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atpo [haima] = blood

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

haematologicus (adjective) = related to blood

haematologica (adjective, plural and neuter,

used as a noun) = hematological subjects
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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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EUROPEAN HEMATOLOGY ASSOCIATION

European Hematology Association (EHA)

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

The European Hematology Association was founded in June 1992.
Today, EHA — with over 3200 active members from 100 countries — is a consolidated organization
that pursues a large and growing number of projects and programs.

Our aim:

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

Education and training in hematology.

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

Scientific research in hematology.

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

Our activities:

Maintaining regular contacts and organizes meetings with all European National Societies of Hematology.
Organizing an annual scientific and educational congress in a major European city; European Cooperative

Groups and Networks are encouraged to take advantage of this major event to gather.

Dissemination of medical research, both basic and clinic, through the new journal

Haematologica/The Hematology Journal.

Collaboration with other leading organizations in the field of hematology and oncology.

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

Fellowship/Grants Program to promote research in hematology.

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

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

Benefits of EHA Membership

Subscription to Haematologica/ The Hematology Journal, including on-line access

Reduced registration fee for EHA Annual Congresses

Eligible to EHA Research Fellowships & Grants

Eligible to apply for the EHA-ASH Translational Research Training in Hematology (TRTH) Award
EHA Newsletter

Access to EHA membership database

Access to webcast sessions of the EHA Annual Congress

www.ehaweb.org
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BEST ABSTRACTS

BEST-01
ABSENCE OF RESIDUAL VEIN THROMBOSIS AFTER AN EPISODE OF IDIOPATHIC DEEP

VEIN THROMBOSIS: SHORT-TERM ANTICOAGULATION IS SAFE. THE “EXTENDED DACUS
STUDY”

Siragusa S., Malato A., Saccullo G., Caramazza D., Pizzo G,
Lo Coco L., Pinto A., Mariani G.

Cattedra ed U.O. di Ematologia con trapianto, Universita degli Studi di Paler-
mo, Dipartimento Biomedico di Medicina Interna e Specialistica, Universita degli
Studi di Palermo, Dipartimento di Medicina Interna e Sanita Pubblica, Univer-
sita degli Studi de L'Aquila, Italy

Background. The optimal duration of Oral Anticoagulant Therapy
(OAT) for Deep Vein Thrombosis (DVT) can be tailored by Residual
Vein Thrombosis (RVT) (Siragusa S et al. Blood 2003;102(11):0C183), a
marker able to assess the individual risk for recurrent thrombosis. How-
ever, in patients with idiopathic DVT the safety of early interruption of
OAT, because of absence of RVT, is still debated. Objective of the study.
In the present study, we evaluated the safety of withholding OAT, in
patients with idiopathic DVT and without RVT, three months after the
index thrombotic episode. Study design. Prospective controlled study
with two groups: patients without RVT stopped OAT after 3 months
while those with RVT continued for additional 3 months. Materials and
Methods. Consecutive patients with a first episode of idiopathic DVT of
the lower limbs. Patients with cancer or known thrombophilia were
excluded. At the third months of OAT, RVT was assessed as previous-
ly described; briefly, RVT was considered absent when a clot occupy-
ing less than 40% of the vein lumen was detected by compression ultra-
sonography. Events, classified as recurrent DVT and/or Pulmonary
Embolism and/or major and minor bleeding were evaluated; all patients
were followed-up for at least 12 months after OAT discontinuation.
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Figure.

Results. During the period 1999-2006, 518 patients were included in
the study. In 206 (39.7%) RVT was considered absent (RVT negative
group) and they stopped OAT; the remaining 312 patients continued
anticoagulants for additional 3 months (RVT positive group). Total dura-
tion of follow-up (FU) was 184.7 years for RVT negative group (with a
mean FU of 3.0+0.83 years) and 191.3 years for RVT positive group
(with a mean FU of 3.1+0.89 years). The recurrences rates were 0.9% in
RVT negative group and 20.2% (p<0.005) in RVT+ group; the num-

ber/100 person-year were 1.0 and 30.9 in RVI-negative and RVT+ group
(»<0.0005). No differences between groups were found regarding inci-
dence of major bleeding. Conclusions. This investigation shows that in
patients without RVT, three months of OAT are safe even after an
episode of idiopathic DVT. This hold for at least 30% of the entire DVT
population and has an important clinical impact; in fact, it is possible to
select a group of patients with a very low risk for recurrency over a peri-

od of 3 years. This approach carries also a negligible risk for bleeding.

BEST-02
SINGLE TIMEPOINT (WEEK 10) MINIMAL RESIDUAL DISEASE (MRD) EVALUATION IS

HIGHLY PREDICTIVE OF LONG-TERM OUTCOME IN UNSELECTED ADULT PATIENTS WITH
B-LINEAGE ACUTE LYMPHOBLASTIC LEUKEMIA (ALL)

Peruta B.,' Spinelli O.,' Tosi M.," Salmoiraghi S.!, Zanghi P.,' Bussini
A.,' Giupponi D.,! Salvi A.,! Intermesoli T.,' Oldani E.,' Borlenghi E.?
Terruzzi E.;* Cassibba V.,* Cortelezzi A.,° Gianfaldoni G.,° Bernardi
EM. Mattei D.,° Di Bona E.,” Romani C.," Scattolin A. M.," Bassan
R.,' Rambaldi A.!

"Unita Strutturale Complessa di Ematologia, Ospedali Riuniti, Bergamo; *Divi-
sione di Ematologia, Spedali Civili, Brescia; *Clinica Ematologica, Ospedale
San Gerardo, Universita Milano Bicocca, Monza; *Divisione di Ematologia,
Azienda Sanitaria dell'Alto Adige, Bolzano; *Unita Operativa di Ematologia I,
IRCCS Ospedale Maggiore Policlinico, Universita degli Studi, Milano; °Strut-
tura Complessa di Ematologia, Azienda Ospedaliera Universitaria Careggi,
Firenze; "Unita Operativa di Ematologia, Fondazione Centro S Raffaele del
Monte Tabor, Milano; *Struttura Complessa di Ematologia, Azienda Sanitaria
Ospedaliera Santa Croce e Carle, Cuneo; *Unita Operativa di Ematologia,
Azienda Ospedaliera ULSS-%, Vicenza; “Unita Operativa di Ematologia,
Ospedale Oncologico A Businco, Cagliati; and ' Unita Operativa di Ematolo-
gia, Ospedale dell'Angelo, Venezia-Mestre, Italy

We recently demonstrated the importance of MRD to predict relapse
in adult patients with ALL in a Phase II clinical study of the Northern
Italy Leukemia Group. MRD was evaluated at fixed timepoints during
induction and consolidation therapy (week 10, 16 and 22), the results
confirming the value of a treatment strategy based on MRD risk classi-
fication evaluated at weeks 16 and 22. MRD evaluation at week 10 was
not a decision-making point in the prospective trial and is herein con-
sidered to assess comparatively the predictive value of the earlier time-
point. Two hundreds and eighty patients were enrolled and 253 had
sufficient diagnostic material to perform TCR, Ig and translocation
analysis in order to identify a sensitive MRD probe.

Table.

Patients (no.) TP1-MRD (no.) ~ 59r 0S P) 5yrDFS  (P) % CIR P)

Al (130) Neg (55) 0.66 0.0000 0.63 0.0000 34 0.0006
Pos (75) 0.26 0.18 75

Blineage (97)  Neg (36) 0.79 0.0001 073 00001 22 0.0006
Pos (61) 0.32 021 71

Tineage (33) Neg (19) 0.41 0.0011 0.44 0.0039 56 0.0039
Pos (14) 0.0 0.0 86

A total of 308 specific probes were obtained for 223 patients, 30 cas-
es lacked a suitable marker; a single probe was available in 61.8% and
two probes in 38.2%; probe sensitivity was > or = 10~ in 89.3%. A
MRD-based risk definition was obtained in 112/142 patients who com-
pleted consolidation; of these, based on MRD analysis at w16 and 22,
58 were classified MRD™ and 54 MRD, this correlating well with long-
term outcome. Beside the study model, we analyzed the effects of week
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10 MRD in predicting long-term outcome (OS, DES) and relapse risk
(CIR, cumulative incidence of relapse): the analysis was available in 130
patients and correlated strongly with all outcome parameters (Table).
When considered separately for B-precursor ALL and T-ALL, these fig-
ures remained highly significant in the former subset whereas the cor-
relation with the relapse risk was somewhat weaker in T-ALL. When
compared to prospective study model (MRD weeks 16 and 22), week
10 MRD results correlated very well using MRD levels >10* to define
MRD positivity and undetectable MRD for negativity (#=0.001). In con-
clusion we demonstrated the usefulness of MRD analysis at week 10 as
prognostic factor in unselected patients with ALL. This time point may
be critical as it defines the response of ALL to a substantial amount of
early chemotherapy, indicating the risk of subsequent relapse. For clin-
ical studies, it is important to consider the different CIR rates between
T and B lineage MRD-neg ALL: the findings in T-ALL may suggest a dif-
ferent kinetics of relapse and reliability of MRD studies with sensitivi-
ty levels of 10/10~.

BEST-03

RESPONSE TO IMATINIB AND LONG-TERM OUTCOME IN EARLY CHRONIC PHASE CML:
THE GIMEMA CML WORKING PARTY EXPERIENCE ON 559 PATIENTS

Castagnetti E,' Gugliotta G.,' Breccia M., Sartor D.,* Cavazzini E,*
Rupoli S.,° Pregno P.,° Bruno M.” Ferrero D.,* Annunziata M.” Capucci
A.,"" Palandri E,' Amabile M., Testoni N.,! Marzocchi G.,' Poerio A.,'
lacobucci I.,' Alimena G.,? Martinelli G.,' Saglio G.," Pane E,” Bac-
carani M.,' Rosti G.!

'Dept. of Hematology and Oncological Sciences Seragnoli, Bologna; *Universi-
ty La Sapienza, Rome; *Hematology Unit, Ca' Foncello Hospital, Treviso; *Chair
of Hematology, University of Ferrara, Ferrara; *Chair of Hematology, Ospedale
Regionale di Torrette, Ancona; ‘Pregno P. - Service of Hematology, Ospedale
Maggiore di San Giovanni Battista, Torino, Italy; "Division of Hematology,
Ospedali Riuniti, Reggio Calabria; *Chair of Hematology, Torino; *Division of
Hematology, A.O.R.N. “Cardarelli”, Napoli; °Division of Hematology, Ospedali
Civili, ~ Brescia; "Medical ~ Pathology, ~Ospedale Luigi  Gonzaga,
Orbassano;”Dept. of Biochemistry and Medical Biotechnology, University Fed-
erico I, Napoli, Ttaly

Backgtound. Imatinib (IM) 400 mg is the standard treatment for Chron-
ic Myeloid Leukemia (CML) in early Chronic Phase (ECP): the results of
the IRIS trial have shown for the IM arm a Complete Cytogenetic
Response (CCgR) 12-months probability of 69%, with different CCgR
rates according to Sokal score (76%, 67 % and 49% in low, intermedi-
ate and high risk, respectively). At 84 months, overall survival (OS),
event-free survival (EFS) and progression-free survival (PES) were 86%,
81% and 93%, respectively. The outcome was significantly influenced
by the Sokal score, but, once the CCgR was obtained, the relative risk
did not influenced the probability of subsequent progression. Aims. To
investigate the response to imatinib and the long-term outcome, over-

all and by Sokal Risk, of Ph* CML patients in ECP.

Table.

Total Low Risk Int. Risk High Risk D
Patients, n (%) 559 219 (39) 216 (39) 124(22) /
Age, median (range) 52 (18-84) 44 (18-69) 61(18-84) 52 (21-79) /
CCgR 12M, % 79 85 83 65 <0.01
MMR 12M, % 54 62 58 44 <0.01
CCgR overall, % 88 95 94 79 0.11
CCgR overall, % 88 9 79 0.04
MMR overall, % 83 92 89 72 <0.01
EFS, % 7 79 74 50 <0.01
FFS, % 81 89 83 56 <0.01
PFS, % 90 95 89 85 0.02
0S, % 91 96 91 79 0.01

Methods. Between January 2004 and April 2007, 559 patients were
enrolled in 3 investigator-initiated, multicentric trials of the GIMEMA
CML WP: CML/021 (Clin Trials Gov. NCT00514488), phase II, IM 800
mg in intermediate Sokal risk; CML/022 (Clin Trials Gov.
NCT00510926), phase III, IM 400 vs 800 mg in high Sokal risk;
CML/023, observational, IM 400 mg. Response monitoring was based
on conventional cytogenetic examination of bone marrow cells every 6
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months and Q-PCR evaluations (peripheral blood) after 3, 6, 12 months,
and every 6 months thereafter. Definitions: Major Molecular Response
(MMR): BCR-ABL/ABL ratio < 0,1% L.S.. Failures: no CHR at 6 months,
no CgR at 6 months, no PCgR at 1 year, no CCgR at 18 months, loss
CHR or CCgR, progression and death. Events: failures, treatment discon-
tinuation, refusal and lost to follow-up. All the analysis has been made
according to the intention-to-treat. RESULTS: 559 patients were treat-
ed with 400 mg (76%) or 800 mg (24%) IM daily. The median follow-
up is currently 42 (1-64) months. The CCgR rate was 68%, 79% and
79% at 6, 12 and 18 months respectively. Responses and outcome were
significantly different by Sokal score (Table). High risk CCgR patients
have a significantly greater probability to fail treatment (ELN criteria)
with respect to low and intermediate risk CCgR ones. Conclusions. These
data confirms IM results in a large nationwide multicentric experience.
Sokal risk significantly influences the response and the outcome. Further
therapeutic strategies are needed to overcome the adverse prognosis of
high risk patients. Acknowledgements. European LeukemiaNet, COFIN,
University of Bologna and BolognAlIL.

BEST-04

PAX5 GENE IS FREQUENTLY THE TARGET OF GENETIC ALTERATIONS IN BCR-ABL1-POSI-
TIVE ACUTE LYMPHOBLASTIC LEUKEMIA PATIENTS

Jacobucci I.,' Lonetti A.," Ferrari A.,' Cilloni D.,* Messa E,* Guadagnolo
V., Storlazzi C.T.;” Chiaretti S.,” Papayannidis C.,' Messina M.,” Vitale
A.’> Ottaviani E.,' Soverini S.,' Arruga E* Piccaluga P.P.' Paolini S.,'
Saglio G.,* Pane E,° Foa R.,” Baccarani M.," and Martinelli G.!

'Department of Hematology/Oncology “L. and A. Seragnoli” S.Orsola Malpighi
Hospital, University of Bologna, Bologna; *Department of Genetics and Micro-
biology, University of Bari. ® Department of Clinical and Biological Science, Uni-
versity of Tutin at Orbassano, Turin; *Pediatric Oncology and Hematology “L.
Seragnoli”, Bologna; °*“La Sapienza” University, Dept. of Cellular Biotechnolo-
gies and Hematology, Rome; © CEINGE Biotecnologie Avanzate and Department
of Biochemistry and Medical Biotechnology, University of Naples Federico 11,
Naples, Italy

Background. Recently, using single nucleotide polymorphism (SNP)
microarrays, a high frequency of genetic alterations of regulators of B-
lymphoid development (Mullighan ez al., Nature 2008) was described in
paediatric B- ALL, but a comprehensive analysis in adults is still lacking.
Aim. To characterize, by high resolution SNP arrays, the rearrangements
on 9p involving the PAXS locus. Patients and Methods. Affymetrix Human
Mapping 250K Nspl and SNP6.0 arrays and FISH assay were used to pro-
file the genome of 98 adult BCR-ABL1-positive ALL patients. Results.
The most frequent somatic copy number alterations affecting B-lym-
phoid development were deletions on 7p12 involving the IKZF1 gene
(76/98, 78%), which encodes the transcription factor Ikaros, and mono-
allelic copy number changes on 9p chromosome involving the PAX5
gene (31/98, 32%). Overall mono-allelic loss of PAXS was identified in
28 patients (29%), whereas internal amplification in only 3 cases (3%).
Four major PAX5 losses occurred: 1) focal deletions involving only the
PAXS gene (3%) with the minimal overlapping region of 101 kb; 2) dele-
tions involving only a portion of PAX5 and flanking genes (8%) with a
median size of 364 kb; 3) broader deletions involving PAX5 and a vari-
able number of flanking genes (11%) with a median size of 947 kb; 4)
deletion of all chromosome 9 or 9p (6%). In 23 patients (23 %) we iden-
tified the deletions of both IKZF1 and PAX5; in 51 patients (52%) only
the deletion of IKZF1 was found, while the presence of deletion or
rearrangements of only PAX5 gene was found in 5 patients (5%). In two
cases we identified the loss of IKZF1 and the gain of an internal region
of PAX5. According to the type of deletion we could have PAX5 hap-
loinsufficiency or PAXS mutants with impaired DNA-binding or trans-
activating activity. FISH analysis with three overlapping BAC probes
encompassing the whole PAX5 gene confirmed what obtained by SNP-
array analysis. To investigate the consequences of genomic PAX5 alter-
ation, quantitative PCR (q-PCR) was used, demonstrating that genom-
ic alterations on 9p13.2 lead to a significant down-modulation at the
transcript level of the Pax5. Conclusions. PAX5 rearrangements occurred
at an incidence of about 30% in adult BCR-ABL1 ALL and its impairment
may be associated with the development of this poor prognosis subtype
of leukemia.

