms of OS (P=0.012). The use of first-line
Fludarabine-containing regimens did not yield advantages. At Cox mod-
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eling secondary AML and absence of CR achievement after induction
predicted poorer outcome, while first-line allogeneic HSCT was benefi-
cial for OS (HR 0.44; 95%CI: 0.23-0.85, p=0.014). Conclusions: interme-
diate risk AML patients, assessed by combining cytogenetic and molec-
ular data, experience as poor an outcome as high-risk patients and might
benefit from first-line allogeneic HSCT.
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SIMILAR BUT NOT THE SAME: CHROMOSOMAL ABNORMALITIES T(8;21)(Q22;Q22) AND
INV(16)(P13;022)/7(16;16)(P13;Q022) IDENTIFY SUBTYPES OF CORE BINDING FACTOR
ACUTE MYELOID LEUKEMIA CHARACTERIZED BY DIFFERENT SURVIVAL AND PROGNOS-
TIC FACTORS

Mosna E! Gottardi M,! Papayannidis C,? Di Bona E,® Tecchio C,* Can-
doni A% Forghieri E® Galieni P/ Visani G,% Zambello R,° Volpato E!
Martinelli G,2 Gherlinzoni F!

"Unita Opetativa di Ematologia, Ospedale “S.Matia di Ca’ Foncello”, Treviso,
Italy; *Ematologia, Ist.”L.A.Seragnoli”, Policlinico “Sant’Orsola-Malpighi”,
Azienda Ospedaliero-Universitatia di Bologna, Italy; 3Ematologia, P.O.”S.Bor-
1olo”, Vicenza, Italy; *Ematologia, Dip. di Medicina, Policlinico”G.B.Rossi”,
Azienda Ospedaliero-Universitaria di Verona, Italy; >Ematologia, Dip. di Med-
icina Specialistica, PO. “S.Matia della Misericordia”, Azienda Ospedaliero
Universitaria di Udine, Italy; °Ematologia, Dip. di Oncologia, Ematologia e
Patologie dell’Apparato Respiratorio, Azienda Ospedaliero-Universitaria di
Modena, Italy; 7Ematologia, Dip. di Medicina, PO. “C. e G.Mazzoni”, Ascoli
Piceno, Italy; SEmatologia, P.O.”San Salvatore”, Pesaro, Italy; ?Ematologia,
Policlinico di Padova, Azienda Ospedaliera Universitaria di Padova, Italy

Aim. To address the heterogeneity of CBF AML patients-
£(8;21)(q22;q22)/RUNX1-RUNX1T 1 and
inv(16)(p13q22)/t(16;16)(p13q22)/CBFB-MYH11- by assessing their char-
acteristics at diagnosis and their response to therapy. Methods. we ret-
rospectively studied 132 patients (t(8;21) n=58; inv(16)/t(16;16) n=74)
treated with curative intent in 9 Hematology Centers between 1987 and
2012. Median follow-up was 66 months(10-294). Cytogenetic data at
diagnosis were available for all patients, while only 39 had KIT(29.5%),
63 FLT3(47.7 %) and 54 NPM1 assessment(40.9%). Patients were treat-
ed with regimens either based on DA37 and similar (n=102) or first-line
Fludarabine-containing regimens (n=30). All patients achieving complete
remission (CR) after induction were consolidated with 1 (n=18), 2 (n=49)
or >3 (n=50) cycles with HIDAC. 29 patients underwent ASCT, and 15
first-line allogeneic HSCT. Results. median age was 44 yrs (15-79). 5-year
OS, DFS and EFS of the whole series was 62%, 58.9% and 53.5%,
respectively. While achieving high CR rates after induction (86.2% vs
90.5%, P=NS), patients with t(8;21) experienced worse 5-yr OS (67.3%
vs 67.7 %, P=0.09), DES (47.0 vs 67.5, P=0.015) and EES (43.6 % vs 60.8%,
P=0.045) than patients with inv16/t(16;16), due to a trend to higher
relapse (48% vs 32.8%, P=NS) and poorer response to salvage treament.
Considering all patients, age >61 yrs, grade-4 thrombocytopenia, ele-
vated LDH and D816 KIT mutation were predictive for poorer OS, while

the presence of extramedullary disease/granulocytic sarchoma, and D816
KIT mutation were prognostically relevant only for t(8;21) patients; con-
versely, age>61, leukocytosis and grade-4 thrombocytopenia were pre-
dictive only for inv16/t(16:16) patients. Noteworthy, D816 KIT mutation
did not predict prognosis in inv(16)/t(16;16) patients. Additional trisomy
22 (n=7), trisomy 8 (n=5) and chromosome 7 alterations (n=6) were asso-
ciated with a trend to better survival. Neither the presence of FLT3 muta-
tions (ITD/TKD) nor the presence of NPM1 mutations affected progno-
sis. The use of first-line Fludarabine did not yield clear advantages, while
the achievement of complete remission after induction had maximal
impact on OS (HR 4.82; 95%CI: 2.29-10.16, p<0.001). We observed a
clear survival benefit in a small selected series consolidated by first-line
autologous (n=29) or allogenic HSCT (n=15, P=0.022) after HIDAC. Con-
clusions:t(8;21) and inv(16)/t(16;16) CBF AML should be considered as
two distinct entities.
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MAST CELL LEUKAEMIA (ALEUKAEMIC VARIANT) IN STABLE DISEASE WITH IMATINIB

Savini P! Poletti G,2 Quercia O,! Rondoni M,2 Musardo G,! Lanzi A,!
Dall’Aglio C,! Stefanini GF!

'Dipartimento Medico 1°, AUSL di Ravenna, Italy; *Laboratorio Unico, Area
Vasta Romagna, Italy

Mastocytosis is a heterogeneous disease characterized by an accumu-
lation of mast cells (MC) in one or more organs. The WHO-classification
defines 7 disease-variants: cutaneous mastocytosis (CM), indolent sys-
temic mastocytosis (ISM), SM with an associated clonal haematological
non-MC-lineage disease (SM-AHNMD), aggressive SM (ASM), MC
leukaemia (MCL), MC sarcoma (MCS), and extracutaneous mastocy-
toma. The new 2008 WHO classification has included in the category of
myeloproliferative neoplasms (IMPNs), all forms of SM, that have been
grouped with the term of mast cell disease (MCD). Mast cell leukaemia
(MCL) is defined by increased numbers of MC in bone marrow smears
(20%) and peripheral blood. MCL is relatively rare (about 1% of SM)
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with median survival of 2 months only. In typical cases, circulating MC
amount to 10% of leukocytes (classical form of MCL). The aleukaemic
subvariant of MCL shows <10% MC on peripheral blood smears. We
describe a case of a 65-year-old Caucasian woman presented to emer-
gency department with flushing and hypotensive shock. Serum bio-
chemistry and hematological parameters with morphological examina-
tion of peripheral blood smears was normal, except for serum total
tryptase levels 2255 ng/mL; bone marrow aspirate and bone marrow
biopsy showed a 70-80% infiltrate of atypical mast cells infiltrate
(CD117+); immunophenotypic examinations of neoplastic mast cells
by flow cytometry showed (CD117+, CD2+, CD25-); the KITD816V
mutation not being observed. Computed tomography scan of chest and
abdomen likes so vertebral magnetic resonance imaging appeared nor-
mal. The patient was been given antihistamine alone. Five months later
we observed a worsening anemia, as far as 8g/dL., and serum tryptase
level remained at about 2000 ng/ml. Because of the rarity of these forms,
an effective standard of care is lacking and treatment has to be tailored
to the needs of the individual patient. Imatinib is the only SM treatment
currently approved by the Food and Drug Administration (specific indi-
cation is treatment of adult patients with ASM without the KITD816V
mutation or with unknown KIT mutational status); so we started ther-
apy with imatinib 400 mg/die, quickly lowered at 300 mg/die due to dif-
fuse idric ritention. After five months from start of theraphy with ima-
tinib the patient shows a stable disease (anemia transfusion-independ-
ent, tryptase levels 2.000-3.000 ng/mL, with episodes of flushing, diar-
thea, abdominal pain, hypotension).

P020

COEXPRESSION OF THE NPM1 AND FLT3-ITD MUTATIONS ALTER HEMATOPOIESIS AND
LEAD TO LEUKEMIA DEVELOPMENT IN THE MOUSE

Sportoletti P, Varasano E, Rossi R, Bonifacio E, Strozzini E Celani L,

Cantelmi MG, Martelli MP, Falzetti F, Falini B
Istituto di Ematologia, Universita degli Studi di Perugia, Italy

NPM1 and FLT3-ITD mutations have been frequently found to co-
exist in normal karyotype AML. The presence of FLT3-ITD determines
a poor prognosis. NPM1 mutations are associated with improved out-
come, but only in the absence of concomitant FLT3-ITD. These obser-
vations suggest that NPM1 and FLT3-ITD mutations functionally coop-
erate for leukemic transformation. Here, we investigated the coopera-
tive effect of the NPM1 mutant (NPMc+) and FLT3-ITD in
hematopoiesis and leukemia susceptibility in vivo by crossing our previ-
ously published NPMc+ (Sportoletti 2013) with FLT3-ITD mice (Lee
2007). Strikingly, concomitant expression of the NPMc+ and FLT3-ITD
mutants in hematopoietic cells lead to rapid leukemia development.
Indeed, 6 out of 6 mice that were homozygous for the NPMc+ mutant
and heterozygous for FLT3-ITD become moribund with a median sur-
vival of 3.5 months. In contrast, none of single heterozygous mutant and
wild type genotypes die after 1-year follow-up. Leukemic mice present-
ed with massive splenomegaly, leucocytosis, anemia and thrombocy-
topenia. Blood smears and marrow cytospins were characterized by ele-
vated blasts. Pathological analysis confirmed blasts in BM, spleen and liv-
er showing the expression of cytoplasmic NPM1 at immunohistochem-
istry. We next investigated whether concomitant NPMc+ and FLT3-ITD
expression is sufficient to induce a detectable phenotype, prior to the
overt leukemia onset. NPMc+FLT3-ITD mice exhibited significant leuko-
cytosis (WBC 20.8+18 x 109/L; N=20) due to increased neutrophils
(29.34%+6.5) and monocytes percentages. NPMc+FLT3-ITD mice also
developed mild anemia and macrocytosis (MCV 58.74+5.6 fl). Morpho-
logic and flow cytometric analysis confirmed Grl+Macl+ myeloid cells
expansion in PB, BM and spleen of double heterozygous mice.
NPMc+FLT3-ITD mice display splenomegaly due to expansion of
mature myeloid elements that were also infiltrating livers. The presence
of the NPMc+ and FLT3-ITD alleles determined an expansion of granu-
locyte-monocyte progenitors and a decrease in megakaryocyte-ery-
throid progenitors in BM. We demonstrated that NPMc+ mutation and
FLT3-ITD cooperate in leukemia development in vivo. Furthermore,
NPMc+ and FLT3-ITD induce a “preleukemic state” characterized by
leucocytosis and macrocytosis in 100% of the mice. This model will
allow for further study of novel pathways involved in leukemogenesis
and the exploration for potential therapeutic targets in AML.
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FREE LIGHT CHAIN ASSAY AND SEMI-AUTOMATIC INSTRUMENTATION: REPORT AFTER A
YEAR OF ACTIVITY

Culurgioni F Doratiotto S, Pulisci D, Piras D, Pilloni C, Soro B,
Loi AM, Derudas D, Angelucci E

Unita Operativa di Ematologia, Centro Trapianti Midollo Osseo- Ospedale
Oncologico “A.Businco”- Asl 8 Cagliari, Italy

Monoclonal gammopathies are a group of disorders characterized by
clonal expansion of B cells that usually secrete intact monoclonal
immunoglobulins, monoclonal free light chains (FLC) or both. Until
recently the combination of protein electrophoresis (PE) and immunofix-
ation electrophoresis (IFE), in both serum and urine specimens, were
the only lab assays to detect monoclonal gammopathies. They howev-
er are less effective in detecting FLC alone (light chain disease, amyloi-
dosis) or minimal secretion of intact immunoglobulins (non secretor
multiple myeloma). Recently a sensitive nephelometric assay has been
developed to identify, characterize and quantitative serum kappa and
lambda FLC; latex conjugated polyclonal antibodies to epitopes that are
usually hidden in complete immunoglobulin were used. The FLC assay
(FREELITE, The Binding Site Birmingham UK) was performed on a semi-
automated nephelometer (MININEPHplus) using stored thawed serum.
This assay consist of kappa and lambda quantification, moreover we cal-
culated the FLC K/ ratio. The reference intervals recommended by man-
ufacturer for K, and ratio K// are 3,3-19 mg/L, 5,7-26,3 mg/L and 0.26-
1.65 respectively In this preliminary study we analyzed 87 cases: 79
affected by multiple myeloma (MM) and 8 with amyloidosis. The mean
serum K, and K/ ratio values in patients with MM were (334.29 mg/L,
1362.02mg/L and 58.87) respectively. Twenty-seven patients with MM
(32%) had normal serum K, and ratio K/ with mean values of 10.15
mg/L, 10.97 mg/L and 0.99 respectively, 52 patients had increased serum
FLC and/or abnormal K/L ratio. Of the 26 patients that showed FLC
normal values, 5 underwent peripheral blood antilogous stem cells trans-
plantation. In patients affected by amyloidosis mean serum K, and K/
ratio values were 23,91 mg/L, 216,35 mg/L and 0,61 respectively. The
semi-automated nephelometer is easy to use and enables laboratories to
offer a cost efficient service for lower volume of serum free light chain
assays. The automatic antigen excess is check for Free lite assay. The sys-
tems, assays and results are developed, optimized and validated togeth-
er, ensuring quality assays and results. But in the laboratory practice, the
time of experimental phase is too long for a low number of samples
analyzed. Rates of dilution, for antigen excess affects the determina-
tions number daily performed amplify the errors possibility for too sam-

ples handling.
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EARLY APPLICATION OF PERCUTANEOUS VERTEBROPLASTY DOES NOT AFFECT PHE-
RIPHERAL BLOOD STEM CELL (PBSC) COLLECTION AND TRANSPLANT IN NEWLY DIAG-
NOSED MULTIPLE MYELOMA (MM) PATIENTS

Tosi B! Sintini M,? Ratta M,! Mangianti S,! Imola M,! Merli A,! Mian-
ulli AM,! Tomassetti S,! Polli V,! Molinari AL!