Supported by: European LeukemiaNet, AIL, AIRC, FIRB 2006, Strategico
di Ateneo, GIMIEMA Onlus.
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BEST-05

SUPERIORITY OF RIC ALLOGENEIC TRANSPLANTATION OVER CONVENTIONAL
TREATMENT FOR HODGKIN LYMPHOMA PATIENTS RELAPSING AFTER AUTOLOGOUS
TRANSPLANTATION: A GITMO RETROSPECTIVE STUDY BASED ON TIME OF HLA-TYPING
AND DONOR AVAILABILITY

Sarina B.,' Castagna L.," Farina L.* Ciceri E,* Crocchiolo R.,* Benedetti
E,* Carella AM.,° Falda M.,* Rigacci L., Patriarca E,* Bonini A.,” Tami-
azzo S.," Ferrari S.,' Malagola M.," Morello E.,"” Milone G.,” Sorasio
R.,* Mordini N.,** Viviani S.,* Giordano L.,' Santoro A. Corradini P

'Hematology dept, Istituto Clinico Humanitas, Milano; *Hematology dept, Isti-
tuto Nazionale per lo Studio e la Cura dei Tumori, Milano; *Hematology Dept,
Istituto Scientifico San Raffaele, Milano; ‘Hematology dept, University of Verona,
Verona; *Hematology Dept, San Martino Hospital, Genova; *Hematology Depr,
San Giovanni Battista Hospital, Turin; "Hematology Dept, Careggi Hospital,
Florence; *Hematology dept, Azienda Ospedaliera, University of Udine, Udine;
*Hematology Dept, 'S Maria Nuova' Hospital, Reggio Emilia; '*Hematology
dept, Santi Antonio e Biagio Hospital, Alessandria; "' Hematology Dept, Spedali
Civili di Brescia, Brescia; *Haematology Dept, S. Maurizio Hospital, Bolzano;
“Hematology Dept, University of Catania, Catania; **Hematology dept, Santa
Croce Hospital, Cuneo; “Medical Oncology Dept, IRCCS Istituto Nazionale per
lo Studio e la Cura dei Tumori, Milano; " Chair of Hematology, University of
Milano, Milano, Ttaly

Hodgkin Lymphoma (HL) patients (pts) relapsing after autologous
transplantation (auto-SCT) have a very poor outcome with no
chemotherapy options able to obtain a long term disease control.Allo-
geneic stem cell transplantation (allo-SCT) employing reduced intensi-
ty conditioning (RIC) is increasingly used in lymphomas, but no clear
data exist on the clinical role of allo-RIC as an effective salvage option.
Aims. We investigated the role of RIC allo-SCT in HL pts relapsing or pro-
gressing after auto-SCT. Our study was structured similarly to an intent
to treat analysis: only those pts undergoing a HLA-typing immediately
after the failure of auto-SCT were included. The cohort of pts having a
donor (donor group) was compared with the one not having a suitable
donor (no donor group). Patients and Methods. 187 pts were retrospective-
ly evaluated. One-hundred and twenty-two pts found a donor and 104
(85%) underwent an allo-SCT: 57 identical siblings, 33 MUD,14 hap-
loidentical family donors. Eighteen pts having a donor did not receive
allo-SCT:10 for progressive disease, 5 for refusal and 3 for physician
decision. Pts not having a donor (n=65) received chemo and/or radiother-
apy according to the policy of each center. The two cohorts of patients
were well balanced in terms of clinical features. Results. The patient
median age was 30 years (16-59). The median follow-up was 46 months
(range 1-148). For all pts, the median overall (OS) and progression free
survival (PFS) were 29 and 14 months. The 2-year OS and PES were 56%
and 29% respectively. The cumulative transplant-related mortality was
14.6 % for the allo group. The 2-y OS and PFS were significantly better
in the donor compared to the no donor group (OS 66% vs 41%, p<0.001;
PES 37% vs 12%, p<0001). In the univariate analysis and in multivari-
ate analysis, PES and OS were significantly influenced by the availabili-
ty of a donor (p<0.001) as well as the time from autoSCT to relapse
(»<0.001). In multivariate analysis, considering only the allo-group, PFS
and OS were significantly improved by being in complete remission
before allo-SCT and the occurrence of cGVHD. Conclusions. This is the
largest study comparing RIC allo-SCT vs conventional treatment in HL
patients failing an auto-SCT. These data demonstrated the efficacy of
RIC-allo-SCT and provided evidence of a graft-versus-lymphoma effect.
As expected, the attainment of complete remission before allo-SCT and
the occurrence of cGVHD improve the outcome.

BEST-06

RELATIONSHIP BETWEEN TRANSLOCATION T(4;14) (P16;Q32) AND ACHIEVEMENT OF
COMPLETE RESPONSE (CR) WITH VELCADE-THALIDOMIDE-DEXAMETHASONE AS
INDUCTION THERAPY IN PREPARATION FOR AUTOLOGOUS STEM-CELL TRANSPLANTA-
TION (ASCT) IN MULTIPLE MYELOMA: ANALYSIS OF GENE EXPRESSION PROFILE

Terragna C., Durante S., Remondini D., Astolfi A., Martinelli G.,
Testoni N., Marzocchi G., Zamagni E., Tacchetti P, Tosi P, Pantani L.,
Pallotti C., Petrucci A., Baccarani M., Cavo M.

Istituto di Ematologia “Lorenzo e Ariosto Seragnoli”, Bologna, Italy

The recurrent immunoglobulin translocation t(4;14)(p16;q32) occurs
in 15% of Multiple Myeloma patients and has been frequently associ-
ated with poor prognosis in patients treated either with conventional or
high dose chemotherapy. Recently we reported that the presence of this
chromosomal alteration raises a rather positive impact on the response
to Velcade-Thalidomide-Dexamethasone (VID) induction therapy
(Cavo etal., ASH 2008). In the present study, 199 newly diagnosed MM
patients who were randomly assigned to receive VID in preparation
for subsequent double ASCT were analyzed for the presence of t(4;14).
In addition, the differential gene expression of CD138" enriched plasma
cells obtained at diagnosis from patients carrying or not t(4;14) was eval-
uated by means of expression microarray, in order to investigate the
molecular mechanisms underlying the response to therapy. Overall, 16%
of patients carried t(4;14). On an intention-to-treat basis, the rate of CR
and near CR (nCR) to VID was higher in t(4;14) positive as compared
to t(4;14) negative patients (46 % vs. 28%, respectively; p=0.05). By com-
paring the lists of genes differentially expressed in responders (e.g. those
who achieved CR+nCR) and non responders (NR) according to the pres-
ence or absence of t(4;14), we found that the differential expression of
8719 genes characterized CR+nCR vs. NR patients in the t(4;14) positive
subgroup. At the opposite, the differential expression of 3182 genes char-
acterized CR+nCR vs. NR t(4;14) negative patients. The intersection of
the two lists of genes showed that only 271 genes were common to the
two groups of differentially expressed genes. The presence of t(4,14) sig-
nificantly affected development and differentiation signalling pathways
in CR+nCR patients. These findings were associated with the deregu-
lated expression in CR+nCR patients carrying t(4;14) of genes involved
in the regulation of Wnt signalling pathway (e.g. MMP7, FZD7,
WNT10A, WNT2B, WNT6 and WNT9A), cell cycle progression (e.g.
MDM?2, CDKN1A and SMAD?2) and Hedgehog signalling pathway
(GAS1, fused). We suggest that affection of pathways related to devel-
opment and differentiation in patients carrying t(4;14) might predispose
them to more favourably respond to VID induction therapy. Moreover,
novel prognostic factors can be identified, able to more precisely predict
the response to VID induction therapy.

Supported by: PRIN2006, AIL, FIRB
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RITUXIMAB INDUCTION AND MAINTENANCE CHEMOIMMUNOTHERAPY IMPROVE
OUTCOME IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA (B-CLL)

Del Poeta G.,' Del Principe M.I.,' Maurillo L.,' Ragusa D.,'
Buccisano E,' Gianni L., Luciano E,' Zucchetto A.,” Perrotti A.P.,!
Venditti A.," Gattei V.,” de Fabritiis P.! Amadori S.

'Department of Hematology, University Tor Vergata, Roma; *Clinical and
Experimental Hematology Unit, CRO, IRCCS, Aviano (PN)

The treatment goal of B-CLL has shifted from symptom palliation to
the attainment of maximal disease control with purine analogs and mon-
oclonal antibodies. This chemoimmunotherapy resulted in more com-
plete responses (CR) and longer response duration, remaining only a
minimal residual disease (MRD) detectable by flow cytometry. We treat-
ed in first line 115 B-CLL symptomatic patients (pts), median age 61
years, with six monthly courses of intravenous or oral fludarabine at con-
ventional doses and then with four weekly doses (375 mg/sqm) of rit-
uximab (rtx). Fourteen pts had a low Rai stage, 98 an intermediate stage
and 3 a high stage. We defined as high risk pts having at least two of
these markers: unmutated IgVH, CD38>30%, ZAP-70>20%, interme-
diate/unfavorable cytogenetics (trisomy 12 or dell1q or del17p). Based
on NCI criteria, 88/115 (76%) pts achieved a CR, 23/115 (20%) a par-
tial remission (PR) and 4/115 (4%) no response or progression. Ten pts
underwent grade 3 (WHO) infective lung toxicity, 1 patient acute fatal
B hepatitis and 2 pts progressed towards Richter’s syndrome. Hemato-
logic toxicity included mainly neutropenia (grade 3 and/or 4 in 56 pts)
and thrombocytopenia (grade 3 and/or 4 in 8 pts). Fifty pts either in CR
with B-CLL bone marrow cells >1% (MRD", n=16 pts) or in CR MRD
negative, but with B-CLL peripheral cells going up >1000/microl with-
in 1 year after induction (n=19 pts) or in PR (n=15 pts), underwent con-
solidation and maintenance therapy with four monthly cycles of rtx at
375 mg/sqm followed by twelve monthly low doses of rtx (150
mg/sqm). The median follow-up duration was 52 months. All treated pts
experienced a long progression-free survival from the end of induction
treatment (51 % at 6 years). Nevertheless, CLL pts that underwent con-
solidation and maintenance therapy (n=50) showed a longer response
duration vs MRD* not consolidated pts (n=15; 53% vs 9% at 6 years;
p<0.00001, Figure). Noteworthy, persistently MRD negative (>1 year)
pts (n=43) showed a very long response duration (76% at 6 years, Fig-
ure). Overall survival (OS) was shorter in MRD" not consolidated pts
(0% vs 86% at 15 years; p=0.01). Of note, within the high risk subset
(n=41), consolidated pts (n=18) showed a significantly longer response
duration (56% vs 0% at 2.5 years, p=0.001) vs MRD" not consolidated
pts (n=9). Therefore, consolidation and maintenance therapy may
improve response duration in B-CLL, also within the high risk subset,
thus potentially increasing OS.
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BEST-08

FACTORS INFLUENCING THE OCCURRENCE OF SECONDARY MYELODYSPLASTIC SYN-
DROME/ACUTE LEUKEMIA FOLLOWING HIGH-DOSE THERAPY AND AUTOGRAFT: A GITIL
(GRUPPO ITALIANO TERAPIE INNOVATIVE NEI LINFOMI) SURVEY IN 1,347 LYMPHOMA
PATIENTS

Tarella C.,' Passera R.,* Magni M.,* Rossi A.,° Gueli A.” Benedetti E/
Patti C., Parvis G.,” Ciceri E," Gallamini A.," Cortelazzo S.,”* Corradini
P’ Zoli V., Leone M,? Bosa M.,” Barbui A.,° Di Nicola M.,* Boccadoro
M.? Sorio M. Gianni A.M.,* Rambaldi A.®

‘Ematologia e Terapie Cellulari, A.O. Mautiziano & M.B.C., Universita di
Torino; *Divisione di Ematologia, e *Medicina Nucleare A.O. S. Giovanni B.
Universita di Torino; *Divisione di Oncologia Medica e *Ematologia, Istituto
Nazionale Tumori - Universita di Milano; *Divisione di Ematologia - Ospedali
Riuniti, Bergamo;  Divisione di Ematologia, Universita & A.O. di Verona; *Divi-
sione di Ematologia, Ospedale Cetvello, Palermo; °Clinica Medica, A.O. S.
Luigi, Orbassano - Universita di Torino; **Divisione di Ematologia, S. Raffaele
Hospital, Milano, "'Divisione di Ematologia, A.O. S. Croce e Carle, Cuneo;
“Divisione di Ematologia, A.O. S. Maurizio di Bolzano; " Divisione di Ematolo-
gia, A.O. S.Camillo, Roma, Italy

Introduction. High-dose (hd) therapy with stem cell autograft is an effec-
tive treatment for both non-Hodgkin s (NHL) and Hodgkin s Lymphoma
(HL). However, the occurrence of secondary malignancies, particularly
myelodysplastic syndromes/acute leukemias (sMDS/AL), is a critical
issue, representing a major cause of failure in patients potentially cured
after hd-chemotherapy. Aim of the study To evaluate: frequency-cumu-
lative incidence-risk factors, of sMDS/AL in a large series of lymphoma
patients, treated with the hd-sequential (HDS) chemotherapy approach,
followed by peripheral blood progenitor cell (PBPC) autograft. Patients
and Methods. Data have been collected on 1,347 lymphoma patients
treated in the last two decades at 11 Centers, associated to GITIL. All
patients received either the original or modified HDS regimens; PBPC
were usually collected after hd-cyclophosphamide, or, in a subgroup,
after a 2nd round of mobilization with hd-Ara-C. The series included
1,024 B-cell NHL, 234 HL and 89 T-cell NHL; there were 695 high-grade,
278 low-grade and 140 mantle-cell lymphoma; median age was 46 yrs;
57% were male. Overall, 640 (47 %) patients received HDS front-line.
Most patients were autografted with PBPC (median CD34" cells:
8x107kg), few received BM cells; a TBI-conditioning regimen was
employed only in 79 patients. Results. At a median follow-up of 7 yrs,
the 5 and 10 yr Overall Survival (OS) projections are 64% and 56 %,
respectively. Overall, 53 (3.9%) patients developed s-MDS/AL, with a
cumulative incidence of SMDS/AL of 3.1% at 5 yrs and 4.6% at 10 yrs.
Median time of s-MDS/AL occurrence was 3.2 yrs since autograft. In uni-
variate analysis, age >45 yrs., male sex and autograft with PBPC of the
2nd mobilization round had a significantly higher risk of sMDS/AL; a
trend for a higher incidence was observed in patients receiving HDS
with Rituximab (p=0.092) and in those presenting with BM involve-
ment (p=0.075); on multivariate analysis, age >45 yrs. and autograft with
PBPC of the 2nd mobilization round were the only parameters associ-
ated with sSMDS/AL occurrence (SDHR: 2.74, p=0.004 and 2.44, p=0.002,
respectively). Conclusions. The incidence of sMDS/AL observed follow-
ing HDS is among the lowest reported so far in lymphoma patients
treated with hd-therapy and autograft. Moreover, the study suggests
that the type of graft employed may be critical for sMDS/AL develop-
ment. Further analysis are required to understand the sMDS/AL associ-
ation with the male gender.
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BEST-09
EFFECT OF MTOR INHIBITOR RAD001 IN CELLS HARBORING THE JAK2V617F MUTATION

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

Dipartimento di Ematologia, Universita di Firenze, Italy

Somatic mutations in JAK2 and MPL with constitutive activation of
JAK2/STAT pathway have been described in chronic myeloproliferative
neoplasms (MPN). On the contrary, little is known about phosphatidyli-
nositol 3-kinase(PISK)/Akt signalling, particulary of the mammalian tar-
get of rapamycin (nTOR). mTOR is often abnormally activated in can-
cer and represents an attractive target for anticancer therapy. We used
RADO01, a specific mTOR inhibitor, to evaluate involvement of this
pathway in MPN. The ICs of RAD001 in JAK2V617F* HEL cell line was
0.12 wM, significantly lower than BCR-ABL* JAK2V617F - K562 cells (13
uM). The ICs of murine Ba/F3 cells transfected with murine JAK2V617F
(0.01 uM) was significantly lower than in Ba/F3 cells transfected with
wild-type JAK2 (2.6 uM). A reduction of phosphorylated mTOR and
4EBP1 (the main down-stream effector of mTOR) after RAD001 in HEL
cell line and in Ba/F3 was demonstrated by Western Blotting. We also
found a constitutive activation of mTOR pathway in Ba/F3-V617F cells,
as suggested by the phosporylated 4EBP1 in the absence of IL3 as com-
pared to Ba/F3 WT cells. A reduction of phosphorylated STAT5 by
Western Blotting and FACS analysis was found in Ba/F3 after treatement
with RAD001. Clonogenic assays were performed using mononuclear
or CD34" cells from control subjects or PV and PMF patients: an high-
er sensitivity to RAD001 of MPN cells compared to control subjects
was demonstrated for BFU-E,CFU-GM and CFU-Mk. EEC from PV
patients were also most sensitive to a RAD001 (ICs 0.002 vs 0.009 uM).
We also found that the ratio of V617F* versus wild-type BFU-E and
CFU-GM colonies in heterozygous PV patients was significantly
reduced after the addition of RAD001. In conclusion, we provided evi-
dence for a constitutive activation of mTOR pathway associated with
V617F mutation in Ba/F3 cells and for a significant sensitivity to
RADO001 of both JAK2V617F mutated cell lines (HEL, Ba/F3) and
colonies from MPN patients compared to control subjects. Indirect
effects on STATS phosphorylation were demonstrated after RAD001 in
Ba/F3.These data suggest involvement of mTOR in MPN pathogenesis,
possibly mediated by constitutive JAK2V617F activation, and a possi-
ble relevance for treatment.

BEST-10

LOSS OF MISMATCHED HLA HAPLOTYPE IN LEUKEMIA UPON ALLOREACTIVET CELL
SELECTIVE PRESSURE FOLLOWING HAPLOIDENTICAL STEM CELL TRANSPLANTATION

Vago L.,' Perna S.K.,' Zanussi M.,' Mazzi B.,' Barlassina C.;

Lupo Stanghellini M.T.," Perrelli N.E," Cosentino C.,” Torri E?

Angius A.;” Forno B.,! Casucci M., Bernardi M.,' Peccatori J.,' Corti C.,'
Bondanza A.,' Ferrari M., Rossini S.,' Roncarolo M.G.,' Bordignon C.,*
Bonini C.,' Ciceri E,"' Fleischhauer K.!

'San Raffaele Scientific Institute, Milano; *Fondazione Filarete, Milano; *Shard-
na Life Sciences, Pula (CA), USA; *MolMed SpA, Milano

Background. Hematopoietic Stem Cell Transplantation (HSCT) from
partially-matched family donors is a promising therapy for nearly all
patients suffering from hematologic malignancies at high risk of relapse.
Donor T cell infusion associated with HSCT is a useful tool to promote
post-transplantation immune reconstitution and control minimal resid-
ual disease. Methods. In five of seventeen patients who suffered clinical
relapse of acute myeloid leukemia or myelodysplastic syndrome follow-
ing haploidentical transplantation and adoptive transfer of donor T cells,
we documented and characterized de novo mutant variants of the origi-
nal disease. The genomic rearrangements were studied by Human
Leukocyte Antigen (HLA) typing, Short Tandem Repeat (STR) mapping,
and Single Nucleotide Polymorphism (SNP) arrays. The post-transplan-
tation immune response against the original and the mutated leukemia
was analyzed by Mixed Lymphocyte Cultures. Results. Following trans-
plantation, donor-derived T cells mediate a robust patient-specific Graft-
versus-Leukemia effect. In turn, this immune response exerts a selective
pressure on leukemia i vivo, prompting the appearance of mutant vari-
ants of the original disease. These de novo mutants are characterized by
loss of the mismatched HLA haplotype, due to acquired uniparental dis-
omy of chromosome 6p. By losing the HLA molecules targeted by donor
T cells, leukemia evades immunosurveillance, a phenomenon responsi-
ble for up to one third of clinical relapses documented in our patient
series. Conclusions. Our data provide the first characterization of a bio-
logical mechanism that is frequently responsible for immune escape of
leukemia from donor T cells infused in the context of haploidentical
HSCT, ultimately leading to clinical relapse.
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SHORT TERM CHEMOIMMUNOTHERAPY WITH RITUXIMAB (R)-FND +/- R MAINTENANCE
AS FIRST LINE TREATMENT IN ELDERLY PATIENTS WITH ADVANCED FOLLICULAR LYM-
PHOMA: A PROSPECTIVE RANDOMIZED TRIAL BY INTERGRUPPO ITALIANO LINFOMI

Boccomini C., Ladetto M., Gamba E.,' Alvarez I., Baldini L., Ceccarelli
M., Chiappella A., Corradini P, De Renzo A., Di Raimondo E, Evan-
gelista A., Gallamini A., Guarini A., Hohaus S., Liberati A.M, Mantoan
B., Orsucci L., Parvis G., Petrini M., Pinto A., Pogliani E., Pozzi S., Pul-
soni A., Rigacci L., Russo E., Tarella C., Tucci A, Zaja E and Vitolo U.
on the behalf of Intergruppo Italiano Linfomi (IIL)

Hematology, San Giovanni Battista Hospital and University, Torino; 'Roche,
Monza, Italy

Background. In order to maintain efficacy and reduce toxicity of the
treatment in elderly follicular lymphoma (FL) patients, we designed a
study with a short chemo-immunotherapy. Methods. From January 2004
to December 2007, 241 patients (age 60-75) with untreated advanced
stage FL were enrolled by 33 IIL centres. Treatment plan was: 4 cours-
es of R-END (standard doses of Rituximab, Fludarabine, Mitoxantrone,
Dexamethasone) every 28 days followed by 4 weekly Rituximab;
responding (CR+CRu+PR) patients were randomized between Ritux-
imab maintenance every 2 months for 4 doses or observation. Qualita-
tive and quantitative PCR monitoring for IgH/Bcl-2 rearrangement on
bone marrow (BM) was performed at diagnosis, after R-FND and R con-
solidation and during maintenance/observation. Results. 234 patients
were eligible for the study: median age was 66 yrs; advanced stage II
14%, stage 111 21% and stage IV 65%; BM involvement and B symptoms
were documented in 55% and 18% respectively. FLIPI score was: Low
11%, Intermediate 34%, High 55%. One and 2 or more comorbidities
were present in 36% and 23% of the patients. Qualitative PCR analy-
sis for IgH/Bcl-2 was performed in 222 patients at diagnosis and 51%
were positive. Two hundred and two patients were randomized
between maintenance or observation: 32 were not because of:
stable/progressive disease (15), adverse events (11) or other causes (6).
Overall response at the end of treatment was 86% with 69% CR and
17% PR; PCR negativity at the end of treatment was 74%. Rituximab
consolidation was able to induce CR in 36/88 PRs (41%) and to increase
PCR negativity from 61% to 74%. With a median follow-up of 18
months, two-years OS and PFS were 92% and 73%, respectively (Fig-
ure). Two-years PES rates according to FLIPI score were 85% for
low/intermediate and 65% for high risk (»=0.0002). A total of 1119
courses were delivered; the most frequent CTC grade 3-4 toxicity was
neutropenia in 25% of the courses, with only 13 serious infections. One
patient developed secondary acute myelogenous leukemia. Two toxic
deaths occurred: 1 HBV reactivation and 1 Steven Johnson syndrome.
Conclusions: a short term chemo-immunotherapy R-FND + Rituximab
consolidation is safe and effective with a good 2-yr PES rate also in
patients with high risk FLIPI score. PCR negativity was achieved in the
majority of the BCL2-rearranged patients. Final results of the study will
provide insights on the role of Rituximab maintenance after R-
chemotherapy.
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AN ANTHRACYCLINE FREE REGIMEN BASED ON CONTINUOUS SEQUENTIAL INFUSION
OF FLUDARABINE AND CYTARABINE FOR ELDERLY PATIENTS WITH ACUTE MYELOID
LEUKEMIA (AML). RESULTS FROM A PHASE 11 STUDY ON 130 PATIENTS

Ferrara F, D’Arco A.M.,' Mele G., De Simone M., Izzo T., Califano
C.,' Copia C., Riccardi C., Pedata M., Criscuolo C., Palmieri S.

Division of Hematology and Stem Cell Transplantation Unit, “Cardarelli” Hos-
pital, Naples, and 'Division of Onco-Hematology, “Umberto I” Hospital, Noceta
Inferiore, Italy

The combination of fludarabine (F) with cytarabine (ARA-C) +/- G-
CSF has been proven to be effective in refractory or relapsed AML. In
this study, we investigated the efficacy and toxicity of a regimen includ-
ing F + ARA-C administered as sequential continuous infusion (CI-FLA)
in a series of untreated non-M3-AML patients aged over 60 years. F at
loading dose of 10 mg/sqm over 15 min at day 0, and after three hours
and half ARA-C at a loading dose of 390 mg/sqm over 3 hours were giv-
en; at the end, F at 20 mg/sqm/ci/24 hours for a total of 72 hours and
ARA-C at 1440 mg/sqm/ci/24 hours for a total of 96 hours were start-
ed. G-CSF was added at day +15 at a dose of 5 microg/kg. Patients
achieving CR were programmed to receive an additional course of CI-
FLA. After consolidation, G-CSF was given from day 15 in order to
mobilize CD34" cells. Between June 2001 and June 2008, 130 patients
received the treatment. Median age was 68 years (range 61-81). In 59
patients (45%) an antecedent MDS preceded overt AML. Cytogenetic
analysis showed normal karyotype in 69 patients, unfavourable kary-
otype in 45 cases, no mitoses in 16 cases.Overall, 86 (66%) patients
achieved CR, all but two following one course. There were 20 induction
deaths (15%), while 24 patients (19%) were refractory. The median
number of days to neutrophil > 0.5x10°/L and platelet > 20x10°/L was
19 (7-34) and 19 (9-38), respectively. Patients needed a median of 3
platelet units (0-19) and 7 blood units (1-38), respectively. Most patients
required broad spectrum empiric antibiotic therapy, while intravenous
antifungal treatment was needed in 15 % of them. Documented infec-
tions occurred in 18 patients (14%). Sixty patients out of 86 (70%) were
eligible for consolidation, given at a reduced schedule of 2 and 3 days of
Fand ARA-C, respectively. Sixty-one patients were evaluated for mobi-
lization, collection being successful in 46 (75%). Median number of
CD34 cells/kg collected was 6.8x10° (2-60.3), median number of aphere-
sis being 2 (1-2). Overall, 38 (29%) patients received autologous stem cell
transplantation (ASCT). DES and OS are 11 and 13 months, respective-
ly. Survival at 5 years is projected to 20%. In conclusion, this study
demonstrates that CI-FLA is an effective and well-tolerated regimen for
elderly patients with AML, with extremely encouraging results as to CR
achievement, CD34" cell collection and ASCT feasibility. Data compare
favorably with conventional anthracycline/ARA-C based therapy.
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LONG-TERM FOLLOW-UP OF RITUXIMAB AND INFUSIONAL CYCLOPHOSPHAMIDE, DOX-

ORUBICIN, AND ETOPOSIDE (CDE) IN COMBINATION WITH HAART IN HIV-RELATED
NON-HODGKIN'S LYMPHOMAS (NHL)

Spina M.,! Simonelli C.,' Vaccher E.,' Jaeger U.,;” Sparano J.A.°
Talamini R.,* Tirelli U.!

'Div. of Medical Oncology A, National Cancer Institute, Aviano, Italy, for the
GICAT; *Dept. of Internal Medicine I, University of Vienna, Austria; *Dept. of
Oncology, Montefiore Medical Center, NY, USA; *Div. of Epidemiology and
Biostatistics, National Cancer Institute, Aviano, Ttaly

Background. The combination of Rituximab plus chemotherapy (CT)
is more effective than CT alone in the treatment of high grade NHL.
Objective. To report the long-term follow-up of CDE plus Rituximab in
HIV-NHL. Methods. In June 1998, we started a phase II study using infu-
sional CDE (Cyclophosphamide 187.5 mg/m®/day, Doxorubicin 12.5
mg/m’/day and Etoposide 60 mg/m’/day) administered by continuous
intravenous infusion for 4 days every 4 weeks and Rituximab 375 mg/m’
i.v. onday 1. HAART was given concomitantly with CT. Results. Seven-
ty-four patients (pts) have been enrolled. The median CD4" cell count
was 161 (range 3-691) and the median Performance Status was 1 (range
0-8). Diffuse large B-cell NHL was diagnosed in 72% of pts and Burkitt
in 28%. Seventy per cent of pts had advanced stage (III-IV) disease and
57% of pts had an age-adjusted international prognostic index >2. Fifty-
two out of 74 pts (70%) achieved a complete remission (CR), 4/74 (5%)
had a partial remission and 18 pts progressed. With a median follow-up
of 61 months, only 17% of CRs have relapsed and 41/74 pts are alive.
The overall survival, disease free survival and time to treatment failure
(TTE) at 5 years were 56%, 81% and 52%, respectively. Only one sec-
ondary tumor (acute leukemia) has been observed. No case of late pul-
monary or cardiac toxicity has been reported. Conclusions. The combi-
nation of Rituximab and CDE in HIV-NHL treated concomitantly with
HAART is very active. CR rate (70%) and TTF at 5 years (52%) are com-
parable to those observed in high grade NHL of the general population.
Our data confirm that in HAART era a high proportion of HIV-NHL can
be cured.
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PRALATREXATE SHOWS SYNERGISTIC ACTIVITY WITH THE PROTEASOME INHIBITOR
BORTEZOMIB IN IN VITRO AND IN VIVO MODELS OF LYMPHOID T-CELL MALIGNANCIES

Marchi E.,'? Paoluzzi L.,” Sesham V.E.,> O’Connor O.A.?

Istituto di Ematologia ed Oncologia Medica “L. & A. Seragnoli, Policlinico San-
1'Orsola Malpighi,Bologna, Italy; *Herbert Irving Comprehensive Cancer Cen-
ter, Columbia University, New York, NY, USA

Pralatrexate (PDX) is an antifolate with greater affinity for the reduced
folate carrier (RFC-1). Bortezomib (B) induces apoptosis by inhibiting the
26S proteasome in hematologic malignancies, including non-Hodgkin's
lymphoma. We investigated the in vitro and in vivo activity of PDX+B in
apanel of T cell lymphoma and leukemia cell lines including CTCL (H9
and HH) and T-acute lymphoblastic leukemia. Cell viability in in vitro
cytotoxicity assays was determined using CellTiter-GloTM. Drug inter-
actions were analyzed using the Calcusyn or GraphPad softwares with
a combination index (CI) or relative risk ratio (RRR) <1 showing syner-
gism. Apoptosis and caspase 8-9 activation were evaluated by using Yo-
Pro-1 plus propidium iodine or active caspase 8-9 staining kits followed
by FACSCalibur acquisition. In the in vivo xenograft study, SCID beige
mice were injected with 2x10” HH cells via subcutaneous route and treat-
ed with PDX at 15 mg/kg or B at 0.5 mg/kg or the combination of the
two drugs on days 1, 4, 8, and 11. In the cytotoxicity assays, PDX+ B at
48 hours showed synergism in H9 (CI<0.38), P12 (CI<0.513) and PF382
(CI=0.352). When the same cell lines were treated with PDX+B (both
drugs at 2-6 nanoM) for 48 hours, all the combination groups showed
significantly more apoptosis than the single groups and controls. H9: B
alone: 26-53%, PDX: 22-58%, B+PDX: 69-89 %, RRR<0.9; P12: B alone:

40-57 %, PDX alone: 24-49%, B+PDX: 64-87 %; RRR < 0.9; PF382 B alone
72%, PDX alone 65%, B+PDX 94%; RRR<0.65. The combination of
PDX+B also induced a significant increase in caspase 8 and 9 activation
compared to the single drugs in H9 (RRR =<0.81 and =<0.74
respectively).When the same combinations were explored in peripher-
al blood mononuclear cells from healthy donors, the combination groups
did not show any significant apoptosis compared to bortezomib given
alone. In the in vivo xenograft study 6 out of 10 mice achieved complete
remission (CR) in the combination cohort. No significant weight loss or
death was observed in any of the cohorts. Collectively, the data suggest
that pralatrexate and bortezomib are synergistic in in vitro and in vivo
models of human T-cell [ymphoma without additional toxicity com-
pared with single agents. The combination of bortezomib and pralatrex-
ate may represent a new active regimen for the treatment of T-cell lym-
phoma and is currently being considered for Phase 1-2 studies.

€003

A PHASE I TRIAL OF RITUXIMAB PLUS CHOP CHEMOTHERAPY FOLLOWED BY YTTRIUM
90 IBRITUMOMAB TIUXETAN (ZEVALIN®) FOR PREVIOUSLY UNTREATED ELDERLY
DIFFUSE LARGE B-CELL LYMPHOMA (DLBCL) PATIENTS

Fina M.,' Tani M.,' Stefoni V.,' Gandolfi L.,' Broccoli A.,' Fanti S.°
Venturini E,' Pellegrini C.,' Derenzini E.,' Alinari L'., Marchi E.,'
Quirini E,' Rossi G.,” Angelucci E.,* Gaidano G.," Petti M.G.;
Martelli M. ,° Vitolo U., Zinzani P.L.,' Baccarani M.!

'Department of Hematology and Medical Oncology “L. & A. Seragnoli”, S.

Orsola-MalpighiUniversity Hospital, University of Bologna; *Division of Hema-

tology “Spedali Civili” of Brescia; *Division of Hematology, Cagliari Hospital;

“‘Division of Hematology, Department,of Oncology, University of Otiental
Piemonte, Novara; *Hematology Department of Medical Oncology “Regina Ele-

na” Institute, Rome; ‘Department of Cellular Biotechnology and Department of
Hemathology , University La Sapienza, Rome; "Department of Hematology “San

Giovanni Battista” Hospital Totino; *Department of nuclear medicine, Sant’Or-

sola Malpighi University Hospital, University of Bologna, Italy

In 2008 we published a phase II trial abuot the combination of 6 cycles
of CHOP plus Zevalin for previously untreated elderly patients with dif-
fuse large B cell lymphoma. The CCR was 95% with OS at 2 years of
95% and PFS at 2 years of 75%. The results of this study support a fur-
ther evaluation of Yttrium 90 Ibritumomab Tiuxetan (90Y-IT) in combi-
nation of chemotherapy. We conducted a prospective, single-arm, non-
randomized, phase II trial with CHOP plus Rituximab followed by
Zevalin reducing the number of CHOP cycles from 6 to 4 but introduc-
ing Rituximab. The rational is to utilize all the therapeutic approaches
(chemotherapy, immunotherapy and radioimunotherapy) reducing con-
ventional chemotherapy and probably related toxicity. Patient elegibili-
ty was represented by: patients older than 60 years with biopsy proven,
untreated, bidimensionally mesurable stage II, IIl or IV DLBCL. Expres-
sion the CD-20 antigen; WHO performance status of 0 to 2. patients
were treated with standard CHOP chemotherapy plus Rituximab every
21 days for 4 cycles. Patients were restaged 4 to 6 weeks after comple-
tion of 4 cycles of R-CHOP chemotherapy. Patients achieving CR, PR or
SD after chemotherapy were eligible for consolidation with 90Y-IT pro-
vided the granulocyte count was greater than 1500/microl, the platelet
count exceded 100.000/microl and the bone marrow examination at the
completion of chemotherapy demostrated no more than 25% involve-
ment with lymphoma. All patients were to receive a single dose of 90Y-
IT 14.8 MBq/kg (0.4 mCi/kg). Fifty-five patients have been enrolled: 26
were male and 29 female; the median age was 70 years (range 60-83);
17 were stage II, 38 were stage III-IV. Fifty-one patients had completed
the R-CHOP treatment and the overall response rate was 91% includ-
ing 30 (59 %) of patients in CR and 17 (32%) in PR. Treatment was well
tolerated; grade 3-4 AEs are comparable with previous experience and
the most common grade 3-4 AEs was neutropenia. At this time 43
patients had just received 90Y-IT and 37 are evaluable. Of these patients
28 (76%) are in CR and 4 (11%) are in PR. In particular, 5/12 (42%)
patients converted from PR to CR after treatment with 90Y-IT. These
preliminary data indicate that radioimmunotherapy (RIT) appears high-
ly effective and feasible as “consolidation” after 4 cycles of immuno-
chemotherapy, improving quality of response without any cumulative
toxicity.
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IMPACT OF TIME-DEPENDENT VARIABLES ON THE OUTCOME OF SPLENIC MARGINAL
ZONE LYMPHOMA: A DYNAMIC MODEL ON 84 PATIENTS

Rattotti S.,' Arcaini L.,! Pascutto C.,' Passamonti E,' Merli M. !
Rizzi S.,' Lucioni M., Boveri E.;> Rumi E.,! Astori C.,' Paulli M. ?
Lazzarino M.!

'Division of Hematology, Fondazione IRCCS Policlinico San Matteo, Universi-
ty of Pavia; *Department of Pathology, Fondazione IRCCS Policlinico San Mat-
teo, University of Pavia, Italy

Splenic marginal zone lymphoma (SMZL) is a low grade B-cell lym-
phoma, characterized by splenomegaly, lymphocytosis and bone mar-
row (BM) infiltration. Cytopenias can be present at onset or can devel-
op during the disease: noteworthy anemia belongs to the SMZL score
(Blood 2006). We evaluated the dynamic changes of clinical and labora-
tory parameters and the impact of their modifications on the outcome
of disease in a series of 84 pts (38 M, 46 F; median age 62 yrs). 5-years
overall-survival (OS) was 70 per cent and median progression-free-sur-
vival (PES) was 30 months. Diagnosis of SMZL was established accord-
ing to WHO classification 2008 and the proposed diagnostic criteria
(Leukemia 2008). We studied peripheral cytopenias, LDH, f2-microglob-
ulin and serum albumin levels (as categorical and continuous variables),
degree of splenomegaly and BM infiltration (as continuous variables).
PES was analyzed by univariate and multivariate Cox proportional haz-
ards regression models, with time-dependent covariates. The correlation
among clinical and laboratory features was tested with multiple regres-
sion model (non-parametric Spearman correlation). In univariate analy-
sis, PES was influenced by the decrease of hemoglobin (p=0.003) and
platelets (»=0.001), by the increase of LDH (p=0.001) and f2-microglob-
ulin levels (p=0.005) (as continuous variables). As time-dependent covari-
ates in multivariate Cox model, decrease of platelets (#<0.0001) and rais-
ing levels of LDH (p=0.002) are predictive of a shorter PES. We applied
a multiple regression model to evaluate the relationship of cytopenias
with other features of SMZL. Decrease of platelets is directly related
with degree of splenomegaly (¢<0.0001), with increase of f2-microglob-
ulin (»=0.0001) and reduction of albumin levels (»=0.03). There isn’t
relationship between platelets level and degree of BM infiltration (p=0.1).
Levels of hemoglobin and albumin are highly related variables
(»=0.0001), but anemia is related neither with splenomegaly (»=0.3) nor
with BM infiltration (p=0.1). In this dynamic model, PES resulted direct-
ly related to time-dependent modifications of lymphoma indexes (LDH,
B2-microglobulin), hemoglobin and platelets levels. Thrombocytopenia
is related to lymphoma mass: its aetiology seems mainly linked to hyper-
splenism. Anemia isn’t directly caused by hypersplenism or BM infiltra-
tion: its relationship with albumin levels could be explained by a pro-
gressive dysregulation of cytokine expression.