"Hematology Unit, Infermi Hospital, Rimini, Italy; *Neuroradiology Unit, Infer-
mi Hospital, Rimini, Italy

Vertebral fractures occur in over 50% of MM patients and can cause
pain, disability and poor quality of life. Appropriate antimyeloma ther-
apy can lead to symptoms improvement in the majority of the patients,
but these positive effects can take time to be perceived. Furthermore,
application of radiotherapy prior to PBSC mobilization can severely
impair stem cell collection. Percutaneous vertebroplasty has been pro-
posed as a suitable option to rapidly relieve bone pain from vertebral
fractures in patients with neoplastic diseases such as MM, but so far, lit-
tle is known about the effects of this procedure on subsequent PBSC
mobilization, collection and transplant. Eighteen consecutive patients
(10M, 8E median age 64.5 years) with untreated, symptomatic MM and
painful vertebral lesions underwent percutaneous vertebroplasty prior
to proceed to the planned transplant program at our Institution. Forty-
one procedures were performed at C2-L5 levels, 10 patients were treat-
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ed at a single level, a maximum of seven levels were processed in 1
patient. Complete or optimal pain control was achieved in 95% of the
patients in an average of 2.3 days after the procedure. PBSC mobiliza-
tion regimen consisted of cyclophosphamide + G-CSF in 15 patients and
G-CSF + plerixafor in 3 patients; all the patients successfully mobilized
PBSC; in a median of 1.8 apheresis, the median number of collected
CD34+ cells was 10.8x10%kg (range 3.4-16.5). All the patients under-
went autologous stem cell transplant; hematological recovery averaged
11 days both for PMN (>500/mmc) and for platelets (>20000/mmc). In
conclusion, percutaneous vertebroplasty is useful in MM patients with
painful vertebral fractures as it allows rapid and durable achievement of
pain control, without interfering with PBSC collection and transplant.

P023

EFFICACY OF LENALIDOMIDE/DEXAMETHASONE IN REFRACTORY /RELAPSED MULTIPLE
MYELOMA: A RETROSPECTIVE MULTI-CENTER STUDY FROM “RETE EMATOLOGICA
PUGLIESE” (REP)

Mele G,! Melpignano A,' Quarta G,! Capalbo S,? Palumbo G,? Poli-
meno G,3 Di Tonno P Guarini A,° Minoia C,°> Curci PS Rizzi R,® Vac-
ca A,/ Ria R,/ Di Renzo N,8 Reddiconto G,® Cascavilla N,? Falcone
MP? Mazza P10 Iannitto E,!0 Palazzo G, Tarantini G,!! Buquicchio
C,!! Pavone E,'2 Rossini B2

"Haematology, A. Perrino Hospital, Brindisi; “Haematology, Ospedali Riuniti
Hospital, Foggia; 3Haematology, F. Miulli Hospital, Acquaviva Delle Fonti (Bari);
4Haematology, Di Venere Hospital, Bari; *°Haematology, IRCCS Giovanni Pao-
lo IT° Hospital, Bari; ®Haematology, University of Bari Medical School, Policlin-
ico, Bari; "Internal Medicine, University of Bari Medical School, Policlinico, Bari;
8Haematology, V. Fazzi Hospital, Lecce; ?Haematology, IRCCS Casa Sollievo
della Sofferenza, San Giovanni Rotondo (Foggia); "’Haematology, S.S. Annun-
ziata Hospital, Taranto; "' Haematology, San Nicola Pellegrino Hospital, Trani
(Bari); "*Haematology, Cardinale Panico Hospital, Tricase (Lecce), Italy

Introduction In this multi-center retrospective study we analyzed 290
patients with refractory/relapsed MM treated with lenalidomide/dexam-
ethasone as salvage therapy. Patients and methods Two hundred nine-
ty patients, 141 females and 155 males, median age 70 years (range 42-
88), were treated in 12 haematogical centers (REP). Median Hb value
was 11 gr/dL (range 7-17,2), absolute neutrophil count 3.200/pl (range
700-14.360), PLT count 182.500/pl (range 3000-542.000). Median clear-
ance creatinina value was 80 ml/min (range 1-225). In 18/45 analyzed
patients karyotype had cytogenetic abnormalities; namely, del 13q was
observed in 12 patients, t(4;14) in 2 patients, t(11;14) in 2 patients, del
17p in 1 patient; complex karyotype was observed in 1 patient. Fifty-
three % of patients presented with at least one severe comorbidity (dia-
betes mellitus, hypertension, atrial fibrillation, coronary heart disease,
peptic ulcer, renal and hepatic dysfunction). The median number of pre-
vious lines of therapy was 3 (1-4). Ninety-nine patients had undergone
autologous stem cell transplantation. The initial dose of lenalidomide
was 25 mg/day in 170 patients, 15 mg/day in 56 patients, 10 mg/day in
54 patients and finally 5 mg/day inl0 patients. In 14 cases
lenalidomide/dexamethasone was associated to other drugs. Results
Two hundred forty-six patients were evaluable for response. Median
number of administered cycles was 7 (range 1-37). Overall Response
Rate was 68%; namely, according to IMWG uniform response criteria,
27 patients (16%) achieved a CR (negative immunofixation), 60 patients
(36%) a VGPR (reduction of M-protein >90%), 81 patients (48%) a PR
(reduction of M-protein >50%). Median time to best response was 4
months (1-11). Median duration of response to treatment received was
12,5 months (1-40). Median time to progression was 7 months (1-40).
Grade 3/4 haematological toxicities occurred in 29 patients (17 %), non-
haematological toxicities in 59 patients (35%), causing interruptions of
the treatment or reduction of daily dose. Fifteen patients (9 %) interrupt-
ed prematurely the treatment for progression disease after a haemato-
logical response (2 CR, 5 VGPR, 8 PR), 10 patients (6%) for haematolog-
ical response (6 CR, 3 VGPR, 1 PR). Quality of response correlated with
the number of previous treatments. Conclusions. Our study confirms
that lenalidomide/dexamethasone is an effective combination in induc-
ing significant responses in refractory/relapsed MM.

P024

CONTINUOUS ALTERNATE-DAY LOW DOSE LENALIDOMIDE IN COMBINATION WITH LOW
DOSE PREDNISONE AS FRONTLINE TREATMENT FOR OCTOGENARIAN NEWLY DIAG-
NOSED MULTIPLE MYELOMA PATIENTS

Pezzullo L, Fontana R, Serio B, Ferrara I, Sessa M, Villani G, Rocco M,
Rosamilio R, De Luca C, Selleri C

Hematology and Transplant Center, Department of Medicine and Surgery, Uni-
versity of Salerno, Salerno, Italy

About 30% of patients with newly diagnosed multiple myeloma
(NDMM) are older than 75 years. Immunomodulatory drugs (IMIDs)
have improved response rates and outcomes of NDMM, except for
patients older than 75 years more vulnerable to side effects of IMIDs
because of their frailty and comorbidities. We evaluated efficacy, toxi-
city and health-related quality of life (HRQOL) associated with contin-
uous alternate-day low dose lenalidomide (LD-R, 10 mg on alternate
days) and low dose prednisone (15 mg/day) (LD-RP) in 7 octogenarian
NDMM patients (5 males and 2 females) with a median age of 82 years
(range 80-87). All octogenarian patients had IgG MM, except 1 oligose-
cretory lambda chain MM,; all were in Durie-Salmon stage III, except 1
in stage II, and had poor WHO performance status (median: 2, range 1-
3). Patients were evaluated at baseline and every 6 months for HRQOL
according to MM-specific questionnaire QLQ-MY20 of European Organ-
isation for Research and Treatment of Cancer (EORTC). All patients
received aspirin thromboprophylaxis, 57 % of them requiring from diag-
nosis erythropoietin and zoledronic acid treatment. In these 7 octogenar-
ian NDMM patients completing at least three months of therapy, the
overall response rate (ORR) was 86%, including 1 complete remission
(CR), 2 very good partial remission (VgPR) and 3 PR. After a median fol-
low-up of 12 months (range 3-24), the quality of response improved
with continuous LD-RP treatment with a cumulative median reduction
in monoclonal protein levels of 85% (range 20-100%); none of the
patients required discontinuation of treatment secondary to specific
hematologic and/or extra-hematologic toxicity. In addition, QLQ MY-20
questionnaires revealed that 70% of patients treated with continuous
LD-RP reported improvements of QOL scores. Two out of 7 octogenar-
ian patients died (1 for progression after 12 months and 1 for sepsis no
treatment-related), and 2-year overall survival and progression-free sur-
vival estimates were 41% and 75%, respectively. Noteworthy, all
patients treated with continuous alternate-day LD-RP showed progres-
sive increase of circulating CD56+, CD3- natural killer cells regardless of
treatment response. Our data provide evidence that continuous alter-
nate-day low dose lenalidomide is a manageable and effective frontline
treatment for octogenarian NDMM patients. These preliminary results
require further validation in prospective larger studies.

P025
ASSOCIATION BETWEEN ABNORMAL SERUM FLC RATIO AND IMMUNOPARESIS IN

PATIENTS WITH MGUS. A POSSIBLE PROGNOSTIC FACTOR OF EVOLUTION IN MULTIPLE
MYELOMA?

Pizzuti M,! Santagostino A,? Smaldore G, Chitarrelli I,* Matturro A,
Girardi A,® Penitente R,> Amendola A,! Attolico I,! Filardi N,! Cim-
miniello M,! Vertone D,! Coluzzi S,! Nuccorini R,! Pascale SP!

"U.O. Ematologia, Ospedale San Carlo - Potenza; *U.O. Onco-ematologia,
Osp S.Andrea, Vercelli; 3Servizio di Patologia Clinica, Ospedale San Carlo -
Potenza; “Ambulatorio di Ematologia, Ospedale di Lagonegro, Italy

Monoclonal gammopathy of undetermined significance (MGUY)
occurs in 3% of people older than 50 years and up to 10% in those old-
er than 70; it is associated with a 1%/y risk of progression to Multiple
Myeloma (MM). Free Lights Chains ratio, plasma cells immunopheno-
type and DNA aneuplody are now considered important parameters of
progression, in addition to the already known prognostic factors
(immunoparesis, type and amount of the monoclonal component (MC).
Recent data report immunoparesis and abnormal Kappa/Lambda (K/L)
ratio in 25% and 30% respectively of patients (pts) at diagnosis. Aim of
this study was to assess the incidence of these two parameters in a
cohort of 95 pts with MGUS, to verify if they are associated and if their
incidence is influenced by other parameters (time from diagnosis, type
of Immunoglobulin (Ig) and/or light chains). The patients evaluated were
44 males and 51 females with a median age of 67 years (45-91). Median
time from diagnosis to the time of observation was 3 years (0-21). The
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MC was IgA in 11 pts, IgG in 72, [gM in 12; 63 had a K and 32 a clonal
lambda light chain. K/L ratio was abnormal in 47 pts (49.4%) and nor-
mal in 48 (50.5%).Immunoparesis was present in 47 pts (49.4%):17 with
a normal (36.1%) and 30 with an abnormal K/L ratio (62.5%)(p-0.004).
In 14 pts two classes of Ig were involved. An association between the
two parameters occurred in 31.5% of the pts; it seems more frequent in
IgA MGUS (55.5%) than in IgG (80.1%) and IgM (25%); we did not
observe any differences between K MGUS (30.6%) and L MGUS
(34.3%). The association between an abnormal K/L ratio and immuno-
paresis was present in 21.4% of pts with time from diagnosis of less than
3 years and in 47.2% of pts with a longer time from diagnosis (p-0.04).
Our data show that immunoparesis is more frequent in pts with an
abnormal K/L ratio. The association seems to be more frequent in case
of IgA gammopathy; there are no differences between the two types of
light chain. Our data suggest that the longer is the time elapsed from
diagnosis, the higher are the frequency of an abnormal K/L ratio and the
incidence of immunoparesis, with a greater probability of association.
We need a larger number of pts with an adequate follow up to evaluate
if the association between immunoparesis and abnormal K/L ratio has
a prognostic value, although the higher frequency of association in the
subset of pts with a longer time from diagnosis seems to contradict this
hypothesis.
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PLASMA CELL IMMUNOPHENOTYPE AND CLINICAL OUTCOME IN PATIENTS WITH MULTI-
PLE MYELOMA (MM)

Improta S,! Gagliardi A,! Villa MR,! Esposito M,! Tommasino C,? Fos-
sati G,2 Mastrullo L!

"U.O.C. Ematologia; *U.O.C. Patologia Clinica, PO. San Gennaro ASL
Napoli 1 Centro, Napoli, Italy

Background. The survival of patients affected by MM is variable
depending upon the tumour mass at the diagnosis and by the intrinsic
biological characteristics of tumour cells. Flow cytometry and immuno-
logical methods have allowed the characterization of a series of surface
antigenic molecules expressed on either MM or normal cells. With this
technique several molecules differentially expressed on normal and MM
cells and correlated with the prognosis of MM patients have been iden-
tified. In details B- associated antigens, growth factor receptors, myeloid
antigens and adhesion molecules can be found on pathological plasma
cells. Some studies have demonstrated that in about 50% of MGUS
patients and 33% of MM patients the plasma cells express CD117 (c-kit),
while normal plasma cells are CD117 negative. Moreover, both the nor-
mal plasma cells and those of patients with MGUS are usually positive
for the CD43. Aim. We investigated the expression of CD117 and CD43
on bone marrow plasma cells of patients with MM, evaluating the cor-
relation with the clinical course of disease. Methods. In the last 5 years
we have analyzed, at diagnosis, the bone marrow blood of 71 patients
affected by MM. 49 out of 71 presented a IgG component and the
remaining 22 patients were IgA. On the basis of the staging criteria (ISS),
38/71 pts. were in stage Il and 33/71 in stage I1I; the clinical stage (remis-
sion, progression or stable disease) was defined with clinical re-evalua-
tion after chemotherapy and/or re-staging at 6 months from diagnosis.
Results. The immunophenotype of bone marrow plasma cells demon-
strated the expression of CD38 (very bright) and of CD138 while CD19
was absent; 49/71 were CD43+(dim) and 20/71 CD117+(dim). 15 out
of 20 CD117-positive patients showed a specific immunophenotypic
pattern (CD117+/CD43-). These patients were in stage Il and showed
a favorable clinical outcome, as demonstrated by a higher DES and OS
than the remaining patients, regardless of the treatment administered.
Conclusions. The possible prognostic role of CD117 and CD43 in MM
warrants further clinical investigation on a larger series of patients even
on the basis of new therapeutic strategies.
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TRANSFERRIN-IMMUNE COMPLEX DISEASE - AN UNDERDIAGNOSED CONDITION?
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The combination of marked hypersideremia, hypertransferrinemia
and monoclonal gammopathy of underdetermined significance should
alert clinicians to the possible presence of an antitransferrin immunoglo-
bin, this is an uncommon acquired disorder described as transferrin-
immune complex disease. We have previously described a case of trans-
ferrin-immune complex disease with 100% transferrin saturation and
liver iron overload, however the findings reported in the few cases
described are heterogenous and the presence of high transferrin satura-
tion and liver iron overload is not universal. Here, we report the identi-
fication of two additional patients with anti-transferrin monoclonal gam-
mopathy, hypersideremia and hypertransferrinemia but with incom-
plete transferrin saturation and no hepatic iron overload. The antibod-
ies from both the patients were purified by using transferrin as affinity
bait and characterized. One subject showed a high titer monoclonal
anti-transferrin IgM with a light chain, the first time that this has been
reported. The other patient developed the disease after pregnancy. Her
monoclonal antibodies were IgG with a light chain of an altered molec-
ular weight. Our results evidenced that transferrin might induce the
development of a monoclonal immune response of different classes and
specificity . Moreover, the identification, in a single hematologic center,
of three different subjects with antitransferrin monoclonal gammopathy
suggests that the disease might represent a still underdiagnosed condi-
tion. By clinical point of view these patients must be followed both as
MGUS that as hemochromatosis.