€005

BORTEZOMIB (B) AND RITUXIMAB (R) COMBINATION IS EFFECTIVE AND SAFE IN THE
TREATMENT OF RELAPSED/REFRACTORY INDOLENT NON FOLLICULAR AND MANTLE-

CELL NON HODGKIN LYMPHOMA: A PHASE 1l MULTICENTER STUDY BY INTERGRUPPO
ITALIANO LINFOMI (IL)

Pregno P., Chiappella A., Evangelista A., Balzarotti M., Fabbri A,
Ferreri A., Franceschetti S., Freilone R., De Renzo A., Gargantini L.,
Gioia D., Liberati M., Orsucci L., Rigacci L., Russo E., Salvi E,
Stefoni V., Tucci A., Zinzani PL, Vitolo U.

On the behaf of Intergruppo Italiano Linfomi (IIL) Hematology 2, S. Giovanni
Battista Hospital , Turin, Italy

Combination of Bortezomib (B) and Rituximab (R) showed in vitro
synergistic activity in Mantle Cell Lymphoma (MCL) and Marginal Zone
Lymphoma (MZL) cells. The aim of the study was to evaluate safety and
efficacy of B and R in relapsed/refractory indolent non follicular and
mantle cell lymphoma patients (pts) not eligible to HDC and ASCT. The
primary endpoint was to achieve at least ORR >40%. From September
2006 to March 2008, 54 patients were enrolled. Clinical features were:
29 males and 25 females; median age 68 years (range 50-74); 20 lympho-
cytic/lymphoplasmacytic (LL), 10 MZL and 24 MCL; 45 stage III-IVdis-
ease; IPI score 0-1 36 pts and score 2-3 18; 10 pts had 1 and 44 > 2 prior
lines of therapy; 17 pts were R-naive and 37 R-pretreated; 23 pts had
refractory disease (<1 yr from the last therapy) and 31 were in relapse
(> 1yr). The treatment plan was: one course of 4 weekly doses of R (375
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mg/sqm) and B (1.6 mg/sqm IV bolus) followed by 2 courses of 4 week-
ly IV bolus of B (1.6 mg/sqm) as single agent. Responding (CR and PR)
and stable disease pts were retreated with further 3 courses with the
same schedule. Histological diagnosis was centrally rewiewed. ORR
was 25/54 (46%, 95% CI 33.7-59.4): 14 CR and CRu (26%) and 11 PR
(20%). ORRs by histology were: 7/20 (35%) in LL, 5/10 (50%) in MZL
and 14/24 (58%) in MCL respectively. The ORR was not adversely influ-
enced by R-pretreatment: 18/36 (50%) in R-preatreated pts and 6/17
(35%) in R-naive. Relapsed pts showed better ORR then refractory ones:
19/30 (63%) and 5/23 (22%) (p=0.002). PES and OS data are pending. A
total of 251 courses were delivered with a median of 4.6 courses per pt.
Thirthy-two completed the treatment plan and 22 did not because of:
15 PD during treatment and 7 AE (1 toxic death due to interstitial pneu-
monitis). Grade 3-4 CTC haematological toxicity was rare with neu-
tropenia in 4% of the courses and thrombocytopenia in <2%. The most
frequent extraheamatological toxicity was: grade II and III neurotoxici-
ty in 13 and 5 respectively (recover or return to grade I in all of them but
one); infections were detected in 3 (pneumonitis), grade III costipation
in 2 and grade > III diarrhea in 5. The combination of R and B is effec-
tive and safe in relapsed/refractory indolent non follicular lymphoma
and MCL. Major activity was observed in MCL and MZL. This combi-
nation may offer a salvage non-chemotherapy treatment in pts not eli-
gible for intensive approaches and warrants future studies. Disclosure.
Bortezomib was free provided by Jansen-Cilag who gave a research
grant to support the study:.

€006
COMPARISON BETWEEN DIFFERENT PROGNOSTIC SCORES IN MANTLE CELL

LYMPHOMA (MCL) IN THE RITUXIMAB (R) ERA: MANTLE CELL INTERNATIONAL
PROGNOSTIC INDEX IS A BETTER PREDICTOR OF THE OUTCOME THAN IPI

Chiappella A.,' Puccini B.,” Rossi M.’ Ferrero S.,* Arcaini L.,?
Audisio E.,! Baldi I.,” Boccomini C.,' Botto B.,' Chitarelli I.,° Frairia C.,'
Freilone R.,' Ladetto M.,* Novero D.;” Paulli M.,* Rigacci L.,” Vitolo U.!

'"Hematology 2, AOU San Giovanni Battista, Tutin; *Hematology, Careggi Hos-
pital, Florence; *Division of Hematology, IRCCS Policlinico San Matteo, Pavia;
“Hematology 1, AOU San Giovanni Battista, University, Tutin; *Unit of Epi-
demiology, CPO Piemonte, University, Turin; ‘Hematology, Hospital, Siena; 7
Pathology Department, University, Turin; “Pathology Department, IRCCS Poli-
clinico San Matteo, Pavia, Ttaly

Background. A new prognostic clinical index (MIPI) and a biological
one with cell proliferation (Ki-67) evaluation (MIPIb), was shown to
give a more reliable estimation of outcome (Hoster 2008). Aims. to val-
idate MIPI and MIPIb on a retrospective group of MCL patients treated
with R-chemotherapy. Patients and methods. Between 1996 and 2009,
136 MCL at diagnosis entered into the study. Histology was centrally
reviewed. Clinical characteristics were: median age 62 (37-85) years,
77 % stage IV and 15 % with blastoid variant. First-line treatments were:
R-high-dose chemotherapy in 48 patients, R-fludarabine based
chemotherapy in 22, R-CHOP-like in 50 and others R containing regi-
mens in 16. Ki-67 evaluation was evaluable in 93 patients. Overall Sur-
vival (OS) and progression-free survival (PFS) curves were estimated
both overall and stratified by MIPI, MIPIb and IPI score. Differences
between curves were tested using the 2-tailed log-rank test. In order to
quantify the predictive discrimination of MIPI, MIPIb and IPI scores,
univariate logistic models (with death and progression event as binary
outcomes) were fitted and the area under the receiver operating charac-
teristic (ROC) curves (c-index) was estimated.

Table 1.
2-year 0S (%) p 2-year PFS (%) p
LR IR HR R R HR
MIPI (n=120) 97 81 51 <.00001 85 80 36 <0001
IPI (n=122) 88 95 65 004 79 84 46 10029
MIPIb (n=93) 95 64 48 .0002 85 47 32 .0001

Results. According to MIPI 42 patients (31%) were at low-risk (LR, 0-
8), 36 (26%) at intermediate-risk (IR, 4-5), 42 (31 %) at high-risk (HR, >5)
and 16 missing. MIPIb was calculated on 93 patients: 70 patients (75%)
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were at LR (0-5.699), 7 (8%) at IR (5.7-6.499), 16 (17%) at HR (>6.5).
According to IPI 38 patients (28%) were at LR, 40 (30%) at LIR, 44 (32 %)
at IH-HR and 14 missing. Responses were as follows: complete 74, par-
tial 29, no response 22, not yet evaluable 11. With a median follow-up
of 26 months, 2-year OS was 80% (95%CI:71%-87 %) and 2-year PFS
was 67 % (95%Cl:57 %-75%). Two-year OS and 2-year PES rates accord-
ing to MIPI, IPI and MIPIb are shown in Table 1. The c-index for death
and failure event were 73% and 65% for MIPI, 66% and 64% for IPI
respectively; for MIPIb, assessed in a subsample, were 67 % and 62%.
Conclusions. MIPI score was more predictive than IPI for death event and
is more accurate to predict different OS in MCL. New therapeutic strate-
gies are warranted to improve the outcome of MCL namely in HR group.

ACUTE LEUKEMIAS 1
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MULTICENTER PROSPECTIVE CLINICAL TRIAL WITH LOW DOSE GEMTUZUMAB-0Z0GAM-
ICIN PLUS FLUDARABINE, CYTARABINE, IDARUBICIN (GO-FLAI) AS INDUCTION THERAPY
OF CD33-POSITIVE ACUTE MYELOID LEUKEMIA (AML) PATIENTS YOUNGER THAN 65
YEARS.

Candoni A.,' Martinelli G.,” Gherlinzoni E,° Papayanidis C.,>
Toffoletti E.,' Simeone E.,' Ottaviani E.,> Gottardi M., lacobucci I.,2
Paolini S.,” Michelutti A.,' Lama B.,> Calistri E.,* Visani G.," Isidori A.,*
Piccaluga PP.” Damiani D.,' Russo D.,” Baccarani M., Fanin R.!

'Chair and Division of Hematology, BMT Unit, Department of Clinical and
Morphological Research, University Hospital, Udine; *Institute of Haematology
and Oncology “A. and L. Seragnoli”, University of Bologna; *Division of Hema-
tology, Ca Foncello Hospital, Treviso; ‘Hematology and HSCT Center, San Sal-
vatore Hospital, Pesaro; *Chair of Hematology and BMT Unit, University of
Brescia, Italy

Introduction. The role and safety of Gemtuzumab-ozogamicin (GO)
target-therapy in first-line induction chemotherapy of AML patients
younger than 65 years has not yet been defined. Here we report the pre-
liminary results of a multicenter clinical trial combining low dose of GO
with FLAI (Fludarabine, Cytarabine, Idarubicin) regimen. Patients and
methods. The primary goal of this study was to evaluate the efficacy and
the safety profile of FLAI plus GO as induction regimen. Ninety-four con-
secutive AML patients were included. All patients were younger than 65
with a median age of 50 years (range, 20-65) and CD33 expression
exceeded 20% in all cases. The M/F ratio was 48/46, and 69/94 (73%)
of patients were poor-risk at diagnosis. The induction regimen (GO-
FLAI) included fludarabine (30 mg/sqm) and Ara-C (2 g/sqm) on days 1-
5, idarubicin (10 mg/sqm) on days 1, 3, and 5 and GO (3 mg/sqm) on day
6. Hematopoietic stem cell transplant (HSCT) was planned for all high
risk AML patients in first complete remission (CR) after consolidation
with intermediate doses of Ara-C and idarubicin ID-AC and IDA). Cyto-
genetic, multidrug-resistance phenotype, FLT3 and NPM mutation sta-
tus, WT1 quantitative expression analyses, were performed at diagno-
sis in all patients. Quantitative WT1 gene expression, cytogenetic (in
positive cases) and specific molecular marker analyses were performed
after induction to detect and follow Minimal Residual Disease. Resulls.
Patients were evaluated for response rate, treatment-related adverse
events, overall survival (OS) and disease free survival (DFS). After induc-
tion with GO-FLAI, CR rate was 84% (76 of 91 evaluable pts); two
patients achieved partial remission and 13 were resistant (Overall
response rate 86%). There were only 3 cases of death during induction
(DDI3%). In the setting of patients who achieved a cytological CR after
GO-FLAI the mean of WT1 dropped from 6463+5501 copies/104ABL
(at diagnosis) to 117+225 copies/104ABL after induction therapy
[¢<0.05]. The haematological and extra haematological toxicity of GO-
FLAI was manageable; 56% of patients experienced transient and
reversible GO infusion-related adverse events (especially fever and
chills), but no cases of veno-occlusive disease occurred during
chemotherapy or after HSCT. After a median follow-up of 12 months
(range 1-40), 78/94 (83 %) patients are alive (72/78 in CR). The probabil-
ity of 2-year OS and DFS was 75 and 71 %, respectively. Allogeneic and
autologus HSCT was performed in 49 (52%) and 12 (13%) patients,
respectively. Conclusions. The current study confirms that GO-FLAI is an
effective and well tolerated induction regimen for CD33 positive AML
patients younger than 65 years, with a high complete response rate,
good disease debulking, favourable safety profile, low DDI.

haematologica | 2009; 94(s4) | 9



Oral Communications

€008

INACUTE MYELOID LEUKEMIA, THE USE IN INDUCTION OF STANDARD DOSE ARAC IS
ASSOCIATED WITH A BETTER QUALITY OF RESPONSE AS COMPARED TO AN INDUCTION
REGIMEN CONTAINING HIGH DOSE ARAC
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The clinical advantage of high-dose (HD) cytarabine (ARA-C) in induc-
tion chemotherapy for acute myeloid leukemia (AML) is still controver-
sial. The purpose of our study was to explore the impact on the “quali-
ty of response”, of an induction regimen containing standard dose (SD)
ARA-C versus HDARA-C, by measuring minimal residual disease (MRD)
once CR was achieved. MRD was determined by multiparametric flow
cytometry on bone marrow samples collected at the end of induction and
consolidation therapy. The threshold for MRD negativity was set below
a number of 3.5x10~ residual leukemic cells. We evaluated 110 patients
with de novo AML, enrolled sequentially in DCE arm of AML10 (n=40)
and in AML12 (n=70) EORTC/GIMEMA randomized trials, between
1995 and 2007. In DCE arm of AML10, induction treatment combined
ARA-C (100 mg/m?* day 1-10), etoposide (50 mg/m’ day 1-5), and on days
1,3,5, daunorubicin (50 mg/m?). In AML12 trial, patients received the
same treatment of DCE arm except for ARA-C dose that was 100 mg/m’
day 1-10 or 3000 mg/m?*/q12 hrs on days 1,3,5 and 7, according to ran-
domization. As consolidation, all patients received ARA-C (500
mg/m?*/q12 hrs day 1-6) and daunorubicin (50 mg/m’, day 4-6). Median
age was 44 yrs (range 18-60), 64 males and 46 females. Seventy-five
patients were treated with SDARA-C regimen and 35 with HDARA-C
regimen. The two groups were well balanced in terms of FAB distribu-
tion, WBC count, cytogenetics, FLT3 and NPM1 mutation and Pgp-170
expression. After induction, we observed a significantly (p=0.04) higher
frequency of MRD negativity in SDARA-C arm versus HDARA-C arm
(82% vs 18%, respectively). After consolidation, this figure was con-
firmed (84% vs 16%, p=0.021). At this stage, 3 further patients treated
in the SDARA-C arm, became MRD negative, whereas none of the
HDARA-C arm did so. Overall, median level of MRD was significantly
lower in SDARA-C group both after induction (1.1x107° vs 6x107,
»=0.023) and consolidation (7x107° vs 2.9x107, p=0.021). We identified 4
different groups of patients based on combination of MRD status after
consolidation and ARA-C schedule delivered. At 5 years DFS for SDM-
RDneg, HDMRDneg, HDMRDpos and SDMRDpos was 67 %, 33%,
24% and 12%, respectively (p<0.0001). In conclusion, the use of SDARA-
C in induction, is associated with a better “quality” of response due to
an early leukemic burden clearance, as demonstrated by the more fre-
quent achievement of MRD negative status compared to HDARA-C
schema.
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APOPTOSIS IN ADULT ACUTE MYELOID LEUKEMIA PATIENTS
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Introduction. Acute myeloid leukemia (AML) is a heterogeneous dis-
ease with various chromosomal aberrations. The karyotype at diagnosis
provides important prognostic information that influences therapy and
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outcome. However, using conventional chromosome banding techniques
alone, karyotype abnormalities are detected in only half of all cases. Ais.
To identify novel genomic regions of interest in normal karyotype AML
and to identify novel candidate regions and disease-related genes in
patients with complex karyotypes using genome-wide SNP-array. Patients
and methods. Samples from 70 AML patients with FAB-M0, M1, M2, M3,
M4, M5, miscellaneous cytogenetic abnormalities and normal karyotype
were examined by SNP arrays (Human Mapping 250K Nspl and SNP6.0,
Affymetrix). Fluorescence in situ hybridization, quantitative PCR and
nucleotide sequencing were used to confirm genomic alterations. Results:
A wide spectrum of different genetic lesions (gains/losses) involving com-
plete chromosome arms (del 164, i(13q10), del 3p, del 7p, monosomy 9)
or submicroscopic genomic intervals were identified in a substantial pro-
portion of cases (55%) with a prevalence of gains respect to losses. Focal
genetic alterations were detected at the breakpoints of previously cyto-
genetically identified chromosomal translocations, such as t(2;3)(p22-
23)(q26-27) and t(1;11)(p32;q23). Hemizygous deletions were identified
at 2g33.3-q34 involving ERBB4 (v-erb-a erythroblastic leukemia viral
oncogene homolog 4 avian), at 9p21.3- p21.2 (CDKN2A-2B), at 12p13
(ETV6), at 17q12 (NF1) and 21q21.2 (RUNX1). Most frequent gains affect-
ed the oncogene MYC at 8q24 (4.33 Mb), the ABC transporters genes at
17q24, PTPRM at 18p11 and ERG at 21g22. Other recurring genetic
lesions were uncommon and were identified only in single cases. Some
lesions affected regions with a single gene, such as: ETAA1, FIGN,
STK32B, PRAGMIN, PCM1, GLIS3, MRGPRX1, SESN3, BCL2L14 or
lacking annotated genes. Marked differences in the combination of copy
number anomalies were identified across the different genetic subtypes
of AML. Conclusion. These data demonstrated that, in contrast to adult
acute lymphoblastic leukaemia (ALL), AML is characterized by relative-
ly few recurring copy number alterations, and that spectrum of genetic
anomalies is significantly associated with AML disease subtype. Sup-
ported by: European LeukemiaNet, AIL, AIRC, FIRB 2006, Fondazione
del Monte di Bologna e Ravenna, PIO project 2007, Strategico di Ateneo.
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COMPREHENSIVE RISK STRATIFICATION OF ADULT PATIENTS WITH ACUTE MYELOID

LEUKEMIA BY INCLUDING MINIMAL RESIDUAL DISEASE ASSESSMENT IN PROGNOSTIC
ALGORITHMS
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Prognostic stratification of patients with acute myeloid leukemia
(AML) relies on cytogenetic/genetic risk assessment at diagnosis. We
have shown by flow cytometry that minimal residual disease (MRD)
negativity (bone marrow residual leukemic cells <3.5x10™) at the end of
consolidation therapy is independently associated with a significantly
longer relapse free survival (RES) and overall survival (OS). The aim of the
study was to develop a comprehensive risk stratification approach inte-
grating information derived from baseline cytogenetic/genetic assess-
ment with those inherent the status of MRD. One hundred and 68
patients affected with non-M3 AML were treated according to the
EORTC/GIMEMA  protocols AML10/AML12 (age <6lyrs) or
AML13/AML15 (age >61 yrs). At the end of consolidation, 47 and 121
patients were MRDneg and MRDpos, respectively. Those MRD™ had a
significantly longer OS and RES either in univariate or multivariate analy-
sis (¢<0.001 for both). The combined analysis of post-consolidation MRD
status, FLT3-ITD and karyotype allows two populations of patients to be
recognized (Figure 1): 1) high-risk: with FLT3-ITD mutation, unfavor-
able-risk karyotype and favorable/intermediate karyotype MRDpos at
the post consolidation time-point. For this subgroup the clinical outcome
is very poor with long-term OS and RES below 20%; 2) low-risk: MRD-
neg at the post consolidation time-point with no FLT3-ITD mutations
and/or unfavorable karyotype. This category has a favorable outcome
with a long term RFS higher than 60%. Based on these observations, we
propose that allogeneic transplant is recommended, not only for poor-risk
karyotype or FLT3 positive AML, but also for good/intermediate and
FLT3 unmutated categories not gaining MRD negativity, being this option
able to provide a superior chance to prolong RFS. Patients belonging to
MRDneg good/intermediate and FLT3 unmutated categories, who can
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experience a long term survival approaching 60-70%, may have their life
expectancy jeopardized by the choice of a therapeutic strategy, such as
allogeneic transplant, with a disadvantageous risk/benefit ratio. Thus,
the combined evaluation of baseline prognosticators (gene mutations,
cytogenetics) and parameters inherent the quality of response (MRD), is
useful to refine risk assessment of AML and to facilitate the decision mak-
ing process in the direction of tailored options which take into account
the actual clinical risk of the patients.
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Figure 1. Risk assessment according to FLT3, karyotype and MRD status.

Cco11

MULTIDRUG RESISTANCE AND APOPTOSIS REPRESENT SYNERGIC MECHANIMS OF THER-
APY FAILURE IN ACUTE MYELOID LEUKEMIA

Del Principe M.I,, Del Poeta G., Buccisano E, Maurillo L., Neri B., Otta-
viani L., Luciano E, Sarlo C., Piccioni D., Irno Consalvo M.A., Ammatu-
na E., Bruno A., de Fabritiis P, Venditti A., Lo Coco E, Amadori S.

Department of Hematology, University “Tor Vergata”, Roma, Italy

Background. Gene expression profiling confirmed that multidrug resist-
ance (MDR) factors (P-glycoprotein [PGP], lung resistance protein [LRP],
multidrug related protein [MRP]) and apoptosis (bcl-2, bax) are involved
in AML poor outcome. The availability of third-generation MDR
inhibitors (zosuquidar) and apoptotic molecules (aurora kinase inhibitors),
prompted us to strengthen the clinical significance of MDR and apopto-
sis in AML.
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Aims. The aims of our research were: 1) to confirm that both bax/bcl-
2 (apoptosis) and MDR have relevant clinical impact; 2) to verify their
additive and independent prognostic value. Patients and methods. We inves-
tigated 420 non-M3 AML pts, median age 58 years, treated with inten-
sive chemotherapy regimens. MDR and bax/bcl-2 were performed by

flow cytometry, setting cut-off at 20% (PGP), 5% (LRP), 10% (MRP) and
0.35 (bax/bcl2). Results. Two hundred-forty four pts (58%) had higher
bax/bcl-2, 267 (63%) were PGP+, 223 (53%) LRP* and 216 (51%) MRP".
Concurrent positivity for PGE, LRP and MRP defined MDR" subset (112
pts). A significant lower complete remission (CR) rate was found in pts
with lower bax/bcl-2 (40% vs 70%, p<0.00001) or higher MDR (35% vs
74%, p<0.00001). Overall survival (OS) and disease free survival (DES)
were shorter in pts with lower bax/bcl-2 (0% vs 20% at 4 years,
»<0.00001 and 0% vs 18% at 3 years, p=0.0001) or higher MDR (0% vs
28% at 3 years, p<0.00001 and 5% vs 36% at 2 years, p=0.0001). Inter-
estingly, bax/bcl-2 and MDR showed additive prognostic impact, since
higher bax/bcl-2 plus lower MDR identified pts at better prognosis with
regard to CR (90% vs 25%, p<0.00001), OS (46% vs 0% at 1 year,
»<0.00001) and DFS (41% vs 0% at 2.5 years, p=0.0009) (Figure). Note-
worthy, also PGE, LRP and MRP showed additive prognostic impact with
regard to OS, since PGP+LRP+MRP* pts showed a worse outcome vs
PGP alone (0% vs 10% at 3 years), LRP* alone (0% vs 8% at 3 years) or
MRP* alone (0% vs 4% at 3 years). The superior independent prognostic
value of bax/bcl-2 over MDR was confirmed in multivariate analysis with
regard to CR (bax/bcl-2: p=0.0001; PGP: p=0.004), OS (bax/bcl-2:
p=0.0001; LRP: p=0.02) and DEFS (bax/bcl-2: p=0.0004; PGP: »=0.03; LRP:
p=0.08). Conclusion. Apoptosis and multidrug resistance are synergic prog-
nostic factors in AML. Multivariate analysis demonstrates that apoptosis
has a more relevant clinical impact and therefore therapeutic strategies

have to target first apoptosis and then MDR in AML.
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ACUTE PROMYELOCYTIC LEUKEMIA (APL) IN PATIENTS AGED OVER 60 YEARS:
A MULTICENTER EXPERIENCE OF 34 CONSECUTIVE UNSELECTED PATIENTS.
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Treatment of APL have evolved resulting in cure rate of 75-80% in
young-adults. However, the prognosis of older APL patients remains
poorer, due to considerable toxicity of either induction or consolidation
therapy. Here, we describe a cohort of 34 consecutive APL patients aged
over 60 years, with particular emphasis to patients managed outside of a
clinical trial, because of comorbidities at diagnosis. In all cases, APL diag-
nosis was confirmed by molecular identification of the PML/RARa hybrid
gene and karyotypic detection of the t(15;17). Median age was 70 years.
According to WHO scale, 2 (6%) patients were classified as performance
status (PS) 0, 12 (35%) as PS 1, 16 (47%) as PS 2, and 4 (12%) as PS 3.
Twenty-seven patients (84%) were affected by a least one concomitant
disease requiring specific treatment. According to Sanz prognostic mod-
el, 10 patients (29%) were classified as low risk, 17 (50%) as intermedi-
ate and 7 (21%) as high risk. Twenty-three patients (68%) fulfilled inclu-
sion criteria of the GIMEMA AIDA protocol and were actually given the
programmed treatment, while 11 (32%) received a personalized
approach. Causes of exclusion by the protocols were: poor PS in 4
patients, severe cardiomiopathy in 7 and death occurring within 48 hours
from diagnosis in 5. Five patients presented with two concomitant rea-
sons for exclusion. In all frail patients, poor PS was judged as unrelated
to APL. Median age was 69 years for patients on protocol as opposed to
75 years for the remaining ones (»=0.02). Six patients (18%) died within
two days from diagnosis; among these, only one was on protocol. In frail
subjects induction and consolidation depended on physician attitude; in
particular, 10 patients received only ATRA, while one patient received
ATRA + IDA (at reduced dose of 6mg/sqm) because of severe concomi-
tant leukocytosis. Overall, CR was achieved in 68% of cases; CR rate was
74 % for patients on protocol as opposed to 54 % for those out protocol.
Most frequent causes of death was cerebral hemorrhage. Patients accrued
into AIDA protocol achieved longer survival (median not reached vs. 10
months, p:0.01). In conclusion, our data show that about 30% of older
APL patients are not eligible to accrual in multicenter clinical trials; fur-
thermore, in this subset the possibility of early death is substantial. How-
ever, when CRis achieved, a personalized consolidation approach can be
adopted with possibility of achieving long-term disease control.
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TET2 DELETION IS AN EARLY EVENT AFFECTING CD34+ HAEMATOPOIETIC PRECURSORS
INAML

Nofrini V.,' Crescenzi B.,' La Starza R.,! Pierini V.,! Varasano E.,' Gian-
felici V., Testoni N., Paolini S.,* Romoli S.,' Beacci D.,!
Pierini A.,' Falzetti E,' Arcioni E,' Martelli M.E,' Mecucci C.!

'Haematology and Bone Marrow Transplantation Unit, University of Perugia;
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Background. TET2, a candidate tumor suppressor gene at chromo-
some 4q24, is reported to be involved in haematological diseases but
its role in normal and malignant haematopoiesis remains unclear. Aim.
To characterise 4q rearrangements by FISH and study haematopoiet-
ic lineages affected by cytogenetic or cryptic del(4)(q24) by Fluores-
cence Immunophenotype and Interphase Cytogenetics as a Tool for
Investigations of Neoplasms (FICTION) in patients with haematolog-
ical diseases. Materials and methods. We recruited 8 patients, 1 with
leucopenia and normal marrow morphology; 3 with chronic
myelomonocytic leukaemia (CMML); 4 with acute myeloid leukaemia
(AML). All had cytogenetic or cryptic del(4)(q24). An interstitial dele-
tion was present in 3. The 4q24 band was involved in reciprocal or
unbalanced chromosome rearrangements in 5. FISH was performed
on bone marrow samples from all patients with 22 DNA clones map-
ping from 4q21 to 4q26. FISH screened for cryptic del(4)(q24) in 95
patients with diverse haematological diseases: 10 with the 5g- syn-
drome, 11 with JAK2-positive CMPD, 8 with Ph- CMPD, 21 with
AML, 30 with MDS, 13 with CMML and 2 with MDS/MPD. FIC-
TION on peripheral blood cells from 2 patients (1 CMML in evolu-
tion;1 AML) used clone RP11-16G16 labelled in green combined with
these monoclonal antibodies labelled in red: anti-CD34 and -CD133
for haematopoietic precursors; anti-CD33, -CD13 and -CD14 for
myelomonocytic cells; anti-glycophorin A for erythroid precursors;
anti-CD19 and -CD20 for B cells; anti-CD3 and -CD7 for T cells. From
21 to 100 cells were analyzed for each antibody. The cut-off for RP11-
16G16 deletion was established at the upper limit from normal con-
trols. Results. FISH detected a 424 deletion in all 8 cases and identi-
fied a common deleted region corresponding to clone RP11-16G16
which encompasses the TET2 gene. Upon screening for cryptic
del(4)(q24), all 95 patients were negative. In both cases FICTION
showed RP11-16G16/TET2 monoallelic deletion in the following sub-
populations: CD347, CD133*, CD33*, CD13*, CD14*, CD7*, and
CD20. Erythroid precursors, CD19* and CD3" cells were involved in
the patient with AML. In the other case CD3* cells were diploid. Dis-
cussion. Our studies demonstrate: - monoallelic loss of a critical region
at 4q24 affects the TET2 gene; - RP11-16G16/TET2 cryptic deletion is
rare; - del(4)(q24) may be an early event in MDS/AML, affecting CD34*
haematopoietic precursors in AML.
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GENE EXPRESSION PROFILE OF HUMAN NORMAL HEMATOPOIETIC CELLS EXPOSED TO
DIOXIN

Fracchiolla N.S.,' Todoerti K.,',* Servida E,* Milani R.,* Corradini P.,*
Neri A.,'” Bertazzi P.A.,” Lambertenghi Deliliers G."

'Ematologia 1-CTMO, Fondazione IRCCS Ospedale Maggiore Policlinico,
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Studio e la Cura dei Tumori, Universita di Milano, Milano; *Pier Alberto
Berttazzi, EPOCA, Epidemiology Research Center, Department of Occupation-
al and Environmental Health, Universita di Milano, Milano, Ttaly

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is an agonist of the
aryl hydrocarbon receptor (AhR), a member of the erb-A family that
also includes receptors for steroids, thyroid hormones, peroxisome
proliferators and retinoids. When bound to dioxin, the AhR binds to
DNA and alter the expression of genes including cytokines and growth
factors. TCDD has a large number of biological effects such as long-
lasting skin disease, cardiovascular disease, diabetes and cancer. An
increase in Hodgkin's disease, non-Hodgkin's lymphoma and myeloid
leukemia risk was observed after 15 years in the population exposed
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to dioxin after the 1976 accident in Seveso, Italy. We studied the effect
of in vitro TCDD exposure on clonogenic growth of CD34* hematopoi-
etic progenitor cells obtained from healthy volunteers and mobilised
by G-CSE The dioxin dose capable of inhibiting the growth of 50%
of the colonies in semisolid medium (IC50) was 20 nM. Furthermore,
we analyzed the gene expression profiles of the CD34" cells before and
after exposure to 10 nanomolar TCDD by means of HG-U133A arrays
(Affymetrix). Supervised analysis (DNA-Chip Analyzer, dChip 2008)
of 4 treated versus 4 untreated samples identified 126 upregulated and
95 downregulated genes significantly involved in cell-adhesion and
angiogenesis processes (13%) and also in transcription regulation
(12%). Regulation of cell cycle and proliferation (9%), immune
response (8%), calcium binding and ion transport (8 %), synaptic trans-
mission and visual perception (8%), signal transduction (8%) and tis-
sue development and differentiation (7 %) were other consistently
modulated functions. Several genes related to fertility and to protein,
lipid and carbohydrate metabolic processes, together with genes asso-
ciated to generation of precursor metabolities and energy resulted also
differentially expressed. Interestingly, some proto-oncogenes (9/126,
7 %), implicated in specific chromosomal/molecular alterations char-
acterizing several hematological malignancies, such as ABL2,
ARHGAP26, ETO and GAS7, were found upregulated after TCDD
exposure. Overall, the inhibition of clonogenic potential and the mod-
ulation of gene expression induced by TCDD exposure on the CD34*
normal progenitor cells may suggest a role of TCDD in the neoplastic
transformation of hematopoietic stem cells supporting the epidemio-
logic data of increased hematologic cancer risk in the population
exposed accidentally to the substance.
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MUTATIONAL ANALYSIS OF TET2 IN MYELOID MALIGNANCIES
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'Hematology and Bone Marrow Transplantation Unit, University of Perugia;
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tology, “La Sapienza” University, Rome, Italy

Background. TET2, a putative tumor suppressor gene at chromosome
4424, codes for two predicted proteins generated by alternative splicing
events (long and short isoforms). TET2 undergoes deletions and/or muta-
tions in polycythemia vera (16%), essential thrombocythemia (5%), pri-
mary myelofibrosis (17 %), systemic mastocytosis (29 %), myelodispasia
(MDS) (14%) and acute myeloid leukemia (AML) developing from
MDS/Chronic MyeloproliferativeDisorders (33%). Aims. To investigate
whether the second TET2 allele is mutated in patients with monoallelic
deletion. Methods. We analyzed TET2 mutations in 9 patients with
MDS/AML bearing 4q24/TET2 deletions as shown by cytogenetic and
FISH studies. Mutations in all coding TET2 exons (NC_000004.10) were
detected by PCR-based denaturing high performance liquid chromatog-
raphy (DHPLC) using a WAVE-MDTMSystem (Transgenomic, Omaha,
NE) equipped with a DNASep Cartridge. PCR primers amplified 300-600
bps amplicon sequences. PCR amplicons overlapped all exons to ensure
complete coverage. Annealed PCR fragments were injected onto the
DNASep HT cartridge for analysis. Electropherograms from patients
were compared with normal controls. and abnormal chromatographs
underwent direct bidirectional sequencing using ABI prism 3130 (Applied
Biosystem). Nonsense and frameshift mutations were detected using
Finch TV version 1.4.0. Retrotranscription-PCR (RT-PCR) using specific
primers for long and short isoforms investigated mRNA mutations.
Results. DHPLC profiles were abnormal in 7/9 patients. In 3 patients
(33%) direct sequencing detected known TET2 polymorphisms (2 in
exon 6; 1 in exon 11). In 4 patients (44%) 2 mutations emerged in exon
3 (nonsense: ¢.1410C>A, p.C470X; frameshift: c.2222delA,p.N741FsX)
and in exon 11 (nonsense: ¢.4546C>T, p.R1516X; frameshift: c.5342del-
CA, p.C1780£sX6). Mutations were confirmed in 3/4 cases with available
RNA using RT-PCR and direct sequencing (NM_001127208). All muta-
tions produced predicted truncated proteins. Conclusions. Our study con-
firm TET2 loss-of-function mutations are implicated in MDS and AML.
Since both alleles were either deleted or mutated in all cases, we hypoth-
esize complete loss of wild-type TET2 is needed for disease pathogene-
sis. in vivo and/or in vitro functional studies will elucidate the putative
leukemogenic role of predicted TET2 mutated proteins.
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HIGH SENSITIVITY OF FLOW CYTOMETRY IMPROVES DETECTION OF OCCULT
LEPTOMENINGEAL DISEASE IN HEMATOLOGIC MALIGNANCIES

Del Principe M.I., Quaresima M., Irno-Consalvo M., Fraboni D.,
Ammatuna E., Panetta P., Pupo L., Gumenyuk S., Di Caprio L.,
Franceschini L., Postorino M., Del Poeta G.,' Maurillo L.,' Buccisano
E, Lo Coco E, Amadori S., Venditti A

Ematologia, Fondazione Policlinico Tor Vergata, Roma; 'Ematologia, Ospedale
S.Eugenio, Roma, Italy

The morphologic examination of cerebrospinal fluid (CSF) fails to
demonstrate malignant cells in up to 45% of patients in whom lep-
tomeningeal disease is thought to be present. Flow cytometry (FCM)
is considered to be more sensitive than cytomorphology, but the clin-
ical implications of positive FCM without positive cytomorphology
(CM) is not clear. The aims of our study were: 1) to assess the diagnos-
tic accuracy of FCM versus conventional CM and 2) to evaluate the
clinical implications of single FCM positivity (FCMpos/CMneg). Since
March 2008, CSF samples from 60 patients were obtained after
informed consent was given. Thirty-seven males and 23 females, medi-
an age 54 years (range 17-75). The haematological diagnoses were
acute myeloid leukemia (AML=23), B-lymphoblastic leukemia (B-
ALL=14), T-lymphoblastic lymphoma (T-LBL=6), diffuse large cell-NHL
(DLC-NHL=16) and plasmacell leukemia (PL=1). Morphological exam-
ination was performed on cytospin preparations stained with May-
Grunwald Giemsa. Immunophenotyping was performed by four-col-
or immunofluorescence assay. The minimal number of clonally restrict-
ed and/or phenotypically aberrant cells to define CSF infiltration by
FCM, was 10 clustered events. We found a total of 20/60 cases (33%)
FCM positive (AML=9, B-ALL=4, T-LBL=5, DLC-NHL=2): 6 cases were
FCMpos/CMpos, while 13 (65%) were FCM7/CM, 1 was
FCMpos/CMpos but leptomeningeal localization was unconvincing
due to suspected peripheral blood contamination. Of 13 FCM/CM-
patients, 8 were AML, 4 T-LBL, 1 B-ALL. Four of these 13 (31%), devel-
oped overt CNS disease (T-LBL=3, B-ALL=1), in spite of intrathecal
administration of prophylactic liposomal ARA-C. Of note, none of
FCMpos/CM™ AML patients experienced overt CNS disease, although
no intrathecal prophylaxis was given in these cases. None of FCM neg-
ative patients experienced an overt CNS disease. In conclusions, as
compared to CM, FCM significantly improves the detection power of
leptomeningeal occult localization, allowing clinicians to select patients
candidate for pre-emptive intrathecal therapy and additional cranio-
spinal radiotherapy, being prophylaxis not sufficient to prevent CNS
disease. In AML, it does not appear clear the clinical relevance of a
FCM"/CM- condition and possible peripheral blood contamination
should be carefully evaluated. On the other hand the schedule of ARA-
C dosing might also have a role in preventing overt CNS leukemia in
FCM/CM~ AML patients.
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VARIABILITY OF VERY HIGH PLATELET COUNT: A POSSIBLE CAUSE OF ERROR IN
DECISION TREATMENT OF ESSENTIAL THROMBOCYTHEMIA

Rossi G., Valentini S., Di Mario A., Giammarco S., Puggioni P,
Rumi C., d'Onofrio G. Zini G.