Table 1: Laboratory analyses for Patients 1, 2, and 3

Patient 1* Patient 2 Patient 3
Serum iron 700 pg/dL 400 pg/dL 385 pg/dL
Serum transferrin 570 mg/dL 500 mg/dL 600 mg/dL
Serum ferritin 800 pg/dL Normal Normal
Transferrin saturation 100% 61% Normal
Hepcidin** Low Mild Low 3.37 nmol/L
Hb gr/dl Normal Normal Normal
MCvV Normal Normal Normal
Liver iron overload*** Yes No No
Monoclonal 1gG 1gGk IgM
Immunoglobulin,
type& level g/dl 1.5 0.5 1.45

*See reference 3; **Normal levels: 1,45-5.39 nmol/L; *** by MRI
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CYTOGENETIC AND IMMUNOPHENOTYPIC PROFILE OF MONOCLONAL GAMMOPHATIES:
RELEVANCE OF CHROMOSOME 5 IN MGUS PROGRESSION T0 MULTIPLE MYELOMA

Caltagirone SA, Ruggeri M, Aschero S, Marzanati E, Gilestro M,
Astolfi M, Saraci E, Oddolo D, Muccio VE, Palumbo A, Gay F, Larocca
A, Omede P, Boccadoro M

Dipartimento universitario di Ematologia - Azienda Ospedaliera Citta della
Salute e della Scienza di Torino, Italy

Introduction Plasma cell (PC) disorders are characterized by the pres-
ence of recurrent genetic aberrations. We evaluated, by interphase Flu-
orescence In Situ Hybridization (FISH) and Flow Cytometry, chromoso-
mal abnormalities and PC immunophenotype in patients with Mono-
clonal Gammopathy of Undetermined Significance (MGUS), Multiple
Myeloma (MM) and Plasma Cell Leukemia (PCL). Methods. 277 patients
(41 with MGUS, 36 with PCL and 500 with newly diagnosed MM)
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entered the study. FISH was performed on bone marrow and peripher-
al blood purified PC. Slides were prepared for interphase FISH and DNA
probes were used to detect ploidy status, 13q14, 12p13, 1p36 and
17p13.1 deletions; t(4;14)(p16;G32), t(14;16)(q32;q23), t(11;14)(q13;q32);
1123 (MLL), 1qter and 5q gain. PC immunophenotype was assessed
using quadruple combinations of MoAbs for the detection of the follow-
ing antigens: CD38, CD138, CD56, CD45, CD40, CD19, CD20, CD52,
CD117, cytoplasmic kappa/lambda. Results Results are shown in Table
1. A significant higher frequency of 13q14, 17p13.1, 12p13, 1p36 dele-
tions and 121 gain was observed in PCL vs MM vs MGUS patients.
The presence of both 1p36 deletions and 1g21 gain was more recurrent
in PCL respect to MM and MGUS samples (24.1% vs 4.7% and 17.6%,
p<0.01). No significant differences were found among these three groups
regarding the IgH translocations. However comparing MGUS/MM with
PCL patients, a significantly higher incidence of t(14;16) was found in
PCL (16.7% vs 5.3%, p=0.04). PC immunophenotype showed a signifi-
cantly higher expression of CD56 (66.7% vs 69.3% vs 48.5%; p<0.04)
and CD19 (19.4% vs 10.7% vs 3%; p<0.001) in MGUS and MM com-
pared to PCL patients. A lower CD117 expression was also observed in
PCL group even if not statistically significant. In the MGUS group, 16
patients showed disease progression to MM. By comparing “evolving”
with “non-evolving” MGUS, we found that the evolving variant was
characterized by a higher frequency of 13q14 (62.5% vs 42.8%; p=ns),
12p18 (14.3% vs 0%; p=ns), 1p36 (35.7% vs 15.8%; p=ns) deletions,
1qter gain (64.3% vs 42.1%; p=0.04), t(11;14) (25% vs 15.8%; p=ns),
t(4;14) (16.7% vs 10.5%; p=ns), t(14;16) (16.7 % vs 0%; p=ns). 5q gain
was found with a significantly lower frequency in the evolving group
(18.2% vs 58.8%; p=0.03) suggesting its protective role in disease evo-
lution. Conclusions. Our results highlight the role of 5q gain as protec-
tive marker in disease progression from MGUS to MM.

Table 1.

MGUS MM PCL
Genetic Pattern Frequency (%) Frequency (%) Frequency (%) P value
13q14- 48.7 53.9 80.7 0.011
17p13.1- 9.7 16.4 38 0.013
12p13- 59 14.3 31 0.014
1p36- 235 17 40 0.005
1qter+ 50 43.8 70 0.026
5q+ 44.8 38 26.7 ns
11g23+ 52.9 495 39.3 ns
t(11;14) 18.7 16.2 10 ns
t(4;14) 12.5 19 24 ns
t(14;16) 6.2 5.2 16.7 ns
non-hyperdiploid 53.8 50.3 71.4 ns
Almost 1 IgH
translocation 344 335 38.9 ns
Immunophenotype
CD138 100 96 96.9 ns
CD45 35.1 24.3 35.3 ns
Ccb19 19.4 10.7 3 <0.001
CD56 66.7 69.3 48.5 0.044
Ccb40 100 99.7 88.9 ns
CcD20 14.7 13.3 9.4 ns
CD52 222 12.1 16.7 ns
Ccb117 35.7 20.6 11.5 ns
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MYELOMA

Caivano A,! La Rocca E! Favole A,% Carturan S, Bracco E,? Villani O,
Pietrantuono G,3 Mansueto G,3 Martorelli MC,3 Laurenzana I,! De
Luca L,! Morano A,! Simeon V,! Trino S,! Berardi S,* Basile A,* Vacca
A,* Musto P? Cilloni D?

"Laboratory of Preclinical and Translational Research, IRCCS-Centro di Rifer-
imento Oncologico Basilicata (CROB), Rionero in Vulture, Italy; *Department of
Clinical and Biological Sciences, University of Tutin, Orbassano, Iialy; 3Depart-
ment of Onco-Hematology, IRCCS-CROB, Italy; “Depattment of Biomedical
Sciences and Human Oncology, University of Bari Medical School, Bari, Ttaly;
>Scientific Direction, IRCCS-CROB, Rionero in Vulture, Italy

The past decade has witnessed a dramatic improvement in the ther-
apeutic options in multiple myeloma (MM). However, the disease
remains incurable, underscoring the need to identify new therapeutic
approaches. In this setting, monoclonal antibodies against MM specific
cell surface antigens represent a promising strategy, which is however
hampered by a lack of appropriate target structures on all pathogenic
MM cells. Increasing evidences implicate Ephrin receptor (Eph), a tyro-
sine kinase family, in human tumors. Basing on the role of EphA3 in
tumors, an engineered IgG1 antibody targeting the EphA3 (KB004) was
developed and it is now under phase I clinical trials in USA for the treat-
ment of hematological malignancies refractory to conventional treat-
ment and over-expressing EphA3. Thus, we investigated the EphA3 role
and its preferential membrane—bound, GPI-linked ligand EFNAS, in MM
patients in order to define EphAS3 as a potential molecular target for a
novel therapeutic approach with an anti EphA3 monoclonal antibody.
The EphAS3 expression was studied through a comparative proteomic
analysis of bone marrow (BM) endothelial cells (ECs) in patients with
MM (MMECs), MGUS, (MGECs), control subjects (ECs), and MM cells.
Our data showed that EphA3 mRNA levels progressively increases from
ECs to MGECs, reaching the highest values in MMECs. Subsequent
analysis by western blot and immunofluorescence confirmed EphA3
protein up-regulation among the different EC types. The MMECs in
which EphA3 was silenced revealed a protein level reduction of approx-
imately 80% when compared to the controls. We could not detect major
viability defects. Furthermore, it vitro angiogenesis inhibition was evident
when compared to the not silenced counterpart by matrigel assay. To
know whether EphA3 may impact not only MM angiogenesis but also
neoplastic plasma cells (PCs), three MM cell lines were studied for the
EphA3 expression. We found the PC lines gave constant over expression
of EphA3. Finally, the preliminary data regarding EFNA5 mRNA expres-
sion level showed it is expressed in either MMECs and MM plasma cell
lines. The evaluation of KB004 effect on MMECs in term of apoptosis
induction and in vitro tube formation inhibition, as well as the analysis
of EphA3 levels in primary MM PCs, are in progress. From this study we
expect to characterize the role of the EphA3in MM and to provide in vit-
ro experimental evidences supporting the possibility of using EphA3 as
a new MM molecular target.
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ENDOTHELIN B RECEPTOR (ETBR) EXPRESSION BY HUMAN MALIGNANT PLASMA

CELLS: PRELIMINARY EVIDENCE FOR A ROLE OF THE ENDOTHELIN AXIS IN MULTIPLE
MYELOMA
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The endothelin (ET) axis, which consists of three small peptides (ET-
1, ET-2, ET-8) and two ET receptors (ETAR and ETBR), plays an impor-
tant role both in normal and tumor conditions. In solid tumors, ET-1 has
been shown to act as an important paracrine or autocrine growth factor
for neoplastic cells, thus participating to tumor development and progres-
sion. The initial dependence of malignant plasma cells on signals from
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the bone marrow microenvironment together with our preliminary
analyses showing the selective expression of the ETBR transcript by
multiple myeloma (MM) cell lines, prompted us to test a possible role
of the endothelin axis in supporting MM cells. Aim of our study was
therefore: i) to confirm the expression of ETBR by malignant plasma cells
from MM cell lines and patients’ samples at both mRNA and protein lev-
el; ii) to analyze the expression of ETBR ligands by bone-marrow stro-
mal cells; iii) to establish the effects of ET-1 on MM cell lines prolifera-
tion and/or inhibition of apoptosis under starvation or exposure to cyto-
toxic agents; and iv) to evaluate the capability of ETBR antagonists to
reverse such effects. Our results demonstrated that MM cell lines (U-266,
OPM-2, LP-1) expressed ETBR transcripts (RT-PCR) and proteins (West-
ern blot and flow-cytometry). ETBR expression was also detected on pri-
mary malignant plasma cells in 50% of patients’ bone marrow samples
analyzed by flow-cytometry (Figure 1A) and immunohistochemistry.
Interestingly, bone marrow-derived mesenchymal stromal cells (MSC)
either undifferentiated or differentiated to adipocytes, chondrocytes and
osteocytes as well as bone marrow fibroblasts and endothelial cells,
revealed the expression of the ET transcripts at various levels. Moreover,
in vitro experiments revealed that the addition of ET-1 rescued MM cell
lines from starvation-induced apoptosis (Figure 1B). Taken together our
results indicate that in MM bone marrow stromal cells may promote the
survival of malignant plasma cells through the ET-1/ETBR axis. Ongo-
ing analysis will confirm the capability of ET-1 to rescue MM cells from
drug-induced apoptosis and the reversibility of such effects by ETBR
antagonists, thus indicating their possible therapeutic application. A
combined treatment in which the efficacy of established chemothera-
peutic agents would be enhanced by targeting specific components of
the ET axis could be a promising approach to be explored in clinical set-
tings.
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Figure 1. A) ETBR expression by primary malignant plasma cells.
Representative case of 15 ETBR-positive cases out of 30 analyzed;
B) ET-1 rescues MM cell lines from starvation. ET-1 (100 nM or 10
nM) was added to U-266, OPM-2 and LP-1 serum-deprived cells. Pro-
liferation was evaluated after 48h-incubation (MTT assay). Mean *
SEM of 4 experiments. **P<0,005 and *P<0,05
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Plasmacytic differentiation is regulated by several genes such as the
transcription factor X box binding protein 1 (XBP1), the interferon reg-
ulatory factor 4 (IRF4) and the transcriptional repressor B lymphocite-
induced maturation protein 1 (BLIMP1). High mRNA levels of these
genes have been detected in malignant plasma cells (PC) and are consid-
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ered negative prognostic factors in patients treated with standard
chemotherapy or thalidomide. Lenalidomide seems to overcome IRF4
negative prognosis while bortezomib seems to induced better respons-
es in patients with high levels of XBP1. In this study, we assessed the
prognostic role of these genes in a large cohort of multiple myeloma
(MM) patients treated with a bortezomib-based regimen. Gene expres-
sion was assessed in purified PC (CD138+ bone marrow fraction) of
well-characterized patients with newly diagnosed MM. 151 patients
enrolled in two multicenter clinical trials (the phase Il PAD-MEL100-LP-
L and the phase IIl VMP-VMPT) were included in the study. Quantita-
tive PCR to test gene expression of XBP1, IRF4 and BLIMP-1 was per-
formed with Abi Prism 7900 using a relative quantification approach and
GUSB as housekeeping gene. Data were analyzed using SPSS 21.0.0.
No association has been observed between XBP1 expression and
response to therapy: patients achieving a complete response (CR) had
median XBP1 expression of 8.14 (IQR 4.68 — 13.76), those obtaining a
very good partial response (VGPR) had a median value of 8.73 IQR 8.56
—12.72), those with partial response (PR) had a median of 8.26 (IQR 3.82
—9.93) and patients with stable disease (SD) had a median of 7.68 IQR
4.11-11.12). No differences in FISH risk profile were observed between
patients with high and low XBP1 expression. XBP1 and response to ther-
apy demonstrated to be two independent prognostic factors of progres-
sion-free survival (PFS) and overall survival (OS). The three-year PFS
was 59 % in patients with high XBP1 expression compared with 28%
in patients with low XBP1 value (p=0.001). The respective three-year OS
was 86% and 74% (p=0.067). High IRF4 expression was associated with
better PES (p=0.008) but similar OS (p=0.484). No PES (p=0.444) and OS
(p=0.529) differences have been observed according to BLIMP1 mRNA
expression. Our results suggest that high expression of XBP1 is a mark-
er of improved outcome in MM patients treated with bortezomib. Fur-
ther analyses are required to confirm these data on independent cohort
of patients.
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COMBINATION OF LENALIDOMIDE, LIPOSOMAL DOXORUBICIN AND LOW DOSE DEXAM-
ETHASONE (RDD) IS FEASIBLE AND EFFECTIVE IN PATIENTS WITH RELAPSED /REFRAC-
TORY MULTIPLE MYELOMA

Mele A, Carlino D, Sibilla S, Rossini B, Greco G, De Risi C, De
Francesco R, Fina M, Morciano M, Ostuni A, Pavone V

Department of Hematology,Bone Marrow Transplantation and Transfusion
Medicine, Hospital C G Panico, Tricase, Italy

We asses safety and efficacy of Lenalidomide, Liposomal Doxoru-
bicin and low dose dexamethasone (RDd) in relapsed/refractory
patients. From June2008, 38patients were enrolled. Lenalidomide (25
mg/die, day 1-21), Liposomal Doxorubicin (30 mg/mq,day1) and dex-
amethasone (20 mg/die,day 1,8,15,22 of 28days cycle) was adminis-
tered for 6 cycles. Patients in >PR received 3other RDd as consolidation.
Responder patients allowed 10 mg/die Lenalidomide(day 1-21,every 35
days)until progression or intolerance. The characteristics of patients
were summarized in Table 1. Seventeen (45 %)patients had been heav-
ly pre-treated: 50% and 74% with thalidomide or bortezomib. Nineteen
patients (50 %) had previously undergone autotransplant. The most fre-
quent grade 2-3 adverse events were anemia (21 %), thrombocytopenia
(21%), neutropenia (50%), peripheral neuropathy (13%), fever (21%)
with lenalidomide dose reduction or discontinuation in 8 (21%) and 21
(45%) patients. No grade4 toxicity was observed. Patients aged>65 years
showed a higher incidence of anemia (87 % vs 31%,p=0.001), thrombo-
cytopenia (82 % vs 37 %, p=0.05), neutropenia (100% vs 75%, p=0.013),
delaying administration of RDd more frequently (73% vs 31%, p=0.01).
After 6RDd, the overall response rate (ORR) was documented in 72 %of
evaluable patients (36): 1I9VGER (53%), 7PR (19%), 3SD (9%) and 7PD
(19%), Figure 1. Fifteen patients completed the planned treatment.The
ORR after consolidation was 93% (7 %CR, 79%VGPR, 7%PR) and 1
patient relapsed. During the maintenance treatment,63 % were in VGPR,
31% in CR,6% in PR. After 22 months (3-51) of median follow-up,the
median TTP was12 months with IC95%(10-21). Kaplan Meyer estimat-
ed 1.5y TTP was 52%. At univariate analysis,prior thalidomide therapy
(67 % vs 32%, p=0.003) and <RP post 6RDd (73% vs 36%, p=0.005)
were correlated to a lower TTE, Figure 2. Median OS is 4., 6 months with
IC95%(38-66). Ten of 12refractory patients aged <65y were chemosen-
sitive to RDd and were successfully transplanted. The+90daysORR
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were: 3CR (30%), 3VGER (30%), 2PR (20%), 1 (10%) NR, 1TRM. Five
(60%) patients are still in >RP. Our experience suggests that RDd is tol-
erable and effective for refractory/relapsed patients. We obtained 72%
of ORR, although really adverse prognostic factors of our series: 45% of
patients were heavly pretreated,50%relapsed after autotransplant and
11% were older 75 years. The ORR and quality of responses improve
after consolidation and during the maintenance,with a 1,5y TTP com-
parable with that reported in literature. RDd seems also an optimal
option for young refractory patients as bridge to treatment.