ReCAMH - Istituto di Ematologia , Universita Cattolica del Sacro Cuore,
Roma, Italy

Objectives. Quality of high levels platelet count is mandatory for diag-
nosis, prognosis and treatment of MPNs, in particular in ET. Very high
platelet count are associated with increased thrombotic and hemor-
rhagic risk in ET, frequently found in cases with clonally derived
thrombocytosis and JAK2 V617F mutation. Moreover, the internation-
al Guidelines for ET treatment fix platelet count as a basic make-deci-
sion parameter, besides age and thrombo-hemorrhagic events, to treat
with platelet lowering drugs: platelet count needs to be reduced in
patients >60ys with a history of major thrombosis/major bleeding, or
with a platelet count >1,500x10°/L, as well as in patients between 40-
60 years with platelet count >1,000x10°/L with cardiovascular risk fac-
tor or familial thrombophilia. The target platelet count in patients treat-
ed with platelet-lowering therapy is 400-600x10°/L. Although auto-
mated blood cell counters do provide accurate platelet counts in the
normal range and even at very low levels, with coefficient of variation

below 5%, no data are available on the quality of automated platelet
counts at the very high levels seen in ET and some other MPS. Meth-
ods. We analyzed 31 peripheral blood samples from different patients
with platelet count above 600 x10°/L with four different routine auto-
mated blood cell counters: one dual angle laser (DAL) optical method
and three electrical impedance methods. Two of the impedance ana-
lyzers could also measure an optical platelet count, used for internal
control. Eleven samples were also tested by the ICSH flow-cytomet-
ric reference method using anti-CD61 monoclonal antibodies. Results.
Platelet counts obtained with different methods showed excellent cor-
relation, with 12 higher than 0.9 in all cases, with an evident constant
bias depending on the different analytical methods. The DAL method
consistently provided results higher than the three impedance meth-
ods (p<0.005). The mean of all 31 results was 1,095x10°/L for DAL and
varied between 888-935 for the three impedance methods, with a
mean difference ranging from 174-239x10°/L platelets. Most impor-
tantly from a clinical standpoint, 19 of the 31 results were higher than
1,000 with the dual angle optical analyzer, while only 8-10 of them
were above 1,000 with the impedance analyzers. Differences tended
to increase proportionally to platelet counts. Results obtained with the
optical channels of the impedance analyzers did correlated extremely
well with the respective impedance counts and, consequently, were
significantly lower (p<0.001) than the DAL Results. Results obtained
with the reference flow-cytometric method correlated poorly with
automated platelet counts, especially at the highest levels: differences,
however, were lesser on average with the DAL results. Conclusions.
This study underlines that the problem of analytical variability and
incomplete inter-method transferability of high platelet counts is rele-
vant, especially for treatment options in patients with ET and throm-
bocytemic MPN. In our small series about 50% of patients presenting
with more than 1,000x10°/L platelets with one method, potentially
needing a platelet lowering treatment, showed a platelet count below
this threshold with three counters based on a different method. Dis-
crepancies could be ascribed to difficulties of counting very large
platelets or, more probably, to method-dependent coincidence error.
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ANALYSIS OF SEROUS EFFUSIONS AND BRONCHOALVEOLAR LAVAGES FROM PATIENTS
WITH HEMATOLOGIC NEOPLASM: COMPARISON OF FLOW CYTOMETRY AND
CYTOMORPHOLOGY WITH RETROSPECTIVE CLINICAL ASSESSMENT IN 84 CASES

Cesana C.," Scarpati B.,' Brando B.,” Volpato E.,' Bertani G.,' Ferri U.,!
Faleri M.,* Nosari AM.,' Scampini L.,' Barba C.,' Cantoni S.,' Lando
G.," Nichelatti M.,' Morra E.,! Cairoli R.!

'Department of Oncology, Niguarda Ca’ Granda Hospital, Milan; *Blood
Center and Laboratory of Hematology, Legnano Hospital, Legnano; *Division
of Surgical Pathology and Cytogenetics, Niguarda Ca’ Granda Hospital,
Milan, Italy

The differential diagnostic potential of flow cytometry (FC) and
cytomorphology (CM) in the analysis of (i) body cavity fluids (BCF)
according to different diagnostic settings and (ii) bronchoalveolar
lavages (BAL) from patients with hematologic neoplasm (HN) is large-
ly undetermined. Among 1,003 BCF other than cerebrospinal fluid ana-
lyzed by four-color FC between 2002 and 2009, we selected those with
(i) suspected or known HN at the time of withdrawal, (ii) CM per-
formed on the same sample, and (iii) availability of follow-up findings
for retrospective clinical assessment (RCA). FC and CM results (posi-
tive or negative for neoplastic cells) were compared to RCA. Uncertain
results by CM were excluded from the analysis. Inter- and intra-
method comparisons were performed by means of ROC curve analy-
sis and Chi Square test, respectively. Eighty-four samples, 57 serous
effusions (SE) and 27 BAL, submitted for suspected (38%) or disclosed
(staging: 11%, suspect of relapse/progression: 51%) HN were selected
for analysis. During a median follow-up of 4 (interquartile range: 1.7-
12.6) months, 24 SE and 8 BAL were found positive by RCA. Overall,
100% specificity was detected for both methods; as compared to CM,
FC retained significantly higher sensitivity (87.5% vs 46.2%) and neg-
ative predictive value (NPV)(92.9% vs 77.8%)(p=0.0006). The highest
FC accuracy (100% sensitivity, 100% NPV) was displayed in the analy-
sis of T-cell precursor non Hodgkin Lymphoma (NHL)/leukemia and of
T-cell differentiated NHL. As compared to CM, FC retained signifi-
cantly higher sensitivity in the subsets of B-cell differentiated NHL
(85.7% vs 87.5%; NPV 87 % vs 65.5%)(p=0.0006) and B-cell precursor
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NHL/leukemia (86.2% vs 41.7%; NPV 83.3% vs 57.6%)(p=0.0005).
Similarly, FC displayed a better diagnostic value than CM in the analy-
sis of samples submitted in the suspect of relapse/progression (sensi-
tivity 90% vs 41.2%; NPV 92% vs 67.7%)(p=0.0002). Although FC
accuracy in the BAL setting was lower than that displayed in the SE
setting (sensitivity 75% vs 91.7%; NPV 90.5% vs 94.3%)(p=0.08),
immunophenotyping detected neoplastic cells in 6 out of 8 samples
from patients affected by B-cell (n=4) or T-cell (n=4) differentiated
NHL, whereas CM gave 100% false negative Results. FC is the best
diagnostic tool for detecting neoplastic cells in BCF from patients with
T-cell lineage lymphoproliferative diseases; a stricking diagnostic
advantage is moreover suggested for FC in the analysis of BAL.

14 | haematologica| 2009; 94(s4)
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SUPERIOR COMPLETE RESPONSE RATE AND PROGRESSION-FREE SURVIVAL AFTER
AUTOLOGOUS STEM-CELL TRANSPLANTATION (ASCT) INCORPORATING VELCADE-
THALIDOMIDE-DEXAMETHASONE (VTD) COMPARED TO THALIDOMIDE-DEXAMETHA-
SONE (TD) IN NEWLY DIAGNOSED MULTIPLE MYELOMA

Cavo M.,! Pantani L.,! Patriarca E* Petrucci MT.,? Tacchetti P.,' Galli
M.,” Di Raimondo E,* Crippa C.;” Bringhen S.> Montefusco V.,” Narni
E; Offidani M.,* Spadano T.,” Olivero B.;” Pescosta N.,* Caravita T.,?
Cellini C.;” Ledda A.;” Falcone A.,> Agostini P.,” Cavraro M., Masini L.
Nozzoli C.,? Ballanti S.,Derudas D.,> De Stefano V.,? Pisani E,* Cali-
fano C.;? Callea V.,* Catania G.,” Nozza A.,? Palmieri S.,’ Peccatori J.,2
Baraldi A.,? Fattori PP, Pasini S.,” Musto P.,> Grasso M.,” Ballerini E ?
Cangialosi C.,;” Catalano L.,” Morandi S.,” Ronconi S. > Baccarani M.!

"Seragnoli" Institute of Hematology, Bologna University School of Medicine;
*Ttalian Myeloma Network GIVMIENA, Italy

The Italian Myeloma Network GIMEMA designed a phase III study
to prospectively compare VID with TD as induction therapy before,
and as consolidation after, melphalan (200 mg/m?)-based ASCT for
symptomatic MM pts with less than 66 years of age. Velcade up-front
was given at the standard dose and schedule; in both arms, the daily dose
of thalidomide was 200 mg, while the total dose/cycle of dexametha-
sone was 320 mg. Primary study end point was the rate of complete
response (CR) and very good partial response (VGPR) following three 21-
d cycles of induction therapy. A total of 474 pts were enrolled in the
study and 460 of these (226 randomized to VID and 234 to TD) were
evaluated for primary study end point on an intention to treat basis. In
comparison with TD, VTD effected a significantly higher rate of atleast
VGER (29% vs 61%, p<0.001), including a fourfold increase in CR rate
(»<0.001). Remarkably, no pt treated with VID had disease progres-
sion, as compared to 4.5% of pts on TD (p=0.002). Overall, the discon-
tinuation rate of primary therapy was 4.4% with VID vs 10.2% with
TD (p=0.01). After the first ASCT, the rate of at least VGPR was signif-
icantly higher in VID arm compared to TD arm of the study (77 % vs
58%, p<0.001). Benefit from VID in comparison with TD was statisti-
cally significant also in terms of postASCT CR rate (¢<0.001). A per pro-
tocol analysis of 212 pts who actually received ASCT(s) and two 35-d
cycles of consolidation therapy with VID or TD showed that the rate
of CR was furtherly improved of 12% with VID as compared to 5%
with TD. Overall, the postconsolidation CR rate was 57 % in VID arm
and 47 % in the control arm (p=0.005). After a median follow-up of 15
months, progression-free survival (PFS) for the 226 pts randomized to
VTD was significantly superior to that of pts assigned to TD (24-month
projected rate: 90% vs 80%, p=0.009), while OS curves were almost
superimposable. We conclude that, in comparison with TD, VID as
induction therapy for newly diagnosed MM effected a fourfold increase
in the rate of CR before ASCT. Superiority of VID to TD in terms of
CR/VGER rate was maintained also after ASCT(s) and postASCT con-
solidation therapy, a gain which ultimately resulted in a significantly
longer PFS. In the novel agents era, new highly effective regimens such
as VID have a dramatic impact on both preASCT and postASCT clin-
ical outcomes.
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LONG-TERM RESULTS OF THALIDOMIDE AND DEXAMETHASONE (THAL-DEX) AS SALVAGE
THERAPY OF MULTIPLE MYELOMA AT FIRST RELAPSE

Pallotti MC., Zamagni E., Petrucci A., Tosi P., Tacchetti P,
Pantani L., Brioli A., Ceccolini M., Perrone G., Baccarani M., Cavo M

“Seragnoli” Institute of Hematology, Bologna University School of Medicine, Italy

Based on the well known activity of thal-dex in advanced phases of
MM, we designed a prospective phase II study of this combination as
salvage treatment at first relapse after autologous stem-cell transplanta-
tion (ASCT) or conventional chemotherapy. By study design, thal was
started at the dose of 100 mg/daily for two weeks and then escalated to
200 mg/daily, provided that the initial tolerance was acceptable. Other-
wise, thal was continued at the initial dose of 100 mg/daily until pro-
gression. Dex was given at a monthly dose of 160 mg. No thrombopro-
phylaxis was administered to the first 60 patients who entered the study.
However, after the awareness of the thrombogenic activity of thal-dex
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in newly diagnosed MM, fixed low-dose warfarin was instituted in the
subsequent 40 patients. A total of 100 patients were enrolled; their medi-
an age was 62 years. Median time between diagnosis of MM and the
start of thal-dex therapy was 34 months. In 72% of the patients first line
therapy included ASCT, either single (30%) or double (42%); the remain-
ing 28 patients had previously received conventional chemotherapy.
59% of the patients received a fixed thal dose of 100 mg/daily over the
entire period of the study. Thal-dex was given for a median of 14
months. The most frequent adverse events were constipation (42%,
grade III 8%), peripheral neuropathy (58%, grade III 5%), bradycardia
(20%, grade 11T 0%) and skin rash (11%, grade Il 1%). VTE was record-
ed in7 patients (3 out of thromboprophylaxis), at a median of 8 months
(range 3-11) from the start of thal-dex therapy. Discontinuation of thal
due to toxicity was recorded in 8 patients after a median of 12 months.
On an intention to treat basis, 46% of patients achieved at least a PR, at
a median time of 3 months from the start of thal-dex treatment. The
median duration of response (DOR) was 28 months, while the median
time to next therapy was 15.5 months. With a median follow up of 25
months, median OS, TTP and PES were 43, 22 and 21 months, respec-
tively. TTP and PES were significantly longer for patients responding to
thal-dex therapy (34 months vs 15 months, p=0.005, and 28 months vs
12 months, p=0.001, respectively). In conclusion, low dose thal-dex was
an effective treatment of MM at first relapse, yielding DOR, OS and EES
comparable to those reported with other novel agents when used in the
same setting of patients. Low-dose thal-dex was generally well tolerat-
ed, as reflected by the long stay on treatment in the absence of progres-
sion (median: 25 months) and a low discontinuation rate (8%)due to
adverse events.
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CONSOLIDATION WITH BORTEZOMIB, THALIDOMIDE, AND DEXAMETHASONE IN

PATIENTS WITH MYELOMA AFTER AUTOLOGOUS STEM CELL TRANSPLANTATION:
CLINICAL AND MOLECULAR RESULTS

Rocci A.,! Pagliano G.,' Ferrero S.,' Cavallo E," Avonto I.,' Drandi D.,!
Boi M., Santo L.,! Crippa C.,” De Rosa L.,* Pregno P.,* Grasso M.,
Liberati A.M.,° Caravita T., Pisani E,* Guglielmelli T.,9 Callea V.,"
Falcone A.," Rossini E,”” Cangialosi C.," Passera R.," Boccadoro M.,!
Palumbo A.,' Ladetto M.!