Table 1. Patient’s characteristics at enrolilment

Patient Characteristics N=38
Median age, ¥ (range) 69 (46-81)
> 75 years 4(11%)
Refractory Myeloma 12 (32%)
Resistant Myeloma 26 (68%)

Type of Myeloma, no. (%)

IgGL /1gGK B (21%) /13 (34%)
IgAL/ IgAK 4(11%) /8 (21%)
Lambda/ Non secer 4 (11%) /1 (2%)

Durie Salmon stage, no. (%)

HIA/ IHB/ 1A 29 (TT%) 2(5%) / T (19%)

1SS, no. (%)
I/m/m 13 (36%) / 15 (42%) / 8 (22%)
Median Time since initial diagnosis, months 31 (5-185)
Median number of prior chemotherapy, no.(range) 2(1-6)
eveles >=1 17 (45%)
Prior transplant, no. (%) 19(50%)
Prior thalidomid e-containing regimens, n (%) 19 (50%)
Prior Bor ib ining regi n (%) 28 (T4%)

ORR 72%

ORR 93%
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Figure 1. Response Rates during the different phases of treatment.
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Figure 2. TTP and prognostic factors.
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The large variability in clinical course and response to therapy
observed in patients with multiple myeloma (MM) makes it plausible to
hypothesize that genetic factors may be involved. Natural Killer (NK)
cells have a prominent role in the innate immune response that is strong-
ly implicated in tumor surveillance processes. The activity of NK cells is
finely modulated by the inhibitory and/or activating function of killer
immunoglobulin-like receptors (KIRs). The aim of the present study was
to evaluate the possible influence of KIR genes, KIR haplotypes or KIRs
and their respective HLA class I ligands on the onset of MM as well as
response to autologous hematopoietic stem cell transplantation
(AHSCT). One hundred and thirty MM patients were transplanted in
three Hematology Centers of Cagliari, Reggio Calabria and Catania. A
group of 121 healthy individuals from the Italian Voluntary Bone Mar-
row Donor Registry were used as controls. Ninety-four patients (71%)
achieved complete remission (CR) or a very good partial response
(VGPR) after AHSCT. The remaining 38 patients (29 %) achieved a par-
tial response (PR) and/or relapsed (R). KIR haplotype AA was signifi-
cantly reduced in MM patients compared to the healthy controls [15%
5 33%, HR = 0.4, 95% CI: 0.2 - 0.66; p = 0.001]. Homozygosity for KIR
haplotype A was also significantly associated with achievement of
CR/VGEPR after AHSCT [21.3% vs 0%, hazard risk (HR) = 0.05, 95% CI:
0.003 - 0.8; p = 0.0009]. These data suggest that KIR gene profiles may
possibly influence susceptibility to the occurrence of MM and point to
homozygosity for KIR haplotype A as a prognostic marker of CR/'VGPR
in MM patients after AHSCT. This parameter may serve as a useful tool
for the identification of patients at high risk of relapse who require care-
ful monitoring during AHSCT.
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WHOLE-BODY DIFFUSION-WEIGHTED MAGNETIC RESONANCE IS SUPERIOR TO SKELE-
TAL X-RAY AND MAGNETIC RESONANCE OF THE SPINE FOR THE ASSESSMENT OF BONE
DISEASE IN MULTIPLE MYELOMA

Spina E! Potepan P, Montefusco V,? Trecate G,* Mariani L,°
Montin E,° Laffranchi A,” Mainardi L,® Panizza P,” Corradini P10

"Ematologia Trapianto di Midollo Osseo, Fondazione IRCCS Istituto Nazionale
dei Tumori, Milano; *Radiologia 1, Fondazione IRCCS Istituto Nazionale dei
Tumori, Milano; 3Ematologia Trapianto di Midollo Osseo, Fondazione IRCCS
Istituto Nazionale dei Tumori, Milano; “Radiologia 1, Fondazione IRCCS Isti-
tuto Nazionale dei Tumori, Milano; >Statistica, Fondazione IRCCS Istituto
Nazionale dei Tumori, Milano; ®Dipartimento di Elettronica, Informazione e
Bioingegneria, Politecnico di Milano, Milano; 7Radiologia 1, Fondazione IRCCS
Istituto Nazionale dei Tumori, Milano; éDipartimento di Elettronica, Informazione
e Bioingegneria, Politecnico di Milano, Milano; ?Radiologia 1, Fondazione
IRCCS Istituto Nazionale dei Tumori, Milano; "°Ematologia Trapianto di Midol-
lo Osseo, Fondazione IRCCS Istituto Nazionale dei Tumori, Cattedra di Ema-
tologia, Universita degli Studi di Milano, Milano, Italy

Bone disease in multiple myeloma (MM) is routinely assessed by
skeletal X-ray (XR) and magnetic resonance of the spine (S-MRI). Diffu-
sion-weighted MRI (DW-MRI) is a functional MRI that detects the
changes of water diffusion through cells. This prospective, non-random-
ized, monocentric phase II study aimed at comparing whole-body DW-
MRI with XR and S-MRI for the assessment of MM bone lesions. Thir-
ty-six consecutive symptomatic patients at diagnosis or at relapse per-
formed XR, S-MRI, whole-body MRI, and whole-body DW-MRI before
treatment, after treatment, and 6 months after the end of the treatment.
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MRI exams were performed in a single session, and clinical, laboratory
and bone marrow evaluations were done at each time point. A sub-
study evaluated 12 asymptomatic patients at diagnosis, after 6 and 12
months. Radiology exams were independently read by 3 radiologists
experienced in MM, and the techniques were compared by the count of
segments with focal lesions (FL) (>=5 mm). Diffusion-weighted MRI
significantly detected more segments with FL than XR (p=0.01) and S-
MRI (p=0.02) through all timepoints. After treatment, the DW-MRI and
S-MRI detected a significant change of FL consistent with response
(p=0.04 for both techniques), whereas XR did not (0.55). Having >4 seg-
ments with FL by DW-MRI before treatment predicted a worse pro-
gression free survival (PFS, p=0.02) and relapse incidence (p<0.01). In
Cox multivariate analysis adjusted for ISS stage, DW-MRI before treat-
ment significantly predicted PFS (p<0.01). After treatment, a positive
DW-MRI exam predicted a 3-year 83% relapse risk, and was associat-
ed with a worse PFS (p=0.01) and relapse incidence (p=0.01). Diffusion-
weighted MRI was superior to whole-body MRI through all time points
(p<0.01). The substudy of asymptomatic patients showed that DW-
MRI is superior to XR (p<0.01) and similar to S-MRI (p=0.47). In con-
clusion, diffusion-weighted MRI is superior to XR and S-MRI in detect-
ing FL in MM and before treatments predicts PES and relapse. The find-
ings of DW-MRI after treatment correlate with response and are predic-
tive of PFS and relapse.
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THE THERAPEUTIC EFFECT OF LENALIDOMIDE TOWARDS MULTIPLE MYELOMA IS
ENHANCED AFTER ALLOGENEIC STEM CELL TRANSPLANTATION: A CASE-MATCHED
STUDY

Montefusco V,! Spina E! Zamagni E,? Bruno B,® Gay E* Patriarca E°
Saporiti G, Galli M,” Crippa C,® Farina L,” Cafro AM,0
Carella AM,!Corradini P12
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Hematology, University of Torino, A.O.U. S. Giovanni Battista, Torino, Italy;
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Italy; ""Hematology and Stem Cell Transplantation Unit, IRCCS Casa Sollie-
vo della Sofferenza Hospital, San Giovanni Rotondo, Italy; ">*Chair of Hema-
tology, University of Milan, Milano, Italy

Introduction. Lenalidomide (Len) is a highly effective drug against
multiple myeloma (MM). It acts through several mechanisms, such as a
direct cytotoxic effect, anti-angiogenesis, microenvironment modifica-
tions, and immunomodulation. The latter property is particularly inter-
esting in the setting of allogeneic stem cell transplantation (AlloSCT),
since Len may interact favourably with the graft-versus-myeloma
(GVM) effect. Methods. In order to verify if Len is more effective when
given after AlloSCT, we conducted a case-matched analysis comparing
Len after autologous SCT (AutoSCT) vs Len after AlloSCT. In this ret-
rospective study, the main matching criterion was represented by the
number of treatment lines received before Len. Results. We collected
data from 40 patients in each group. Baseline characteristics between
Auto and Allo patients (pts) were similar, except for age at diagnosis (55
years, range 39-70, in Auto pts; 47 years, range 29 - 62, in Allo pts). The
median number of previous lines of treatment was 3 (range 1-6 ) for
both groups. Thirty-one (77 %) Auto and 36 (90%) Allo pts received
bortezomib. Similarly, 35 (87 %) Auto and 21 (52%) Allo pts were pre-
viously treated with thalidomide. Before Len treatment, 14 (35%) Allo
pts had acute graft-versus-host disease, and 15 (37%) pts had chronic
GVHD. Median time between diagnosis and Len start was 65 months
(range 14-162) in Auto, and 72 months (range 19-246) in Allo pts. Medi-
an time from transplant to Len start was 50 months (range 7-159) in
Auto, and 21 months (range 6-134) in Allo pts. In all cases Len dosage
was 25 mg, and it was combined with dexamethasone. Best responses
for Auto and Allo patients were as follows: 5 vs 3 CR, 6 vs 8 VGPR, 12
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vs 13 PR, 9 vs 8 SD, 8 vs 8 PD. Time from Len start to the best response
was 4 months for both groups. With a median follow-up of 22 months,
the median progression-free survival was 9 months in Auto, and 13
months in Allo patients (p=0.03). Overall survival was 22 months in
Auto, and 51 months in Allo patients (p=0.04). No unexpected toxicities
were observed. In the Allo group 2 (5%) patients experienced GVHD
flare. Conclusions Late post-AlloSCT Len administration with dexam-
ethasone seems to be more active, both in terms of PFS and OS, than its
use in the AutoSCT setting, without an excess of toxicity. This finding
supports the hypothesis that Len positively interact with the donor
immune system enhancing the disease control.
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AUTOIMMUNE DISEASES IN COURSE OF IMIDS: SELECTIVE OCCURRENCE AFTER
LENALIDOMIDE

Montefusco V,! Mussetti A,! Spina E! Perrone G,! De Philippis C,!
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Ematologia- Trapianto di Midollo Osseo, Fondazione IRCCS Istituto Nazionale
dei Tumori, Milan, Italy; >?Chair of Hematology, University of Milan, Milano,
Italy

Introduction. Immunomodulatory drugs (IMiDs) are active drug for
the treatment of multiple myeloma (MM), and have important
immunomodulatory properties. This activity may contribute to autoim-
mune diseases (ADs) occurrence. Despite some case reports, a system-
atic evaluation on ADs after IMiDs is still lacking. Methods We did a ret-
rospective study to evaluate the occurrence of ADs among patients
affected by MM treated with immunomodulatory drugs (IMIDs).
Patients were grouped into three classes depending on the type of IMID
used. The first group was composed of patients treated only with
thalidomide (Thal) (n=104), the second group with lenalidomide (Len)
(n=79) and the patients in the third group were first treated with Thal
and then with Len (n= 44). Results. A previous AD before MM diagno-
sis was documented in 7/104 patients (6%) in the Thal group, 5/79
patients (6%) in the Len group. None of the patients in the Thal-Len
group had any prior ADs. The median line of therapy in which IMID
was used was 1 (range 1-4) in the Thal group, 1 (range 1-4) in the Len
group, while in the third group the median line of therapy for Thal was
1 (range 1-3), and 3 for Len (range 1-6). Median therapy duration of
IMIDs in the Thal group was 7 months (range 1-143), and 10 months
(range 1-89) in the Len group. In the third group Thal treatment had a
median duration of 7 months (range 1-36), and of 7 months (range 1-62)
for Len. No ADs cases have been observed in the Thal, nor in the Thal-
Len group. However, 7 (9%) patients in the Len group developed an
AD, in particular: one autoimmune anemia (AHA), one idiopatic throm-
bocytopenic purpura (ITP), one Evans syndrome (combination of AHA
and ITP), one optic neuritis, one polymorphous erythema, one Grave’s
disease, one polymiositis. All ADs were managed with Len discontinu-
ation and steroid treatment, except for Grave’s disease, which required
thyroidectomy, and the polymiositis, which was fatal. Odds ratio for
ADs of Len respect to Thal was 21. The timing of occurrence revealed
a double pattern, with a clustering in the first 3 months in 5 cases, and
the occurrence after the second year in the remaining patients. Conclu-
sions. ADs were exclusively observed in Len-treated patients. Interest-
ingly, ADs occurred mainly when patients receive Len in the first line of
treatment. No patient who received Len after the second line developed
ADs. ADs where preferentially seen in the first 3 months, or after 2
years of Len treatment.
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BORTEZOMIB, NON-PEGYLATED LIPOSOMAL DOXORUBICIN, DEXAMETHASONE (PAD
REGIMEN) AND AUTOLOGOUS STEM CELL TRANSPLANT IN NEWLY DIAGNOSED MULTI-
PLE MYELOMA: RESULTS OF A PILOT STUDY

Falcone AP, Rossi G, Sanpaolo G, Bodenizza C, Carella AM, Dell’Olio
M, Greco MM, La Sala A, Mantuano S, Melillo L, Merla E, Nobile M,
Scalzulli PR, Cascavilla N

Department of Hematology and Stem Cell Transplantation, IRCCS “ Casa Sol-
lievo della Sofferenza” Hospital - San Giovanni Rotondo, Italy;

In Multiple Myeloma (MM) patients (pts) the combination of Borte-
zomib, Doxorubicin and Dexamethason is based on the rationale of dual
apoptotic signaling leading to i# vitro synergy between Bortezomib and
Doxorubicin and additive activity of Dexamethason. A phase II pilot
study in newly diagnosed MM pts was planned as Bortezomib, Non-
pegylated Liposomal Doxorubicin and Dexamethason induction thera-
py followed by ASCT and maintenance with Bortezomib. Aims of our
study were safety and efficacy in terms of ORR, OS and PES. From Jan-
uary 2009 to March 2013, 32 pts (M/F: 17/15) with a median age of 63
years (range: 44—73) were enrolled; twelve pts (37,5%) were more than
65 yrs. At diagnosis 53% and 47 % of pts had Durie and Salmon staging
Il and III, respectively. ISS 1, 2 and 3 were 6%, 35% and 59 %, respec-
tively. Five pts had a renal impairment. Extensive bone disease and
extramedullary disease were documented in 19 and 4 pts, respectively.
Fifteen pts had IgG, 6 IgA, 8 light chain and 3 non secretory MM. Unfa-
vorable cytogenetic was recorded in 12 (37,5%) cases. Planned treat-
ment: Bortezomib 1,3 mg/mq iv or sc d 1,4,8,11; Dexamethasone oral-
ly at the dose of 40 (20 in pts more than 65 yrs) mg/d on days 1,4,8,11;
Non- Pegylated Liposomal Doxorubicin 30 mg/mq on d 1 of a 28-day
cycle up to 4 cycles. After PAD regimen pts underwent to high-dose
cyclophosphamide (4 g/m?) with G-CSF support, peripheral stem cell
harvest and ASCT (MEL 100 and 200 in pts over or above 65 years,
respectively). After ASCT, all pts received maintenance with Bortezomib
alone twice a month. Out of thirty-two enrolled patients, 28 concluded
the courses PAD and 27 of them underwent to ASCT. After 4 PAD 27
pts (96,4%) achieved more than a PR including 54% (15/28) of CR, 36%
of VGPR (10/28) and 7% of PR (2/28). After ASCT all pts achieved at least
VGPR including 85% (23/27) of CR. At a median follow-up of 24 months
(range 2-51), PFS and OS are 90,6% and 96,9 %, respectively. PAD regi-
men resulted well tolerated and WHO grade 1-3 AEs included neuropa-
thy (22 %), hematologic toxicities (44 %), infections (9 %), gastrointesti-
nal toxicities (18%). No case of cardiac toxicity was observed. In con-
clusion, sequential PAD, ASCT and Bortezomib as maintenance is an
attractive regimen to maximize the efficacy of ASCT. PAD in front-line
setting is a highly effective and well tolerated regimen.
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PROSPECTIVE STUDY WITH BORTEZOMIB, NON-PEGYLATED LIPOSOMAL DOXORUBICIN
AND DEXAMETHASON (PAD REGIMEN) IN RELAPSED /REFRACTORY MULTIPLE MYELOMA

Falcone AP, Rossi G, Sanpaolo G, Bodenizza C, Carella AM, Dell’Olio
M, Greco MM, La Sala A, Mantuano S, Melillo L, Merla E, Nobile M,
Scalzulli PR, Cascavilla N

Department of Hematology and Stem Cell Transplantation, IRCCS ” Casa Sol-
lievo della Sofferenza” Hospital - San Giovanni Rotondo, Italy

Relapsed/Refractory Multiple Myeloma (R/R MM) patients (pts) have
a poor outcome because of multi-drug resistance, low-performance sta-
tus and toxicity to previous chemotherapy. Bortezomib enhances
chemosensitivity to doxorubicin and overcomes drug-resistance. Indeed,
a prospective study was planned by adding bortezomib to non-pegylat-
ed liposomal doxorubicin and dexamethason (PAD regimen) with the
aims to improve outcome in terms of ORR, TTP and OS and minimize
therapy-related toxicity. From November 2005 to March 2012 51 pts
with R/R MM (relapsed n= 37, refractory n= 14) received PAD regimen:
MV/F ratio was 27/24; median age was 61 years (range 34-79); median
time from diagnosis was 32 months (range 4-121); three therapy lines
(range 1-5) were previously administered; three pts previously under-
went to autologous and allogeneic hemopoietic stem cell transplantation
(auto- and allo-HSCT) were 23 and 5, respectively. Planned treatment:
bortezomib 1,3 mg/mq iv days 1,4,8,11; non-pegylated liposomal dox-
orubicin 30 mg/mq on day 1 and dexamethason 40 mg days 1-4 of a 28-

day cycle up to 6 cycles. Forty-one pts (80,4%) received the planned
treatment whereas 10 pts did not complete it because of toxicity (1
patient) and resistant or progressive disease (9 pts). Median time to best
response was 3 months (range 2-6). The overall response rate was 75%
with 10 CR (20%), 16 vGPR (31%) and 12 PR (24%). Fifteen of the
responder pts underwent HSCT (auto-HSCT: 10; allo-HSCT: 5). The
previous administration of anthracyclines (35 patients) and bortezomib
(3 patients) did not seem influence the response. Median duration of
response was 29 months (range 6-64 months). After a median follow-up
of 66 months, 13 (25%) pts were alive and 7 (14%) of them, follow in
CR. The safety profile was manageable: Grade 3-4 hematologic adverse
events (AEs) was 28%; grade 3-4 non-hematologic AEs (sensory or motor
neuropathy, infections, fever, fatigue, diarrhea) was 36%. Despite heavy
previous treatments, including anthracycline-based, no significant car-
diac toxicity was observed. In conclusion, according to our study, PAD
regimen appears effective in both elderly and heavily pre-treated R/R
MM pts. In fact a significant improved clinical outcome in our cohort of
pts was observed.
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BENDAMUSTINE IS EFFECTIVE IN HEAVILY PRE-TREATED MULTIPLE MYELOMA
PATIENTS

Furlan A, Mosna F, Stefani PM, Danesin C, Zanetti E Gottardi M, Cal-
istri E, Della Bella S, Cavallin S, Volpato F, Soligo L, Gherlinzoni F

Unita Operativa di Ematologia, Ospedale “S. Maria di Ca’ Foncello”, Treviso,
Traly

Bendamustine has been proved to be effective in the treatment of
relapsed and refractory (R/R) multiple myeloma (MM), both as a single
agent and in combination. Aim. To retrospectively assess efficacy and
toxicity of Bendamustine in R/R MM patients treated in our centre.
Methods. A total of 25 MM patients were treated with Bendamustine
in combination with steroids (dexamethasone, prednisone) between
October 2011 and April 2013. 4 patients were excluded from response
assessment. Thus, we retrospectively analyzed data from 21 subjects.
The dose range of Bendamustine was 60 to 120 mg/m? on days 1 and 2
of a 21/28-day treatment cycle. The median number of cycles adminis-
tered was 2 (range 1-10). All patients (median age 67; M/F 9/12) had
received prior therapy with a median of 2.5 previous treatments (range
1-5). 9/21 (43%) had previously undergone single or tandem ASCT. All
patients had been previously treated with novel agents and 11 of them
(52%) had received both bortezomib and lenalidomide. 12 on a total of
17 patients (71%) assessed for standard karyotype and FISH, either at
diagnosis or at relapse, were found to had high-risk cytogenetics. 8/21
(38%) had baseline renal insufficiency. Results. High quality responses
were observed in 2 of 21 patients (1 CR, 1 VGPR) and partial and mini-
mal responses in 5 and 4/21 respectively, for an overall response rate
(ORR) of 52%. Although ORRs were comparable in patients with or
without prior ASCT (66% vs 41%), the rate of high quality responses
was superior in non-ASCT patients (0% vs 16%). The median time to
progression from treatment initiation was 5 months for the overall pop-
ulation (median follow-up 6.5 months), with no significant difference
between patients with or without prior ASCT. 4/12 (33 %) patients with
high-risk cytogenetics responded (1 VGPR, 1 PR 2 MR). None of the 2
patients carrying del(17p) was responsive. Complete and partial rever-
sals of renal failure were observed respectively in 1 and 2 of 5 respond-
ing patients with baseline high creatinine levels. Compared to patients
without prior ASCT, subjects previously treated with ASCT had a sig-
nificant risk of grade 3-4 granulocytopenia (44 % vs 25%) and thrombo-
cytopenia (55% vs 8%) and serious infectious complications (44% vs
25%). Conclusions. Bendamustine is effective in heavily pre-treated MM
patients, including patients with high-risk cytogenetics and renal failure.
Toxicity profile is more favorable in patients without prior ASCT.
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MANAGEMENT OF MULTIPLE MYELOMA WITH BENDAMUSTINE: A FURTHER OPTION FOR
RELAPSED AND REFRACTORY PATIENTS

Cerchione C, Madonna E, Marano L, Pugliese N, Seneca E, Avilia S,
Cerciello G, Pane E Catalano L

Universita degli Studi di Napoli “Federico II” - Dipartimento di Ematologia,
Napoli, Italy

Bendamustine has been proved to be effective either in
relapsed/refractory and in new diagnosed Multiple Myeloma(MM) as
single agent or combined with steroid and has also additive/synergistic
activity with bortezomib. Here we evaluate retrospectively the effica-
cy and safety of bendamustine in patients with relapsed/refractory MM
and focus on individual factors associated with outcome. 16 patients (9
M,7 F) with advanced MM, received a chemotherapy schedule contain-
ing Bendamustine. Median age at diagnosis was 62.6 y (range 39-82)
while age at start of treatment was 67 y (1.48-83); median number of pri-
or lines of treatment was 5.7(r.4-8). Cytogenetic characteristics were
avaiable in 6 patients: 2 of them had abnormalities (del13q and t
(11;14),respectively). The last treatment before bendamustine was a
bortezomib-based regimen in 30%, an IMIDs-based regimen in 53%, a
bortezomib/IMIDs-based regimen in 23%, while 15% of patients had
received other chemotherapies. All the patients were relapsed and refrac-
tory to the last therapy received. We considered only patients who had
completed at least two courses of Bendamustine. A total of 47 cycles was
administered (median 3, r.2-6). In 91% of patients bendamustine was
associated to bortezomib (66 %), or IMIDs (25 %) and only in 8% it was
coupled to dexametasone. In our schedule, Bendamustine was given, at
amedian dose of 142 mg/sqm (r.100-200) on day+1 and +8 every 28 d.
After a median follow-up of 3 months, median OS from diagnosis was
60.2 months, while OS from start of Bendamustine was 3.6 months (r.2-
6 months).2/16 patients died for other causes (one for cardiovascular
disease and the other one for gastric cancer). Grade 3 transfusion-
dependent anemia occurred in 42% while in 57 % grade 3 neutropenia
occurred. However, only 1 patients interrupted the schedule due to
hematologic toxicity. We observed no serious extra-hematologic toxic-
ity, only grade 1 gastrointestinal side effect, treated by common
antiemetic drugs. According to IMWG uniform response criteria, 11 out
of 16 evaluable patients achieved a partial response after a median time
of 3 months with an overall response rate of 68%. In particular, for 3
patients, Bendamustine was a bridge to second AutoBMT, after having
achieved a PR. In our hands, Bendamustine can be considered an effec-
tive option also for advanced patients, relapsed and refractory to almost
all available therapeutic resources, and moreover it could be considered
as a bridge to second AutoBMT.
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PROLONGED MOLECULAR REMISSIONS AFTER TANDEM AUTOLOGOUS-NONMYELOABLA-
TIVE ALLOGRAFTING IN NEWLY DIAGNOSED MYELOMA

Bruno B,! Ferrero S,! Drandi D,! Festuccia M,! Patriarca 8 Mordini N4
Cena S,! Monitillo L,! Giaccone L,! Ferrando E! Barbero D,! Rocci A,!
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"Department of Molecular Biotechnology and Health Science, Totino, Italy;
2Division of Hematology, A.O. San Giovanni Battista, Universita di Totino,
Italy; 3A.O.U. Haematological Clinic, University of Udine, Udine; “Hematol-
ogy, A.O. S. Croce Carle, Cuneo; *Division of Nuclear Medicine, Statistical
Consultant, University of Torino, Totino, Italy

Allografting induces persistent molecular remissions (MR) in multiple
myeloma (MM). We here present the results of minimal residual disease
(MRD) analyses by nested qualitative PCR (Nested-PCR) and real time
quantitative (RQ)-PCR in 26 patients (pts) with stage II-IIl MM treated
with a tandem auto-allo approach. Transplants consisted of an auto-
graft followed by non-myeloablative 200 cGy TBI and an allograft. BM
samples were collected at diagnosis, after the autograft, at month 1, 3,
6 after the allograft and then every 6 months. Nested-PCR and RQ-PCR
analyses were carried out using patient-specific primers as previously
described (Voena, Leuk 1997; Ladetto, BBMT 2000). For outcome analy-
sis pts were grouped according to reported criteria (Ladetto, ASH 2011):
FullMR and StandardMR indicated MRD negativity on two consecu-
tive samples by nested-PCR or by RQ-PCR respectively. Nineteen/26 pts
had a molecular marker. At a median follow-up of 10,5 years (5,2-13,9)
from diagnosis and 9,9 years (4,2-12,9) from the allograft, overall survival
(OS) was 61% and median progression-free survival was 5,2 years.
Transplant-related mortality occurred in 3/19 pts (16%), while 5/19 pts
(26%) died of disease progression. Overall, cumulative incidence of non-
relapse mortality (NRM) was 16%. MRD analysis showed that after the
autograft 3/19 pts (16%) were negative by nested-PCR. After the allo-
graft, the rate of PCR negativity remained low at month 1 (3/19, 16%)
and 3 (5/19, 26%). However, PCR negativity went up to 44% (8/18) at
6 months and 47% (7/15) at one year post-transplant. Overall, 8 pts
achieved FullMR at a median time from allograft of 6 months (1-12) and
for a median duration of 33 months (6-102). Overall, 8 relapses occurred,
6 among 11 pts who never achieved FullMR and 2 in 8 pts who reached
FullMR. Of these one has incomplete follow up and in the other one clin-
ical relapse was heralded by a molecular relapse. Pts in FullMR had low-
er relapse incidence (27 % vs 55% p=0,189) and better median OS (not
reached vs p=0,027)) than pts who did not achieve FullMR. StandardMR
occurred in 12/19 pts (63 %) during the first 24 months post-transplant,
at a median time of 2 months (1-18) and for a median duration of 27
months (3-102). Pts in Standard MR showed lower relapse incidence (RI)
(27 % vs 71% p=0,016) and better median OS (not reached vs p=0,05) as
compared to pts with positive PCR.
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SIRT REGULATES THE MOLECULAR INTERACTION BETWEEN C-MYC AND HIF-1 IN MULTI-
PLE MYELOMA