'Divisione di Ematologia dell'Universita di Torino, Dipartimento di Medicina e
Oncologia Spetimentale, A.O.U. S. Giovanni Battista, Totino; *Dipartimento di
Ematologia, Spedali Civili Brescia; *Ematologia e CTNO, Ospedale San Camil-
lo-Forlanini, Roma; *Ematologia, A.O.U. S. Giovanni Battista Molinette, Tori-
no; *Dipartimento di Ematologia, Azienda Ospedaliera S. Croce e Carle, Cuneo;
‘Dipartimento di Ematologia e Medicina Sperimentale, Universita di Perugia,
A.O. Santa Maria, Terni; "Dipartimento di Ematologia, Ospedale S. Eugenio,
Universita Tor Vergata, Roma; *Dipartimento di Ematologia, Istituto Regina Ele-
na, Roma; ’Dipartimento di Scienze Biologiche e Cliniche, Universita di Torino
e Ospedale S. Luigi, Torino; “Unita di Ematologia, Azienda Ospedaliera
Bianchi-Melacrino-Morelli, Reggio Calabria; "'Divisione di Ematologia, Casa
Sollievo della Sofferenza, Ospedale San Giovanni Rotondo, Foggia; “Ematolo-
gia, Ospedale S. Gerardo, Monza; “Divisione di Ematologia, Ospedale “V.
Cervello”, Palermo; "Biostatistica, Universita di Torino, A.O.U. San Giovanni
Battista, Torino, Italy

Background. PCR monitoring of Minimal Residual Disease (MRD) in
Multiple Myeloma (MM) has shown persistence of MM clone after
autologous Stem Cell Transplantation (ASCT), while in allo-SCT Mole-
cular Remission (MR) can be obtained and is associated with an
improved outcome. Aim of this study was to investigate the antitumor
effect of a consolidation treatment with Bortezomib/Thalidomide/Dex-
amethasone (VID) in patients achieving a good clinical response after
ASCT. Patients and methods. Thirty-nine newly diagnosed MM patients
achieving at least Very Good Partial Response (VGPR) after ASCT and
with a molecular marker were enrolled in this study. Each VID cycle
consisted of: Bortezomib 1.6 mg/m’ as IV injection once weekly (days
1, 8, 15, and 22) followed by a 13-day rest period (days 23-35); Thalido-
mide at the initial dose of 50 mg/day PO once daily, with increments up
to 200 mg; Dexamethasone 20 mg/day PO once daily, on days 1-4, 8-11,
and 15-18, followed by a 17-day rest period (days 19-35). A total of four
VTD cycles were planned. MRD was assessed on Bone Marrow samples
at diagnosis, study entry, after two VID courses, after four VID cours-
es and then every 6 months. PCR analysis was carried out using IgH-R-
derived patient-specific primers as already described (Ladetto et al., Biol

Bone Marrow Transpl 2000). Results. Thirty-nine patients were enrolled
and were evaluable at study entry. Thirty-three patients (85%) were in
VGPR and 6 (15%) in CR. One patient was PCR negative. At the end of
VTD, the CR rate increased to 49% and 6 patients (18%) became PCR
negative. Thirty-one patients (80%) completed the 4 VID courses. Nine
patients went off-study (6 adverse events, 2 consent withdrawal and 1
died for progressive disease). Twenty-one patients (54 %) had at least one
grade 3-4 toxic event (the most common were fatigue and infections).
After a median follow-up of 42 months (range, 27-75), 5 patients (13 %)
had died and 11 (28%) had relapsed or progressed. No clinical relapse has
been so far observed in MR patients. Estimated median PES is 60 months
and 3-year OS is 89%. Quantitative PCR has been performed on 20
patients: median tumour bulk at diagnosis was 157000 (35-925000) IgH-
R/10° diploid genomes (dg), it shrunk to 440 (3-420000) following auto-
SCT and to 17 (0-113000) following VID. Conclusion. VID consolidation
is active on residual plasma cells surviving ASCT and improves the qual-
ity of remission in MM patients even in case of optimal response to

ASCT.
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BORTEZOMIB, MELPHALAN, PREDNISONE AND THALIDOMIDE (VMPT) VERSUS

BORTEZOMIB, MELPHALAN AND PREDNISONE (VMP) IN ELDERLY NEWLY DIAGNOSED
MYELOMA PATIENTS: A PROSPECTIVE, RANDOMIZED, PHASE 11l STUDY

Bringhen S.,' Rossi D.,” Magarotto V.,' Berretta S.,> Ria R.,*
Offidani M.,” Patriarca E,° Nozzoli C.;” Levi A.,° Guglielmelli T.’
Benevolo G.,"” Callea V.,"" Olivero B.,”> Mazzone C.,” Grasso M.,"
Marasca R.,” Rocco S.,'* Cellini C.,"” De Stefano V., Andriani A.,”
Caravita T.,* Omede P.,;' Gaidano G.,” Boccadoro M., Palumbo A
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Azienda Ospedaliera Universitaria Careggi, Firenze; *Dipartimento di Biote-
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’S.C. Medicina Interna Il ed Ematologia, Azienda Ospedaliera San Luigi Gon-
zaga, Orbassano; "Ematologia, Azienda Ospedaliera San Giovanni Battista,
Torino; "' Divisione di Ematologia, Ospedali Riuniti, Calabria; “Dipartimento di
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Mediche, Universita di Modena, Modena; “*Cattedra e Divisione di Ematolo-
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ca del Sacro Cuore, Roma; “Unita di Ematologia, Ospedale San Giacomo,
Roma; *Dipartimento di Ematologia, Azienda Ospedaliera Universitatia Poli-
clinico Tor Vergata, Roma, Italy

Background. In newly diagnosed myeloma patients (pts) the combina-
tion of VMP was superior to MP. In relapsed-refractory pts the 4 drug
combination of VMPT induced a high proportion of CR. Aims. In this tri-
al, we compared VMPT and VMP. The primary end point was PES. Meth-
ods. Pts (N=511) older than 65 years were randomly assigned to receive
VMPT or VMP. Initially, pts were treated with nine 6-week cycles of
VMPT (V 1.3 mg/m’ days 1,4,8,11,22,25,29,32 in cycles 1-4 and days
1,8,22,29 in cycles 5-9; M 9 mg/m’ days 1-4; P 60 mg/m’ days 1-4 and T
50 mg days 1-42, followed by V 1.3 mg/m® every 15 days and T 50
mg/day as maintenance) or VMP (at the same doses and schedules pre-
viously described without maintenance). In 2007, the protocol was
amended: both VMPT and VMP schedules were changed to nine 5-week
cycles and V schedule was modified to weekly administration (1.3
mg/m’ days 1,8,15,22 in cycles 1-9). Results. Pts characteristics were sim-
ilar in both groups, median age was 71 years. 221 pts for VMPT and 229
pts for VMP were evaluated. The VGPR rate was higher in the VMPT
group (51% versus 42%, p=0.06), including a CR rate of 35% in the
VMPT group and 21% in the VMP group (¢<0.0001). In the subgroup
treated with weekly infusion of bortezomib, VGPR was 50% for VMPT
and 39% for VMP (p=0.06), including 32% CR for VMPT and 20% for
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VMP (p=0.01). After a median follow-up of 14.8 months, the 2-year PFS
was 76.1% in the VMPT pts and 70.0% in the VMP pts (p=0.13). In pts
who received weekly infusion of bortezomib, the 2-year PES was 76.8%
in the VMPT pts and 75.5% in the VMP pts (p=0.50). Factors predictive
of longer PFS were age <75 years (y=0.006) in VMPT but not in VMP and
the achievement of VGPR in both groups (»=0.02 and p=0.004). The 3-
year OS was 89.6% in the VMPT pts and 88.6% in the VMP pts (p=0.81).
The incidence of grade 3-4 adverse events was similar in the VMPT
group and in the VMP group: neutropenia (28% vs 28%), thrombocy-
topenia (19% vs 16%), peripheral neuropathy (13% vs 13%), infections
(12% vs 7 %), and gastrointestinal complications (5% vs 7 %), respective-
ly. The weekly infusion of bortezomib significantly decreased the inci-
dence of grade 3-4 peripheral neuropathy to 6% and 7%. Conclusion:
VMPT is superior to VMP in terms of response rates. Longer follow-up
is needed to assess their effects on PFS and OS. The weekly infusion of
bortezomib significantly reduced the incidence of peripheral neuropa-
thy. These data will be updated for the meeting.
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FRONT-LINE CHEMOTHERAPY COMBINATIONS INCLUDING BORTEZOMIB IMPROVE
RESPONSE RATE AND MAY POSITIVELY AFFECT SURVIVAL IN PRIMARY PLASMA CELL
LEUKEMIA

Musto P, Valentini C.G.,' Guariglia R., Pietrantuono G., Villani O.,
Martorelli M.C., Mansueto G., D’Auria E, Grieco V., Bianchino G.,
Sparano A., Zonno A., Lerose R., Musolino C.;” Giuliani N.,?

Visco G.,” Candoni A.,” Gamberi A.” Bringhen S.> Zamagni E.?
Onofrillo D.? Villa M.T.,? Falcone A.;” Rossini E,’ Pitini V.,” Filardi N.?
Quintini G.,” Musuraca G.,? Specchia G.;” Semenzato G.,”

Di Renzo N.? Venditti A.,> Mastrullo L.,? Fioritoni G.,” Ferrara E
Cavo M.;” Boccadoro M.,? Palumbo A.,” Pagano L.'

Hematology and Stem Cell Transplantation Unit, IRCCS, Centro di Rifetimen-
to Oncologico della Basilicata, Rionero in Vulture (Pz), 'Chair of Hematology,
Sacre Hearth Catholic University, Rome, and *GIMEMA Multiple Myeloma
Working Party

Aim of the study. To evaluate the role of chemotherapy combinations
including bortezomib as first line treatments in primary plasma cell
leukemia (PPCL), a rare variant of multiple myeloma, characterized by
very poor prognosis. Methods. A retrospective survey performed in 21
hematologic Italian Institutions of previously untreated patients with
PPCL who had received bortezomib associated with other agents for the
initial treatment of their disease. Results. Twenty-nine unselected and
previously untreated PPCL patients were enrolled, twenty-five of them
are currently evaluable (M/F ratio 1.2; mean age 61 years, range 47-82).
Circulating plasma cells ranged from 15 to 88% (mean 37 %). Median
WBC count was 18.3x10°/L (range 2.7-81). Variable degrees of renal
impairment were observed in 11 patients (44 %). Five patients had con-
comitant extramedullary disease (20%). Cytogenetic/FISH abnormalities
were observed in 12 out of 16 evaluated patients (75%), the most fre-
quent being complex caryotype and del13q. Bortezomib was generallt
given using the standard schedule of 1.3 mg/sqm days 1, 4, 8, 11, with
an interval of 10 days between cycles. Nine patients received borte-
zomib in combination with dexamethasone and thalidomide (VID), six
with dexamethasone alone (BD), four with doxorubicin and dexam-
ethasone (PAD), two with oral melphalan and prednisone (VMP), two
with doxorubicin, dexamethasone and vincristine (PAD-V), one with
melphalan, prednisone and thalidomide (VMPT) and one with
cyclophosphamide and dexamethasone (BCD). A total number of 92
cycles was administered (mean 3.7, range 1-9). After bortezomib con-
taining induction therapy, five patients underwent double (n.3) or sin-
gle (n. 2) autologous stem cell transplantation (AuSCT), 3 patients under-
went AuSCT followed by reduced intensity (RIC) allogeneic stem cell
transplantation (Allo-SCT, one with an unrelated donor), while one
patient underwent myeloablative Allo-SCT. One patient failed to collect
peripheral blood stem cells. According to the International Uniform
Response Criteria, ten PR, two VGPR, and eight CR were achieved (over-
all response rate: 80%). Renal failure improved or completely disap-
peared in 10/11 patients. After a median follow-up of 17 months, 13
patients are alive (52%): eleven out of them remain in remission phase,
two relapsed after 16 and 31 months, respectively. Ten out of the 12
deceased patients did not receive stem cell transplantation. Grade 3-4
hematological, neurological, infectious and renal toxicities occurred in
3,5, 4 and 1 patients, respectively.
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Conclusions. These findings suggest that chemotherapy combinations
including bortezomib are feasible and effective first line induction treat-
ments for PPCL, in particular in patients eligible for stem cell transplan-
tation.
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TARGET-RELATED THERAPEUTIC STRATEGIES IN MULTIPLE MYELOMA

De Benedictis C.,' Ricciardi M.R.," Milella M.,> Calabrese E. '
Libotte E,' Bergamo P.* Santinelli S.,' Decandia S.,' Levi A.,!
Gentilini E,' Foa R.,! Tafuri A.,' Petrucci M.T.!
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al Cancer Institute, Rome, Italy

Pre-clinical studies have identified pathways and key targets for mul-
tiple myeloma (MM) cell survival, proliferation and chemoresistance. We
have previously demonstrated that the selective MEK/ERK inhibitor
PD0325901 exerts a potent growth-inhibitory action in pre-clinical MM
models with effects mostly related to the arrest of cell cycle progression
rather than to apoptosis induction (Blood 2006, 108: 254). More recent-
ly, we have gained evidence that ABT-737, a Bcl-2/Bcl-xL inhibitor (kind-
ly provided by Abbott Laboratories), shows a potent in vitro growth-
inhibitory and pro-apoptotic activity on MM cell lines and on primary
CD138+ bone marrow cells from MM patients, regardless of the disease
status (Haematologica 2008; 93[suppl. 2]: P195). Since it has been recent-
ly reported that statins induce apoptosis in MM cells, by regulating sev-
eral signaling pathways, including the MEK/ERK module, we here ana-
lyzed the activity of PD0325901 in combination with ABT-737 or with
Mevinolin on cell proliferation and apoptosis in MM cells. Both
PD0325901/ABT-737 and PD0325901/Mevinolin co-exposure resulted in
a synergistic arrest of cell growth, with combination indexes (CI), as
measured by isobologram analysis (Chou-Talalay method), of 0.12 and
0.15, respectively, for KMS27. As single agent, PD0325901 mainly exert-
ed cytostatic effects without affecting apoptosis, while ABT-737 or
Mevinolin induced apoptosis only at high concentrations. However, a
greater than 50% net apoptosis induction was observed when com-
bined treatments were used at concentrations that induced minimal
apoptosis as single agents. Mitochondrial membrane depolarization was
similarly enhanced by the combination strategies. Conversely, in the
PD0325901 resistant MM cell line ARH-77, ABT-737 and Mevinolin
were still able to induce apoptosis, but their effects were not signifi-
cantly potentiated by MEK inhibition. In conclusion we demonstrated
in MM cell lines a remarkable synergistic pro-apoptotic activity by the
simultaneous disruption of MEK/ERK and Bcl-2 or mevalonate signal-
ing. These results support the role of these pathways as prime targets
for the molecular therapy of MM and highlight the concept that target-
ing of multiple signaling pathways may induce highly synergistic anti-
neoplastic effects. Additional analyses on primary MM cells are warrant-
ed to determine the efficacy of these combinations for clinical use.
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CHRONIC MYELOID LEUKEMIA I
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CHROMOSOME ABNORMALITIES ADDITIONAL T0 THE PHILADELPHIA CHROMOSOME AT

THE DIAGNOSIS OF CHRONIC MYELOID LEUKEMIA. PATHOGENETIC AND PROGNOSTIC
IMPLICATIONS.
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Sect., IRST, Meldola (Forli); "Hematology Lab., Clin. Res. and Biotechnology
Dept., “V. Cervello” Hospital, Palermo; “*Hematology Unit, Avellino; *Medical
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Background. In previous papers, we reported that additional chromo-
some abnormalities (ACAs) present at diagnosis in Chronic Myeloid
Leukemia (CML) patients, could persist after the disappearance of the Ph
during Imatinib therapy, thus demonstrating the secondary origin of the
Ph in these cases.'” We tried to verify the real incidence and the possi-
ble prognostic value of this finding in a larger population of patients.
Patients and Methods. Thirty-six patients were the object of this study.
Twenty-one were collected among the 506 ones included into three mul-
ticentric national trials (CML 021, CML 022, CML 023) of the GIMEMA
Working Party (WP) on CML; moreover, 15 more patients, not included
in the trials, were collected from 9 of the 54 Cytogenetics Laboratories
included in the GIMEMA WP. All of them were treated either initially
or during the course of the disease with Imatinib. Karyotypes were per-
formed according to methods described in a previous paper’ and chro-
mosomes were classified according to ISCN 2005.* Results. Table 1a
shows the distribution of the patients according to Sokal Score and their
response to Imatinib. We divided the patients into 3 groups: 1) patients
in which ACAs persisted after therapy in Ph negative cells; 2) patients
in which ACAs were always present together, and disappeared with, the
Ph in case of response; 3) patients with the same characteristics of group
2 and no response, with persistence of ACAs together with the Ph. Table
1b shows the type of chromosome abnormalities and their outcomes.
Discussion. The persistence of ACA in Ph-negative cells during Imatinib
treatment (patients n.1 to n.6) suggests that they occurred as primary
events in a genetically unstable cell.'” In the other patients, the occur-
rence of the Ph chromosome was clearly a primary event, further on
documented by the detection of metaphases with Ph as the sole abnor-
mality in 5 patients. Moreover, based on the data reported here, we can
point out that: 1) The occurrence of ACA as a primary event is a rather
unusual phenomenon. 2) Sokal Score maintains its unfavourable prog-
nostic value in patients in which Ph occurs as a primary event and not
in those in which it occurs as a secondary one.”® 3) The type of ACAs
may influence the outcome of the disease, possibly inducing resistance
to Imatinib due to the activation of different pathways of disease pro-
gression.
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Table 1. a) Distribution of the patients according to response to Imatinib and
Sokal Score. b) Correlation between chromosome abnormalities and cyto-
genetic response.