Borsi E, Perrone G, Terragna C, Martello M, Zamagni E, Tacchetti P,
Brioli A, Pantani L, Zannetti B, Cavo M

Department of Expetimental Diagnostic and Specialty Medicine — DIMES, “L.
& A. Seragnoli”, Bologna University School of Medicine, S. Orsola’s Universi-
ty Hospital, Italy

Multiple Myeloma (MM) is an incurable hematologic malignancy
characterized by the accumulation of malignant plasma cells. Dysregu-
lation of MYC by rearrangement or translocation are common somatic
events described either in early or late stage of the disease, and transcrip-
tional profiling of MYC pathway activation is observed in more than
60% of MM cell lines. Hypoxia Inducible Factor-1 (HIF-1 ) overexpres-
sion has been described in several MM cell lines and in about 30% of
MM patients samples. In solid tumours, deregulation of c-MYC has
been associated with HIF-1 upregulation. Here we explored the interac-
tion between c-MYC and HIF-1 in a panel of MM cell lines. We had pre-
viously shown that treatment with EZN-2968, an antisense oligonu-
cleotide against HIF-1, resulted in a significantly reduction of HIF-1 pro-
tein level after 48h of incubation. To confirm these results, MMI1S cells



44 ° Congress of the Italian Society of Hematology, Verona, Italy, October 20-23, 2013

were treated with EZN-2968 for 48h, lysed, co-precipitated with p300,
and incubated with anti-HIF- 1 antibody. We showed that HIF-1 was no
longer associated with p300 in EZN-treated compared to untreated sam-
ples. We next observed that treatment with EZN-2968 induced a progres-
sive accumulation of cells in S-phase with concomitant reduction of
G2/M phase. We further verified the effect of HIF-1 inhibition on c-
MYC protein level, and we showed that c-MYC protein expression was
reduced in a time dependent manner and was almost undetectable after
72h of incubation. Recently, it has been shown that SIRT1, a transcrip-
tion factor involved in a development, cellular stress responses, and
metabolism, can modulate HIF-1 and c-MYC activity. By Immunoblot-
ting assay, we observed that SIRT1 physically interacts with c-MYC and
this interaction is up-regulated in the presence of EZN- 2968. These
results were also confirmed at the transcriptional level, by Chromatin
Immunoprecipitation (ChIP) assays using an anti-SIRT1 antibody. After
24h of treatment with EZN-2968, we found a significant increase of
MYC promoter amplification signals in treated compared to untreated
samples, suggesting that SIRT1 recruitment at MYC promoter is depend-
ent on HIF inhibition. We showed that in MM cell lines the expression
of HIF-1 and c-MYC are linked and mediated by SIRT1 deacetylase pro-
tein. The data suggests a new regulatory mechanism for controlling c-
MYC and HIF-1 in MM cells.
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PROLONGED PROGRESSION-FREE SURVIVAL WITH AUTOLOGOUS TRANSPLANTATION
COMPARED WITH CYCLOPHOSPHAMIDE-LENALIDOMIDE-DEXAMETHASONE IN NEWLY
DIAGNOSED MYELOMA: A PHASE 3 TRIAL
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Novel agents improve the outcome of Multiple Myeloma (MM)
patients, questioning the role of autologous stem cell transplantation
(ASCT). This trial compared the efficacy and safety of Cyclophos-
phamide- lenalidomide-dexamethasone (CRD) versus Melphalan 200
mg/mq (MEL200) followed by ASCT in newly diagnosed young MM
patients. 389 patients (<65 years) with newly diagnosed MM were
enrolled. All patients received Rd induction (four 28-day cycles of
lenalidomide 25 mg day 1-21 and low-dose dexamethasone 40 mg day
1,8,15,22). After induction all patients received stem cell mobilization
and then were randomized to receive consolidation with CRD [six 28-
day cycles of Cyclophosphamide (300 mg/mq day 1,8,15), dexametha-
sone (40 mg days 1,8,15,22) and lenalidomide (25 mg days 1-21)] or
MEL200-ASCT [tandem melphalan 200 mg/m? with stem-cell support].
Primary study endpoint was progression-free survival (PES). After induc-
tion 78% of patients achieved at least partial response, including 18%
very good partial response (VGPR). After consolidation VGPR rate was
47% (including 16% CR) in the CRD arm vs 51% (including 17 % CR)
in the MEL200 arm. After a median follow-up of 28 months, the 2-year
PES was 60% for CRD arm and 72% for MEL200 arm (HR 0.68, P=.02)
and OS was 92% and 88% respectively (HR 1.1, P=.28). Rate of grade
3-4 hematologic (86% vs 26%, P<0.001) and non hematologic (35% vs
18%, P=0.003) adverse events (AEs) were higher in the MEL200 arm
compared with the CRD arm. The main non-hematologic AEs were
infections (18% vs 5% respectively in the MEL200 and CRD arms,
P=0.001) and gastrointestinal AEs (19% vs 4%, respectively in the
MEL200 and CRD arms, P<0.001). MEL200 significantly improved PFS
as compared to CRD. As expected AEs were higher with ASCT, but
manageable with standard supportive care. Longer follow- up is needed
to assess OS.
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A PHASE 1/11, MULTI-CENTER, OPEN LABEL STUDY OF POMALIDOMIDE, CYCLOPHOS-
PHAMIDE AND PREDNISONE (PCP) IN PATIENTS WITH MULTIPLE MYELOMA RELAPSED
AND/OR REFRACTORY TO LENALIDOMIDE

Mina R,! Larocca A,! Montefusco V,? Gay E! De Paoli L,? Crippa C,?
Cavallo E! Galli M,2 Marcatti M,2 Moscetti A, Giuliani N2
Guglielmelli T,? Rota-Scalabrini D,? Caltagirone S,! Santagostino A,?
Baldi 1,3 Spriano M,? Boccadoro M,! Corradini P? Palumbo Al

"Myeloma Unit, Division of Hematology, University of Torino, Totino, Italy;
ltalian Multiple Myeloma Network, GIMEMA, Italy; 3Unit of Cancer Epi-
demiology, Univerisity of Torino and CPO Piemonte, Totino, Italy

Despite the progress made with the introduction of autologous stem-
cell transplantation and the availability of novel agents, all multiple
myeloma (MM) patients eventually relapse and become refractory to
current therapies. Patients who are no longer responding to the available
novel agents have a median event-free survival of 5 months and overall
survival (OS) of 9 months. In this setting pomalidomide, in monothera-
py or combined with low-dose dexamethasone, has shown significant
activity. We designed a phase I/I study to assess the safety and the effi-
cacy of the combination pomalidomide- cyclophosphamide-prednisone
(PCP) in MM patients refractory or relapsed after lenalidomide therapy.
In the phase I of the study, 24 patients were consecutively enrolled and
4 dose levels of pomalidomide (1, 1.5, 2, 2.5 mg/day on days 1-28) were
tested in combination with cyclophosphamide (50 mg every other day)
and prednisone (50 mg every other day, on days 1-28 of each 28-day
cycle) for six 28-day cycles, followed by maintenance therapy with
pomalidomide and prednisone. In the phase II of the study further 45
patients were enrolled and treated at the MTD of pomalidomide. In the
phase II of the study, 55 patients received the MTD of pomalidomide (2.5
mg), and were evaluable after completing at least 1 cycle of PCP. The
median age was 69 years (range 41-84). The median number of prior reg-
imens was 3 (range 1-3). Patients were previously exposed to lenalido-
mide (100%), bortezomib (84%) and thalidomide (20%); 37 patients
were refractory and 18 patients were relapsed after lenalidomide thera-
py, 22 patients were refractory to both lenalidomide and bortezomib.
After a median of 6 PCP cycles (range 1-6), complete response rate was
5%,at least very good partial response rate was 24 % and at least partial
response (PR) rate 51%. At least PR was observed in 61% and 46% of
relapsed and refractory patients, respectively. After a median follow-up
of 14.8 months, 1-year progression-free survival was 48% (median 10.4
months) and 1-year OS was 69% (median not reached). Grade 3-4
adverse events were primarily neutropenia (42%),thrombocytopenia
(11%), infections (9%), rash (7 %) and neurologic (7 %). Treatment dis-
continuation due to toxicity occurred in 5 patients (9%). The combina-
tion PCP induced high response rates and prolonged PES in patients pre-
viously exposed to lenalidomide and bortezomib, with a manageable
toxicity profile.
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IMMUNOPHENOTYPIC RESPONSE AFTER ALLOGRAFTING IN MULTIPLE MYELOMA

Giaccone L, Brunello L, Passera R, Festuccia M, Gilestro M, Maffini E,
Ferrando E, Boccadoro M, Omede P, Bruno B

Divisions of Hematology at Citta della Salute e della Scienza, Universita di Tori-
no, Totino, Italy

In myeloma, data on immunophenotypic remission (IR) after an allo-
graft are lacking. Our study compared the impact of IR to that of com-
plete clinical remission (CR) in 66 consecutive patients, median age 54
years (35-60), transplanted between 2000 and 2011, and with at least a
follow-up of 3 months. Disease response was evaluated by serum/urine
electrophoresis and bone marrow aspirate at scheduled time-points.
Skeletal survey or MRI were performed yearly or as clinically indicated
(overt relapse or complaints of bone pain). IR was defined as absence of
monoclonal marrow plasma-cells detected by 4 or 6-colour staining flow
cytometry using CD38, CD138, CD56, CD19, CD45, cyKappa, cyLamb-
da. CCR was defined according to standard criteria. Conditioning regi-
men was non-myeloablative in 55 patients, reduced-intensity in 10 and
myeloablative in 1. Donors were HLA identical siblings in 58 patients
and unrelated in 8. Thirty- five/66 (53%) received an allograft up-front.
In patients surviving at least 3 months, treatment related mortality was
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10.6% at 3 years. After a median follow-up of 69 months (19-147), inci-
dence of acute and chronic graft-versus-host disease was 45% and 49%,
with no significant difference between responsive and refractory
patients. At follow-up, 24/66 (36%) patients achieved CR and IR
(CR/IR), 22/66 (33%) achieved IR but not CR because of persistence of
the M-component (noCR/IR), and 20/66 (31 %) did not achieve either CR
or IR (noCR/nolR). Median overall (OS) and event-free survivals (EES)
were not reached and 59 months in the CR/IR group, 77 and 15 months
in the noCR/IR, and 30 and 5 months in the noCR/nolR respectively
(p<0.001 for both OS and EFS). Belonging to the CR/IR group was the
only statistically significant predictor for prolonged OS and EES
(p<0.001). Of note, cumulative incidence of extramedullary disease at
first relapse post-trasnsplant was 4.4% in the CR/IR, 31.8% in the
noCR/IR and 15.0% in the noCR/nolR groups respectively (p<0.001). In
conclusion, the achievement of IR showed a significant impact on clin-
ical outcomes including patients who did not clear the M-component.
Discrepancies between IR and CR, and a higher incidence of
extramedullary relapse in the noCR/IR group suggest that myeloma cells
may escape immune control outside the bone marrow. In this group,
positron emission tomography may be indicated to detect early relapse.
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THE BERLIN-FRANKFURT-MUNSTER PROTOCOL FOR THE UPFRONT TREATMENT OF
BURKITT'S LYMPHOMA: THE BOLOGNA EXPERIENCE

Stefani G, Broccoli A, Pellegrini C, Stefoni V, Gandolfi L, Quirini F,
Casadei B, Derenzini E, Tschon M, Papadopulos E Narducci R, Maglie
R, Argnani L, Zinzani PL

Institute of Hematology “L. e A. Seragnoli”, University of Bologna, Italy

Burkitt’s lymphoma (BL) is a highly aggressive B-cell lymphoma;
because of its fast growing rate it often represents a clinical emergency.
Intensive treatment approaches are required for adult BL, although a
univocal standard of care still does not exist. From 2003 to 2011, 18 HIV-
negative patients affected by BL received an intensive treatment accord-
ing to the Berlin-Frankfurt-Miinster (BFM) protocol at our institution.
Treatment plan consisted of initial cytoreduction followed by 3 blocks,
A (ifosfamide, vincristine, methotrexate, etoposide, cytarabine), B (vin-
cristine, cyclophosphamide, methotrexate, doxorubicin), C (vindesine,
methotrexate, etoposide, cytarabine), each repeated twice, every 28
days, with rituximab at day 1 each block. All patients received central
nervous system (CNS) prophylaxis with intrathecal methotrexate.
Autologous stem cells harvest was done after 4 cycles, with reinfusion
(ASCT) at the end of the 6-blocks after BEAM (carmustine, etoposide,
cytarabine, melphalan) conditioning. Four patients were female, 14 were
male; median age at onset was 34 years. Twelve patients had stage III-
IV disease; bulky disease occurred in 9 patients and extranodal involve-
ment in 12, mainly at the gastrointestinal tract (44.4%). CNS involve-
ment was rare (5.5%). Five patients required a preliminary surgical
approach, mainly because of bowel occlusion. All but one patients
received rituximab during treatment; 14 patients completed all the 6
blocks. Stem cell harvest was performed in 15 patients (83.3%) who all
received a subsequent ASCT. Treatment withdrawal occurred due to
renal toxicity in 2 cases (patients now alive after alternative salvage treat-
ment) and early patient death in 1 case. Severe cytopenias, all transient
and easily manageable, were documented in those who received ASCT;
7 patients developed cytopenia-related oral mucositis. After ASCT, 13
patients (72.2%) achieved a complete response (CR), whereas 2 (11.1%)
presented with progressive disease, and then died. At a median follow
up of 8.5 years, all the patient in CR are alive and disease free; one devel-
oped myelodysplasia 1 year after ASCT. Overall survival of the entire
population is 79.3% at 7.2 years (83.3% for those who received ASCT)),
with disease-free survival of 100%. Intensive treatment according to
BFM protocol, with rituximab and ASCT, appears feasible, safe and
highly effective in adult patients with BL, as demonstrated by long-term
survival rates of patients in continuous CR.
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LINFOMI A CELLULE B PRIMITIVI DELLA CUTE: UN’ENTITA RARA CON MOLTE SFAC-
CETTATURE

Maglie R, Pellegrini C, Broccoli A, Gandolfi L, Casadei B, Stefoni V,
Derenzini E, Quirini F Tschon M, Papadopulos E, Narducci R, Stefani
G, Argnani L, Zinzani PL

Institute of Hematology “L. e A. Seragnoli”, University of Bologna, Italy

Primary cutaneous B-cell lymphomas (PCBCLs) are a distinct but het-
erogeneous group of primary cutaneous lymphomas that are generally
classified into three distinct subgroups: primary cutaneous follicle-cen-
ter lymphoma (PCFCL), primary cutaneous marginal zone lymphoma
(PCMZL), and primary cutaneous diffuse large B-cell lymphoma, leg-
type (PCDLBCL, LT). Aim of the present study was to review effective-
ness of the vary treatment strategy and patients’ survival after first line
approach. Study group included 46 patients with PCBCLs who were
treated and observed in our Institute during a 23-year period (1989 to
2012). Median age at diagnosis was 53.7 year (range 21.0-88.8 years).
82% are females and 68% are males. All of patients are in stage IE with-
out systemic symptoms. At the diagnosis 41.3% of patients had multi-
ple lesions and 58.7% one single lesion. PCFCL accounted for 63% of
occurrences (n=29), followed by PCDLBCL (n=10, 21.7 %) and PCMZL
(n=7, 15.2%). Patients were treated in first line according to guidelines
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for each histology: rituximab single agent was administered in 32% of
patients, radiotherapy in 30%, chemotherapy in 32% and the remain-
ing 6% underwent surgery. Overall response rate for the whole samples
was 95.6% (complete response rate ). At 12.3 years, the progression free
survival was 45.6% and the disease free survival 65.7%. According to
histology, at 15.2 years survival were as follows: PCFCL presented a PES
of 40%, a DFS 0f 79.5% and an OS of 100%; PCMZL reported a PES of
20.8%, a DFS of 26.7% and an OS of 75%; for PCDLBCL PFS was
67.5%, DFS 83.3% and OS 90%. Our data showed that disease histol-
ogy remains the most important prognostic factor for patients’ survival.
PCECL and PCMZL are indolent lymphomas that infrequently dissem-
inate to extracutaneous sites and are associated with an excellent long-
term survival but frequent relapse. PCDLBCL, an aggressive lymphoma,
has a better prognosis. Furthermore, one third of patients (except PCDL-
BCL) were treated with rituximab monotherapy with a good result and
without toxicity suggesting that is a valid alternative to classic treatment
(radiotherapy and surgery).
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HIGH DENSITY OF CD68+/CD163+ TUMOR-ASSOCIATED MACROPHAGES (M2-TAM) AT
DIAGNOSIS IS A POOR PROGNOSTIC FACTOR IN DIFFUSE LARGE B-CELL LYMPHOMA
(DLBCL)

Marchesi E! Cirillo M,? Bianchi A,? Gately M,! Olimpieri OM,!
Cerchiara E,! Micera A, Balzamino BO,? Bonini S,* Onetti Muda A2
Avvisati G!

"Hematology Department, Campus Bio-Medico University Hospital, Rome, Italy;
2Pathology Department, Campus Bio-Medico University Hospital, Rome, Italy;
3IRCCS G.B. Bietti Foundation, Rome, Italy; *Ophthalmology Department,
Campus Bio-Medico University Hospital, Rome, Italy

Tumor-Associated Macrophages (TAM) can both have an anti-tumoral
function and play a key role in tumor promotion, depending on the spe-
cific acquired immunophenotype (M1 and M2 respectively). Recent stud-
ies have shown that M2-TAM density is related to poor prognosis in
most hematologic malignancies, including Hodgkin lymphoma and
angioimmunoblastic T-cell lymphoma, while contrasting results were
obtained for Diffuse Large B-Cell Lymphoma (DLBCL). The aim of this
study was to identify and to quantify the infiltration of TAM in DLBCL
at diagnosis and to evaluate the presence of a significant correlation
between the prevalent subtype of macrophages and clinical and biolog-
ical features of disease. From January 2002 to December 2012, a total of
102 patients with a diagnosis of DLBCL were treated in our Institution.
Of these 102 patients, 61 were included in our study, whereas the
remaining 41 were excluded (because diagnosis was made in other Insti-
tutions or because residual unstained sections were not available). The
lymph-node histological sections of these 61 DLBCL patients were ana-
lyzed at diagnosis. Different subtypes of TAM were marked as a dou-
ble immunofluorescence, CD68+/HLA-DR+ (M1) and CD68+/CD163+
(M2) and identified with confocal microscopy. The cut-off used for def-
inition of high TAM density was established according to published
studies. Our results show that high M2-TAM density has a statistically
significant correlation with clinical unfavorable prognostic factors (age
=65 years: P=0,02; PS =2: P=0,034; high IPI score: P<0,001; albumin <3,5
gr/dl: P=0,001; advanced Ann-Arbor stage: P=0.017) and with biological
features of disease aggressiveness (high Ki-67: P=0,004; activated B-cells
immunophenotype: P=0,01). In addition, high M2-TAM density signif-
icantly correlates with poor response to treatment (P<0,001).
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ORAL CHEMOTHERAPY: AN INNOVATIVE CHOICE
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Despite improvement of lymphoma treatments, many patients still

relapse, the majority of these patients are elderly and reluctant or unable
to receive intravenous chemotherapy. Patients at 3°or 4° treatment line
received an oral chemotherapy in an outpatient setting expressely
designed to offer a well tolerating and easy to administer therapeutic
option.It’s known that treatment with all-oral protocols has been low-
ering the management costs, without a reduction of efficacy. This pro-
gram was planned by clinicians, psycho-oncologists and hospital phar-
macists, the latter providing detailed technical information about drugs
management. Molecules of widespread use and moderate cost have been
employed according to the following scheme: NIET: Idarubucin 30
mg/sqm(d1), Procarbazine 100mg/sqm (d1-4), Etoposide100mg/sqm (d1-
4), Dex 20 mg(d1-4) for high grade lymphoma, FC Fludarabine 25
mg/sqm, Cyclophosphamide 150 mg/sqm(d1-4),L Chlorambucil 10mg
(d1-10) for low grade lymphoma. A total of 71 patients were evaluated:
66 were able to start the treatment. Median age of the patients was 77,9y
(63 — 95), the majority were unfit 25 (38%) or frail 33 (50%). Only 8
(12%) heavily treated patients were fit ;36% had DLBCL/T lym-
phomas/HL and were treated with NIET; 11% were FL/WM/MCL and
received NIET or FC; 52% had CLL/SLL and were treated with FC or
Chlorambucil. Objective benefit from the therapy after 3 cycles was
evaluated for 56 patients: in 71% of the patients there was an objective
benefit, 16% acheived a stable disease, 13% had a progressive disease.
Haematologic toxicity was evaluated over 257 cycles: we detected neu-
tropenia G3(6%) and G4(6%), thrombocytopenia G3 (4%), G4 (4%),
anaemia G8 (2%) and G4 (3%). Non haematologic toxicity was infec-
tive G1-2 (3%), asthenia G1-2 (11%), nausea G1-2(7 %), neurological
G1-2 (2%). 18 patients (20%) needed G-CSF support, 16 patients (24%)
were supported with EPO. Psycho-oncological evaluation was made on
a subgroup of 20 patients before (T0) and after (T1) chemotherapy.
Results showed a reduction of depressed patients (45% at TO vs 30% at
T1) and patients judged positively the oral treatment (85 %) and the pres-
ence of the pharmacist (90%). The all-oral approach has demonstrated
to be an efficient alternative to traditional intravenous chemotherapy for
ederly and frail patients with no cure expectation. The therapy shows
some efficacy, improves the comfort from symptoms, is well tolerated
and has restrained costs.
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BENDAMUSTINE PLUS RITUXIMAB IN PATIENTS WITH RELAPSED OR REFRACTORY
WALDENSTROM’S MACROGLOBULINEMIA (WM)

Improta S, Villa MR, Gagliardi A, Lucania A, Della Cioppa B, Esposito
M, Mastrullo L

U.O.C. Ematologia PO. San Gennaro ASL NA1 CENTRO Napoli, Italy

Background. WM is an incurable disease, with an overall medial sur-
vival of only 5-6 years. Age, hemoglobin level, platelet count, (2)
microglobulin, and monoclonal IgM concentrations are characteristics
required for prognosis. First-line therapy of WM has been based on sin-
gle-agent or combination therapy with alkylator agents (e.g. chlorambu-
cil or cyclophasphamide), nucleoside analogues (cladribine or fludara-
bine), and the monoclonal antibody rituximab. Novel therapeutic agents
that have demonstrated efficacy in WM include thalidomide, lenalido-
mide, bortezomib, everolimus and bendamustine. Methods. We report
the treatment outcome for 16 (9 male, 7 female; median age: 70y, range:
67-78) relapsed/refractory Waldenstrém’s macroglobulinemia (WM)
patients. Treatment consisted of bendamustine (90 mg/m? I.V. on days
2, 8) and rituximab (375 mg/m(2) L.V. on day 1) for all patients. One rit-
uximab- intolerant patient received bendamustine alone. Each cycle was
4 weeks, and median number of treatment cycles was 4. Results. The
clinical stage (remission, progression or stable disease) was defined with
clinical re- evaluation after chemotherapy and re-staging 6 months after
end of therapy. At best response, median serum IgM declined from 3500
to 500 mg/dL, and hematocrit rose from 29.9% to 37.8%. Overall
response rate (CR + PR) was 81.2%. Overall therapy was well tolerat-
ed. Prolonged myelosuppression was more common in patients who
received prior nucleoside analogues. Conclusions. Bendamustine in com-
bination with Rituximab demonstrates an excellent effectiveness in pre-
viously treated WM patients, with an acceptable toxicity profile. These
agents, when compared to traditional chemotherapeutic agents, may
lead in the future to higher responses, longer remissions and better qual-
ity of life for patients with WM.
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THE LYMPHOCYTE TO MONOCYTE RATIO IMPROVES THE IPI-RISK DEFINITION OF DIF-
FUSE LARGE B-CELL LYMPHOMA WHEN RITUXIMAB IS ADDED TO CHEMOTHERAPY
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Background. The peripheral blood lymphocyte to monocyte ratio
(LMR) at diagnosis can be clinically relevant in patients with diffuse
large B-cell lymphoma (DLBCL). Patients and methods: We reviewed the
outcome of 1,057 DLBCL patients followed from 1984 to 2012 at four
centers. LMR was analyzed as a clinical biomarker by ROC analysis and
Harrell’s C-statistics. The relationship between IPI and the LMR was
analyzed by the Fisher exact test. Univariate and multivariate analysis
were performed by the log rank and Cox proportional-hazards models.
Results. Patients were characterized by a median age of 61 years, IP1>2
in 39% and they were treated with a rituximab-containing chemother-
apy in 66%. LMR proved strongly predictive for survival in patients
treated with rituximab-based programs, but not in those receiving
chemotherapy alone. Additionally, a LMR value <2.6 (as determined by
ROC analysis) was associated with a worst performance status, a high-
er LDH, an advanced clinical stage and a higher IPI score (p= 0.000). In
patients treated with rituximab containing programs, a LMR value < 2.6
was found in most of the primary refractory patients (75%) and proved
as the best cut off to predict both response and survival (p=0.018). Final-
ly, multivariate analysis and Harrell’s C-statistic confirmed the IPI-inde-
pendent role of LMR on survival (p= 0.0000). Conclusion. LMR is a sim-
ple and potent predictor of clinical response and survival in DLBCL treat-
ed with rituximab-containing chemotherapy. In this group LMR
improves the IPI risk definition.
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BENDAMUSTINE IN HAIRY CELL LEUCEMIA: A SINGLE CENTER EXPERIENCE
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tologia, Livorno, Ttaly

Hairy Cell Leukemia (HCL) is a low grade Non Hodgkin lymphoma
that presents with trilinear cytopenia and, usually, splenomegaly. Diag-
nosis is confirmed by the presence of villous lymphocytes CD103,
CD25, CD11c positive on bone marrow histopathology. Recent treat-
ment is based of purine analogs with which patients often reach an
hematological response. However relapse still occurs suggesting the
presence of residual disease. Recently it has been discovered the pres-
ence of B-RAF V600 mutation in virtually all patients with HCL, and
experience with B-RAF inhibitor had shown major responses. Ben-
damustine experience has grown in various hematologic neoplasms with
clinical and long lasting response, especially in low grade lymphomas.
The drugs acts primarily as an alkylating agent but it shares some char-
acteristic with purine analogs. We treated a total of 6 patients with Ben-
damustine (60-70 mg/ m? days 1,2 ) in association with rituximab (375
mg/m? day 3). Cycles were repeated every 28 days. Patients character-
istics are summarized in Table 1. All patients were considered for data
analysis. Treatment was well tolerated in all patients, with mild neu-
tropenia without severe infective complications. One patient had to
stop treatment due to gastrointestinal bleeding for congenital angiodys-
plasia with subsequent surgery, however bone marrow histology
showed hematological complete remission. Among the whole group
overall response rate (ORR) was 100 % with 5/6 complete response a
1/6 partial response (patient in 2nd relapse). Patients in response had
absence of marrow involvement and improvement of splenomegaly.
Unfortunately we didn’t have minimal residual disease evaluation in all
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patients. So far all the patients hold their response with a median fol-
low up of six months. In two patients a molecular complete response
was obtained. Bendamustine data in HCL as first line therapy are not yet
described in literature. Our experience showed a very good safety and
tolerance profile also in elderly patients with very satisfactory respons-
es in the whole group also with the observation of complete molecular
response. Newer drugs would be available in the future for HCL (B-RAF
inhibitors) but bendamustine deserve to be studied in these patients’
subset in the meanwhile. These early data should be confirmed with
longer follow up and more patients, with the monitoring of minimal
residual disease in order to understand the depth of possible response.

Table 1.
Paziente Eta’ Sesso Tp Status N Tossicita’ Risposta
predecenti pre tp di cicli
Paziente 1 46 M  Cladribrina-  Prima 4 Nessuna RC
rituximab  recidiva
Paziente 2 58 M - Diagnosi 4  Nessuna RC
Paziente 3 63 M  Cladribrina  Prima 4 Nessuna RC
Recidiva
Paziente 4 73 M IFN-a, Seconda 4 Nessuna RP
cladribina  recidiva
Paziente 5 67 M - Diagnosi 5 ematologica RC
Paziente 6 78 M - Diagnosi 6 ematologica  RC
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LENALIDOMIDE FOR RELAPSED OR REFRACTORY AGGRESSIVE B-CELL NON HODGKIN'S
LYMPHOMA

Paris L, Rusconi C, Caramella M, Zilioli VR, Greco A, Meli E,
Zucchetti E, Nichelatti M, Ribera S, Morra E

Division of Haematology, Department of Haematology-Oncology, Niguarda Ca’
Granda Hospital, Milan, Italy

Lenalidomide is an immunomodulatory agent with proven antitumor
activity in B-cell malignancies. We retrospectively analyzed efficacy and
toxicity of single-agent lenalidomide in the unfavourable setting of
relapsed-refractory aggressive B-cell non Hodgkin’s lymphomas (NHL).
Fifteen consecutive patients (pts) with relapsed or refractory aggressive
NHL received oral lenalidomide 25 mg once daily on days 1-21 every
28 days. A disease reassessment was planned every three cycles; in
responding pts lenalidomide was administered until progression. Medi-
an age was 62 years (range: 31-80), 10 pts (67 %) were male. Five pts
(33%) had de novo diffuse large B-cell lymphoma (DLBCL), 3 pts (20%)
had transformed lymphoma (TL) with previous follicular histology in
two cases and marginal zone histology in one pt, and 7 pts (47 %) had
mantle cell lymphoma (MCL). Median time from diagnosis to lenalido-
mide was 97 months (range: 19.1-194.3) and median number of prior
therapies was 3 (range 1-8); nine pts (60 %) failed a previous autologous
stem cell transplantation. Median number of administered cycles of
Lenalidomide was 2 (range: 1-12). Lenalidomide was discontinued dur-
ing the first cycle in 7 pts (47 %): reason for discontinuation was grade
=3 cutaneous rash in 2 pts and disease progression in 5 pts. The overall
response rate (ORR) for the entire population was 27 %. We registered
no response for DLBCL and TL pts, while 4 MCL pts achieved a partial
response. Median duration of response was 18.1 months (range: 0-44.8).
Therapy is on-going in 2 MCL pts. Grade =3 toxicity was mainly haema-
tological: 40% pts experienced thrombocytopenia, 33% neutropenia,
6% anemia. Grade =3 cutaneous rash was observed in two cases and
completely resolved after lenalidomide discontinuation. In conclusion,
lenalidomide had a manageable toxicity profile with severe cutaneous
reaction in a small proportion of pts. Lenalidomide proved to be effec-
tive as expected in relapsed or refractory MCL, with an ORR of 57 % and
a median duration of response of 18 months. We had no response in
DLBCL and TL pts. Median time between diagnosis and lenalidomide
treatment is significantly longer in our series than the median interval
reported in prior studies, despite a comparable median numbers of pre-
vious treatments. This difference can possibly explain the disappointing
result in DLCL and TL. These data suggest that Lenalidomide outcome
could be improved if the drug is employed in earlier phases of disease.
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MINIMAL RESIDUAL DISEASE (MRD) DETECTION BY NEXT-GENERATION SEQUENCING
AND REAL-TIME QUANTITATIVE PCR: A METHODICAL COMPARISON IN ALL, MCL AND
MM
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Real-Time-Quantitative(RQ) PCR based MRD detection using primers
derived from the immunoglobulin heavy chain variable region(IGH)is a
disease monitoring tool in ALL,MCL and MM. It is highly sensitive and
has been standardized in the context of European Scientific Foundation
for Laboratory Hemato-oncology (ESHLO).It has some limitations,
including marker identification failure and false negatives due to clonal
evolution.To verify if IGH-based next-generation sequencing (NGS)
might overcome RQ-PCR,we have performed comparison of the two
methods on diagnostic (DG) and post-treatment follow-up (FU) sam-
ples. 378  samples  were  collected from 55 @ pts
(15ALL,30MCL,10MM).IGH RQ-PCR was carried out as previously
described [Ladetto,BBMT 2000; Briiggemann,Blood 2006], according to
the ESHLO criteria [van der Velden, Leukemia2007]. NGS was per-
formed at the Sequenta facilities. Using universal primer sets, we ampli-
fied IGH-V-D-Jgene segments from DNA.Amplified products were
sequenced to obtain a high degree of coverage and analyzed using stan-
dardized algorithms for clonotype determination. Tumor-specific clono-
types were identified for each patient based on their high-frequency in
DG sample and then quantitated in FU samples. NGS analysis was per-
formed independently under blinded conditions. Comparability of
results by RQ-PCR and NGS was assessed by bivariate correlations
between methods. Discordances were classified as:a positive/negative
discordance was defined as major when the positive result was >1E-05
and minor when <1E-05; a quantitative discordance was defined as the
presence of two positive results with a quantitative discrepancy >1log.51
pts (93%) were evaluable with at least one tool, 43 (78%) with both
and 4 (7 %) with none. Disease-specific success rates are shown in Table
1. Sequences identified with both tools were identical in 41 cases and
unrelated in 2.Overall, 330 samples (87,3 %) were evaluated with at least
one tool and 265 (70%) with both. In terms of MRD output, concordance
was significant (p<0.001) and 214 (80,8%) samples had an optimal con-
cordance.Of these major discordances were 16(6%); minor discordances
were 24 (9,1%);quantitative discordances were 11(4,1%). In 2ALL clon-
al evolution hampered straightforward MRD assessment.In 1 case IGH
RQ-PCR  underestimated MRD while a second RQ-PCR
marker(TCRD)overlapped NGS. In a second case NGS did not detect the
tumor diagnostic clone due to loss of the complete IGHV at relapse
whereas the preceding IGHD] was preserved and detected by RQ-PCR.

Table 1. Rates of success of RQ-PCR and NGS among ALL, MCL
and MM by patient

Disease Patients Patients Patients Patients Patients Patients
evaluable evaluable evaluable evaluable not

PCR NGS with both with at evaluable
tools least one
tool
ALL 15 15 15 15 15 0
MCL 30 22 26 22 26 4
MM 10 8 8 6 10 0
TOT 55 45 49 43 51 4

Abbreviation. RQ-PCR: real-time quantitative polymerase chain reaction, NGS: Next Generation Sequencing, ALL: Acute

Lymphocytic Leukemia, MCL: Mantle Cell Lymphoma, MM: Multiple Myeloma
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HUMAN NPM-ALK POSITIVE CELL LINES GROWN AT HIGH AP26113 DOSES DEVELOP
DIFFERENT MECHANISMS OF RESISTANCE
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ALK is a tyrosine kinase receptor involved in a broad range of solid and
haematological tumors, such as 5% of cases of Non Small Cell Lung
cancer, 50% of cases of Inflammatory Myofibroblastic Tumor and in
rare cases of other widespread malignancies. It has been shown that 70-
80% of ALK+ Anaplastic Large Cell Lymphoma (ALCL), an aggressive
Non Hodgkin T-cell lymphoma, are caused by the aberrant oncogenic
fusion protein NPM-ALK. Crizotinib was the first clinically relevant ALK
inhibitor, now approved for the treatment of late stage and metastatic
cases of lung cancer and still in clinical trial for other ALK related diseases.
As expected from experience with other tyrosine kinase inhibitors, sev-
eral patients developed Crizotinib resistance, mainly due to the appear-
ance of new point mutations located in ALK kinase domain. Currently,
other ALK inhibitors are available and already in clinical trial, hopefully
representing the second line therapy able to overcome Crizotinib resist-
ance. In our work we focused our attention on the phase I/II dual
ALK/EGEFR inhibitor AP26113 (Ariad Pharm.). Two NPM-ALK+ human
cell lines, KARPAS-299 and SUP-M2, were grown in the presence of
increasing doses of AP26113; 8 cell lines able to grow at high AP26113
doses were selected. All cell lines show an AP26113 50% inhibitory con-
centration (IC50) value much higher than the one observed in parental
cells, respectively 130 — 998.4 nM versus 1 nM. KARPAS-299 cells resist-
ant to AP26113 show NPM-ALK overexpression as the main cause of
resistance, detected both at transcriptional and at protein level (increase
was quantified at 16-25.5 fold and 3.69-6.08 fold respectively), while
SUP-M2 cell lines living and proliferating in the presence of the drug
harbour several point mutations spanning the entire ALK kinase domain.
In particular, we identified the following aminoacid substitutions:
L1122V, F1174V, L1196M, L1198F, and S1206C. Interestingly, all cell lines
carrying NPM-ALK overexpression developed drug addiction, meaning
that AP26113 withdrawal caused cell growth arrest and apoptosis. This
knowledge about the possible appearance of new clinically relevant
mechanisms of drug resistance is a useful tool for the management of
new TKI resistant cases.
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FDG-PET FOR INITIAL AND END-OF-THERAPY STAGING OF T-CELL LYMPHOMA
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Few data are available on the role of fluoro-deoxy-glucose positron
emission tomography (FDG-PET) in T-cell non Hodgkin Lymphoma
(NHL). We retrospectively reviewed 92 FDG-PET scans performed in 36
T-cell NHL pts and we focused on 54 scans for which a simultaneous
standard contrast-enhanced computerized tomography (CECT) was
available for comparison. Patients’ median age was 56 years (range: 25-
77) and 20/36 pts (51 %) were females. As regards histology, 17 pts (47 %)
had peripheral T-cell lymphoma not otherwise specified, 5 pts (14%) had
angioimmunoblastic T-cell lymphoma, 13 pts (36 %) had anaplastic T-cell
lymphoma and 1 pt (83%) had nasal-type T-cell lymphoma. Baseline
FDG-PET scans were 27, while FDG-PET performed for end-of-therapy
disease reassessment were 27. At baseline staging, PET and CECT point-
ed out the same disease sites of involvement in 7.4% (2/27) of cases. PET
identified a higher number of disease sites compared to CECT in 66.6%
(18/27) of the pts; on the contrary, in 26% (7/27) of cases PET showed
a lower number of disease sites than CECT. Additional sites identified
by PET were both nodal and extra-nodal: nodal sites in 12 pts, spleen in
2 pts, nasopharinynx in 2 pts, bone and testicle in 1 pt each. FDG-PET
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results led to change the an Ann Arbor stage in 51.8% (14/27) of cases,
with an up-staging in 44.4% (12/27) of pts. At end-of-therapy restaging,
74% (20/27) pts had a negative FDG-PET scan; CECT was concordant
and consisting with complete response in 75% (15/20) of cases, while
in the remaining 25% (5/20) of cases CECT showed a partial response
with residual lesions. In the 7/27 final PET positive pts, CECT was con-
cordant and pointed out a partial response in 5/7 pts, while was nega-
tive in 2/7 cases. A survival analysis according to final PET result was not
performed due to the low number of final PET positive pts. In conclu-
sion, in our hands FDG-PET allowed a more accurate baseline disease
extension evaluation: it could identify additional sites, both nodal and
extra-nodal, in two-thirds of pts. A change in clinical stage according to
FDG-PET was observed in 51.8% of cases, with an upstaging in the
majority of pts. A high level of concordance was observed between PET
and CECT atrestaging. Nevertheless, PET pointed out minimal residual
disease in 2/7 final CECT negative pts and complete remission in 5/20
final CECT positive pts, allowing to optimize response evaluation in
small but critical subgroups of pts.
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IDENTIFICATION AND CHARACTERIZATION OF CANDIDATE MYELOID DERIVED SUP-
PRESSOR CELLS IN THE MONONUCLEAR FRACTION OF PERIPHERAL BLOOD SAMPLES
FROM PATIENTS AFFECTED BY NON-HODGKIN LYMPHOMA (NHL), HODGKIN LYMPHOMA
(HL), AND MULTIPLE MYELOMA (MM)

Marini O,!? Cassaro A,! Spina C,! Todeschini G,! Mimiola E,! Per-
bellini O,! Zoratti E,3 Tinelli M,! Carli G,! Maniscalco E! Artuso A,!
Cassatella MA,? Scapini B? Pizzolo G,! Tecchio C!

"Department of Medicine, Section of Hematology, University of Verona, Verona;
2Department of Pathology and Diagnostics, Section of General Pathology, Uni-
versity of Verona, Verona; 3Applied Research on Cancer-Network (ARC-NET),
University of Verona, Verona, Italy

Myeloid derived suppressor cells (MDSCs) constitute a heterogeneous
population of myeloid cells characterized by the ability to suppress T
lymphocytes’ immune responses. MDSC include two major subsets (i.e.
monocytic and granulocytic), defined by the expression of distinctive
antigens (CD11b+CD14+HLA-DRlow/ and CD11b+CD33+CD15+),
and by the content of specific immune suppressive molecules. Current-
ly, a large number of MDSC phenotypes have been described in differ-
ent human diseases, including solid tumors, infections and inflammato-
ry diseases. However, the existence of MDSCs in human hematologi-
cal malignancies remains debated and to date myeloid
CD11b+CD14+HLA-DRlow/ or CD11b+CD33+CD15+ cell popula-
tions with putative immunosuppressive functions have been described
by two studies only conducted respectively in a NHL and in a MM
series. Aim of our study was to identify candidate MDSCs in the periph-
eral blood mononuclear fraction (PBMC) of peripheral blood samples
obtained from patients affected by NHL, HL and MM.
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Figure 1. Frequencies of total myeloid, granulocytic and monocytic
cells within the total CD45* PBML are reported. Data are present-
ed as mediamvalues with interquartile ranges

Upon informed consent, 107 newly diagnosed patients affected by NHL
(60), HL (21), MM (26), and 39 age- sex-matched healthy donors were
enrolled in the study. Based on the analysis of CD11b, CD66b, CD33,
CD16, CD14 and CD45 by flow-cytometry, we evaluated within the
PBMC fraction of each sample the frequency and the absolute number
of total myeloid (CD11b+), monocytic (CD11b+ SSClow CD33++), and
granulocytic (CD11b+ SSChigh CD66b+) cells. Noteworthy, the latter
are supposed to sediment in the mononuclear layer upon activation-
induced degranulation. Our data revealed that the frequency of total
myeloid cells (mostly composed by CD11b+ SSChigh CD66b+) was
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significantly increased in PBMCs of patients as compared to healthy
donors (Figure 1). Of interest the frequency of total CD11b+ and
SSChigh CD66b+ cells resulted significantly reduced in PBMCs of
patients in complete remission as compared to the same patients at the
diagnosis.Moreover, preliminary in vitro experiments have shown that
the depletion of CD11b+ elements from patients’ PBMCs restored the
proliferation of autologous T lymphocytes, thus indicating a suppressive
activity of myeloid cells. Our data suggest the presence of candidate
CD11b+ MDSCs in the PBMC fraction of patients affected by NHL, HL
and MM. Further in vitro studies are ongoing in order to specifically assess
the immunosuppressive activity of SSChigh CD66b+ cells within the
CD11b+ component of PBMCs.
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Diffuse large B-cell lymphomas (DLBCL), the most frequently occur-
ring lymphoma entities in Europe and North America, exhibit an initial
aggressive behaviour which, however, ultimately contributes to their
elevated cure rate, generally being highly responsive to combined
immuno-chemotherapy. F-18 FDG PET/TC is rapidly becoming a rou-
tine measure for staging and follow-up of patients with aggressive lym-
phoma. We compared the prognostic significance of the F-18 FDG
PET/CT quantitative assessment by standardized uptake value
(SUVmax) with that of the metabolic tumour volume (MTV) in patients
complying with DLBCL. SUVmax is currently considered the gold stan-
dard measure of neoplastic activity, whereas MTV is a novel index
which represents the extent of FDG uptake by tumour tissues and is
used for the estimation of gross tumour volume. Thirty-two patients (16
males, 16 females; mean age, 67.6+19 years) with DLBCL underwent F-
18 FDG PET/CT at diagnosis for staging 2+1 months before the initia-
tion of the treatment. The mean SUVmax and the summed MTV (cm3;
42% threshold) were registered for all the detected lesions. Global mean
SUVmax was 15.2+7 and global mean MTV was 50.6+44 cm3. The
median SUVmax value was 14 and the median MTV value was 24 (cm3).
The patients were categorized into two groups, according to SUVmax
and MTV median values, and homogeneously treated with R-CHOP or
R-CHOP-like regimens. The follow-up was 22+9 months. Six patients
(19%) relapsed during the period of observation and 5 of them (16%)
died. The Kaplan-Meier survival analysis according to SUVmax evi-
denced a significant difference in clinical outcome, showing a better
event-free survival (EES) (p=0.007; HR, 8.1, log-rank test) in patients pre-
senting higher values as compared to those having less than 14. Con-
versely, the tumour burden estimated by the summed MTV was not
suitable for predicting EFS (p=0.07; HR, 0.2, log-rank test). Our data,
although still preliminary, suggest that the magnitude of the glycolytic
activity, rather than the amount of the metabolically active burden, could
hold a predominant value for predicting the possibility of relapse in
patients with DLBCL. This study is still on-going and updated results,
including a multivariate analysis comprising IPI score and neoplastic
proliferative activity measured by Ki67 evaluation on histological sam-
ples, will be presented.
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