a)
Patients Sokal Complete Continuous Molecular Evolution
(N°) score cytogenetic CCR Relapse acute leukemia
(H/I/L) response (months) blastic crisis
(CCR)
(N°)
1° GROUP 6 5/1/0 5 4 0 1
(31+-61+)
2° GROUP 22 5/7/10 21 19 2 0
(3+-48+)
3° GROUP 8 5/1/2 0 0 / 2
b)
Chromosome Patients Sokal score CCR Continuous
abnormlity (N°) (H/WL) (N°) CCR
Y 12 4/4/4 9 8
+8 5 2/1/2 4 2
Single 9 5/1/3 7 7
>2 Chromosome changes 6 3/1/2 0 0
5q- 2 2/0/0 1 1
+19 2 0/1/1 1 1
+Ph 2 0/1/1 1 1
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PHASE Il MULTICENTRIC EXPLORATIVE STUDY OF INTERMITTENT IMATINIB (IM)
TREATMENT (INTERIM) IN ELDERLY PATIENTS WITH PH+ CHRONIC MYELOID LEUKEMIA
(CML) WHO ACHIEVED A STABLE COMPLETE CYTOGENETIC RESPONSE (CCGR) WITH
STANDARD IM THERAPY
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Background. Standard therapy with Imatinib (IM) significantly pro-
longs the survival of Ph* CML patients who obtain a complete cytoge-
netic response (CCgR). Elderly patients (i.e. > 65 yrs) have similar cyto-
genetic responses and survival, but they usually show a low compli-
ance. Aims. The aim of the study is to investigate if CCgR that has been
achieved with standard (daily administration) IM therapy can be main-
tained with the same dose of IM given intermittently (INTERIM). The
study population is represented by elderly patients (>65 years old) with
Ph* CML and with stable CCgR after at least 2 years of standard IM
therapy (daily administration). Methods. IM is given at the same dose that
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was given at the time of enrollment by the following intermittent sched-
ule: 1 week on/ 1 week off for the 1st month; 2 weeks on / 2 weeks off
for the 2nd and 3rd month; 1 month on / 1 month off from the 4th
month thereafter. The CgR status will be evaluated at baseline (by con-
ventional cytogenetics on bone marrow and FISH on peripheral-blood)
and every 3 months during the study (only by FISH on peripheral-blood).
Quantitative molecular assessment of BCR-ABL transcript by RQ-PCR
on peripheral blood is due at baseline and every 3 months during the
study and mutational analysis of ABL will be performed in case of loss
of CCgR. If FISH documents a variation of the baseline value of more
than 1% in two consecutive examinations, evaluation of marrow cells
metaphases will be performed to confirm the loss of CCgR and to check
for additional cytogenetic abnormalities. In case of loss of CCgR INTER-
IM will be stopped and standard therapy (daily administration) will be
resumed. After 12 months, the patients who are in continuous CCgR are
advised to continue the intermittent study schedule and to be followed
indefinitely. Results. One-hundred and fourteen patients have been con-
sidered eligible, but 17 (15%) refused to enter into the protocol. Out of
97 enrolled patients, 84 started INTERIM, 4 patients (4%) went off the
study for major protocol violation before the 3rd month and, at present,
80 patients are ongoing. Of these 80 patients, 40 and 17 completed the
3rd and 6th month, respectively. At the 3rd month, all the 40 evaluable
patients maintained the CCgR. As detected by RQ-PCR, 37/40 (92.5%)
maintained at least major molecular response (MMR) and 3/40 (7.5%)
showed atleast a 1 log increase of BCR-ABL ratio. At the 6th month, all
the patients maintained the CCgR; as detected by RQ-PCR, 15/17 (88%)
maintained at least a MMR, 1 patient maintains a stable disease (2 logs
increase with respect to baseline) and 1 patient is not evaluable. Conclu-
sions. These preliminary data suggest that IM given intermittently can
be sufficient to maintain the CCgR in those patients who have a stable
CCgR, previously achieved with standard IM therapy. Acknowledgments.
This work was supported in part by CML-Leukemia Net
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HETEROGENEOUS MECHANISMS AT THE BASIS OF 5'BCR/3'ABL FUSION GENE
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The t(9;22)(q34;q11) is found in more than 90% of patients with
chronic myelocytic leukemia (CML). About 5-10% of CML patients
show variant translocations, involving one or more chromosomes in
addition to 9 and 22. In a subset of CML patients the 5’BCR/3’ABL
fusion gene is generated by cryptic rearrangements such as nonrecipro-
cal insertions between chromosomes 9 and 22. Moreover, microdele-
tions on the der(9) chromosome or on the third derivative chromosome
involved in variant t(9;22) have been recently described and appeared to
be a valuable prognostic factor. To our knowledge, an accurate frequen-
cy assessment of different mechanisms at the basis of fusion gene gen-
eration or of concomitant chromosomal rearrangements other than the
t(9;22) has never been performed. The aim of this study was to perform
a detailed molecular cytogenetic characterization of a large series of
CML patients to unveil the biological heterogeneity of CML. 404 CML
patients in chronic phase were analyzed by conventional cytogenetic
analysis and by FISH experiments with “home-brew” probes specific for
ABL and BCR genes. Breakpoints characterization and deletions size
definition were carried out with additional bacterial artificial chromo-
some (BAC) and Phage P1-derived artificial chromosome (PAC) probes
selected according to the University of California Santa Cruz (UCSC
http://genome.ucsc.edu/index.html; March 2006 release) database. Our
study identified 43 (10.6%) out of 404 CML cases showing heteroge-
neous chromosomal mechanisms accountable for generation of the
5'BCR/3'ABL fusion gene. These cases could be classified in three main
groups: i) cases with variant chromosomal rearrangements other than
the classic t(9;22) (8.9%), showing a “masked der(9)” (7.4%) or a
“masked Ph” chromosome (1.5%); ii) CML cases with cryptic insertions
of ABL into BCR, or vice versa (1.5%); iii) CML cases bearing addition-
al concomitant chromosomal rearrangements (1.2%). This study pro-
vides an outline of the frequency and molecular features of the most rel-
evant cytogenetic groups identified in CML patients. A clear division has
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been made between cases with variant t(9;22) rearrangements, cases
with cryptic insertions, and patients with additional concomitant chro-
mosomal rearrangement other than the presence of 5'BCR/3'ABL. How-
ever, the biological significance and the prognostic impact of the cyto-
genetic molecular heterogeneity occurring in the generation of the
5’BCR/8’ABL fusion gene remain to be clarified.
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Background. Age was a consistent poor prognostic factor in CML
before the introduction of imatinib (IM). The efficacy and tolerability of
IM reduced the impact of age on outcome in early and late chronic phase
(ECP; LCP) patients. However, few data are available for older pts in ECP
and still the allocation to IM of these pts is not a widely accepted prac-
tice. Aim. To asses the effects on the responses and outcome of IM in
ECP, older pts. Methods. We performed an analysis by age groups of 3
concurrent clinical trials of the GIMEMA CML Working Party
(CML/021, Clin Trials Gov. NCT00514488; CML/022, NCT00510926;
and the observational trial CML/023). Overall, 559 pts have been
enrolled between 04/2004 and 04/2007 and treated with IM 400 mg
(76%) or 800 mg (24%) daily; the median age was 52 (extr.18-84) yrs,
the median follow-up is currently 42 (extr.1-64) months. WHO has set
at 65 yrs the older age: at diagnosis, 444 pts (79%, median age 46 yrs)
were <65 yrs (group A) and 115 pts (21%, median age 71 yrs) ¢65 yrs
(group B). The same proportion in both groups (23% and 25%, respec-
tively) received 800 mg daily IM front-line. The Sokal risk distribution,
as expected, was different in the 2 groups A and B: low in 47% / 9%,
int. in 30/72%, high in 23/19%. Results. In group A and B, the cumula-
tive CCgR rate and the cumulative MMR rate were 88/84% and
82/81%, respectively. Failures (no CHR at 6 months, no CgR at 6
months, no PCgR at 1 year, no CCgR at 18 months, loss CHR, loss
CCgR, progression to accelerated/blastic phase and death) were 68/444
(15%) and 23/115 (20%) for group A and B, respectively. Events (failures,
off-treatment for toxicity, refusal and lost to follow-up) were 99/444
(22%) and 34/115 (31%) for group A and B, respectively. The rates of
progression to accelerated/blastic phase were the same (5%) in both
groups. OS was 95% and 88% (all causes of death) and 97 % and 96%
(CML related deaths) for group A and B, respectively. All the differences
were not statistically significant. Conclusions. Our analysis confirms,
based on a large pts population and a proper period of observation, that
age per se is not a negative prognostic indicator in early CP CML patients
IM treated. Not the patient’s age, but the presence of relevant comor-
bidities suggesting in advance a negative cost-to-benefit balance of IM,
should be used as treatment choice advise. Acknowledgements: Sup-
ported by European LeukemiaNet, COFIN, University of Bologna and
BolognAlL.
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Background. The expression of BCR-ABL gene in Chronic Myeloid
Leukemia (CML) is necessary for malignant transformation but the bio-
logic basis of the progression from Chronic Phase (CP) to Blast Crisis (BC)
is poorly understood. Aim. Identifying the genomic imbalances involved
in the transition into BC, before clinical features, may provide diagnos-
tic markers of progression; so we used SNP arrays to perform a high-res-
olution mapping of BC CML patients genomes. Methods. We analyzed
11 patients affected by BC CML disease. Genomic DNA were extract-
ed from bone marrow or peripheral blood mononuclear cells archived
both at the time of diagnosis and progression. SNP array-based karyotyp-
ing was carried out using Affymetrix GeneChip Human Mapping arrays.
Copy number (CN) analysis was performed using Hapmap normal indi-
viduals as reference set and two different softwares. Results. After exclu-
sion of genomic copy number variations (CNVs), the following results
were achieved: five patients showed huge amplifications and deletions,
ranging from 30Mb to 160Mb, on chromosomes 9, 7, 8 and 6. We also
found several heterozygous micro-deletions and micro-amplifications
spreading all over the genome. This analysis has identified abnormali-
ties in genes involved in apoptosis (e.g., GADD45A, FOXO3A, GASO),
DNA damage response (e.g., MYST as known as Hmof, XRCC2), tumor
suppression (e.g., C/EBPdelta, LATS1), chromatin regulation (e.g.,
HDACDY), and genes belonged to ABC transporters (e.g., ABCB1), ras
family and transcriptional/translational factors (e.g., ETV1). Moreover
were found copy number changes (gain/loss) in genes associated with
malignancy, in particular TNFRSF17, MET, IGFBPL1, EVI1, PTENP1.
Other alterations affected key pathways including cell cycle regulation
and WNT signaling. Conclusions. The use of the genomic tool Genome-
Wide Human SNP array allowed us to identify, at submicroscopic level,
genetic lesions in patients affected by CML in BC. Our results will be fur-
ther validated by real-time PCR for the altered genes involved key path-
ways, while sequencing and mutation analysis will be performed on the
remaining allele of putative tumor suppressor genes to identify their
residual activity. All these validations and the increased number of ana-
lyzed patients will provide new insights into the genetic profiling that
lead disease progression from CP to BC and consequently new oppor-
tunities to develop specific target therapies.

Work supported by AIL, AIRC, FIRB, PRIN grants.
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CD34" OBTAINED FROM HIGH SOKAL RISK CHRONIC MYELOID LEUKEMIA (CML)
PATIENTS (PTS) EXPRESSES GENE PROFILES (GEP) SIGNIFICANTLY DIFFERENT FROM
CD34 OBTAINED FROM LOW AND INTERMEDIATE SOKAL RISK PATIENTS

Durante S., Terragna C., Astolfi A., Palandri E, Castagnetti E, Rosti G.,
Testoni N., Luatti S., lacobucci L., Kalebic T., Soverini S., Amabile M.,
Poerio A., Baccarani M., Martinelli G.

Dept. Hematology and Mediacal Oncology, University of Bologna, Bologna;
Pediatric Oncology and Hematology Unit, University of Bologna, Bologna, Italy

CML is a clonal myeloproliferative disease which typically presents
in chronic phase (CP), whose malignant progenitor cells proliferate rap-
idly, still retaining their ability to differentiate, with the disease later
evolving to accelerated phase/blast crisis. Even after the introduction of
glivec , the calculation of the Sokal and the Euro prognostic scores has
remained essential in clinical practice, since allow to stratify CML pts at
different evolutive risk at diagnosis, guiding therapeutic decisions. More
recently, numerous research efforts are ongoing to gain a better under-
standing about the intrinsic heterogeneity of CML. Here we present data
obtained from GEP experiments aimed at the identification of genes and
pathways able to predict and/or to elucidate the disease course of CP-
CML pts at the onset of the disease. The study was performed on high-
ly enriched CD34" cells from peripheral blood obtained from pts with
untreated CML in CP. Overall, 34 pts were included in the present analy-
sis. In the initial part of the study, the first 20 pts (the “training set”) were
successfully assayed for global GEP and microarray data were used to
define genes differentially expressed in high (H) (7 pts) vs. low (L) (13 pts)
Sokal risk, thus identifying 84 probes set; clustering of their GEP showed
an homogeneous pattern in H Sokal risk pts, where up-regulated genes
are mainly related to the positive regulation of immune response (CR1,
UBASHSA, EREG,) and to the induction of apoptosis (TINFRSE25, Apoe,
TIMP1), whereas down-regulated genes are mainly involved in the neg-
ative regulation of metabolic processes. One of the most significantly up-
regulated gene is PVT1, located on chromosome 8, about 55 kb distal to
the c-Myc gene, whose putative protein might activate c-Myc gene tran-
scription. Among the most significantly down-regulated genes is PLCB1,
which we recently described as being deleted in myelodysplastic syn-
dromes and in myeloid acute leukemia. In the second part of the study,
the 84 probes set were tested on an independent test set of 13 pts, includ-
ing 4 H, 4 intermediate (I) and 5 L Sokal risk pts. The test set GEP clus-
tering displayed the same trend observed in the training set and, while
L and I risk pts resulted quite scattered, H risk pts clustered together.
Overall, our data suggests that the expression at diagnosis of a particu-
lar array of genes might drive the evolutive risk of CML pts.

Supported by: Novartis Oncology, PRIN, AIRC, AIL, FIRB
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NON-PERMISSIVE HLA-DPB1 DISPARITY IS A SIGNIFICANT INDEPENDENT RISK FACTOR
FOR MORTALITY AFTER UNRELATED HEMATOPOIETIC STEM CELL TRANSPLANTATION

Crocchiolo R."? Zino E.;° Vago L.,"** Oneto R.,” Bruno B.;”

Pollichieni S.,° Sacchi N.,* Sormani MP.> Marcon J.,** Fanin R./
Garbarino L.,* Miotti V.,’ Bandini G.," Bosi A.,"* Ciceri E,' Bacigalupo
A.) Fleischhauer K.**

On behalf of the Gruppo Italiano Trapianto di Midollo Osseo, CSE e terapia
cellulare (GITMO) and the Italian Bone Marrow Donor Registry (IBMDR)
'Hematology and Bone Marrow Transplantation Unit, Department of Oncolo-
gy, San Raffaele Scientific Institute, Milano; *Biostatistics Unit, Department of
Health Sciences (DISSAL), University of Genova; *Immunogenetics Laborato-
ry, Unit of Immunohematology and Blood Transfusion, Division of Regenerative
Medicine and Stem Cell Therapy, San Raffaele Scientific Institute, Milano; *San
Raffaele Telethon Institute for Gene Therapy (HSR-TIGET), Division of Regen-
erative Medicine and Stem Cell Therapy, San Raffaele Scientific Institute,
Milano; *Division of Hematology, Ospedale San Martino, Genova; ‘Italian
Bone Marrow Donor Registry, Ospedale Galliera, Genova; "Division of Hema-
tology and Bone Marrow Transplantation, University of Udine, Udine; *Immuno-
genetics Laboratory, Ospedale Galliera, Genova; *Tissue Typing Laboratory,
Azienda Ospedaliera S. M. Misericordia, Udine; “Institute of Hematology "L.
& A. Seragnoli", University of Bologna, Bologna; "'Department of Hematology,
University of Florence, Florence, Italy

The importance of donor-recipient human leukocyte antigen (HLA)-
DPB1 matching for the clinical outcome of unrelated hematopoietic
stem cell transplantation (HSCT) is controversial. We have previously
described an algorithm for non-permissive HLA-DPB1 disparities involv-
ing HLA-DPB1*0901,*1001,*1701,70301,*1401,%4501, based on T cell
alloreactivity patterns.

Table 1. Multivariate models for OM, NRM, graft failure, aGvHD and relapse.

Multivariate models
om! NRM! Graft *failure aGvHD aGvHD Relapset
24 34
10/10 allele matched 1 1 1 1 1 1
HLA-DPB1 Permissive
10/10 allele matched
HLA-DPB1 Non- 212 341 NA? 129 1.82 NA?
Permissive (1.23-364; 1.45-8.02; (0.58-2.87; (0.49-6.73;
p=0.006) (p=0.005) p=0.52) p=0.37)
9/10 allele matched 1.38 214 NA? 1.75 501 NA?
HLA-DPB1 Permissive  (0.71-2.69; (0.81-5.66; (0.69-4.45; (131192,
p=0.33) p=0.12) p=0.24) p=0.02)
9/10 allele matched 221 3.69 NA.® 211 415 NA?
HLA-DPB1 Non- (1.28380;  (1.58-861; (0.97-4.56; 1.20143;
Permissive p=0.004) p=0.002) p=0.06) (p=0.02)
8/10 allele matched
HLA-DPBI Irrespective 204 3.06 NA. 213 240 NA?
(1.18-3.54; (1.30-7.19; (0.97-4.65; (0.66-8.65;
p=0.01) p=0.01) p=0.06) p=0.18)
g 213

*Non-permissive mismatches were considered in the combined group of GvH and HvG direction, and confronted with permis-
sive mismatches. Numbers were for 10/10 allele matched pairs: n=140 non-permissive, n=61 permissive; for 9/10 allele
matched pairs: n=145 non-permissive, n=54 permissive; for <8/10 allele matched pairs: n=137. *Non-permissive mismatch-
es were considered only in the GvH direction, and confronted with the combined group of permissive mismatches and non-per-
missive mismatches in HvG direction. Numbers were for 10/10 allele matched pairs: n=72 non-permissive, =129 permis-
sive; for 9/10 allele matched pairs: n=85 non-permissive, =114 permissive; for <8/10 allele matched pairs: n=137 *N.A.:
not applicable since the number of events in each subgroup was too limited to allow statistically meaningful analysis. °N.A.:
not applicable since the p-value in univariate models was >0.2. Multivariate models include gender, age and CMV status of
donor and patient, year of transplantation, use of ATG, disease group, stem cell source, conditioning regimen and use of TBI.

By revisiting the immunogenicity of HLA-DPB1*02, a modified algo-
rithm was developed and retrospectively tested in 621 unrelated HSCT,
facilitated through the Gruppo Italiano Trapianto di Midollo Osseo, CSE
e terapia cellulare (GITMO) and the Italian Bone Marrow Donor Reg-
istry (BMDR), performed in adult patients affected by onco-hematolog-
ical diseases. The Kaplan Meier probability of 2-year survival was sig-
nificantly higher in transplants with permissive as compared to non-

20 | haematologica| 2009; 94(s4)

permissive HLA-DPB1 mismatches (54.8% versus 39.1%, p=0.005), due
to increased adjusted hazards of non-relapse mortality (HR =1.74; C.I.
1.19-2.53; p=0.004) but not of relapse (HR =1.02; C.I. 0.73-1.42; p=0.92).
In multivariate analysis (see Table 1), taking 10/10 allele matched per-
missive pairs as reference, the increase in the hazards of overall mortal-
ity by non-permissive HLA-DPB1 disparity was similar in 10/10
(HR=2.12; C.I. 1.23-3.64; p=0.006) and 9/10 allele matched transplants
(HR=2.21; C.I. 1.28-3.80; »=0.004), and was observed not only in early
but also in advanced stage disease. Moreover, those 9/10 allele matched
transplants who were DPB1 permissive had mortality risk comparable
to 10/10 allele matched, DPB1 permissive pairs (HR=1.38; C.1. 0.71-2.69;
p=0.38), therefore DPB1 permissiveness appears to overcome the unfa-
vorable effect played by one allelic mismatch. These data call for revis-
iting current HLA matching strategies for unrelated HSCT, suggesting
that searches should be directed up-front towards identification of HLA-
DPB1 permissive, 10/10 or 9/10 matched donors, present with an
approximate probability of 30%.

C032

RAPAMYCIN-BASED GVHD PROPHYLAXIS AFTER T-CELL REPLETE UNMANIPULATED
HAPLOIDENTICAL PERIPHERAL STEM CELL TRANSPLANTATION FOR ADVANCED
LEUKAEMIAS: PRELIMINARY RESULTS OF THE TRRAMM STUDY

Peccatori J.,' Clerici D.,! Forcina A.,' Messina C.,' Lupo Stanghellini
M.T.,! Noviello M.,! Valtolina V.,' Crocchiolo R.,' Marcatti M.,!
Mastaglio S.,' Assanelli A.,' Guggiari E.,' Crotta A.,' Gattillo S.,'
Rossini S.,' Corti C.,' Bernardi M.,' Locatelli E,* Bonini C.,' Ciceri E!

'San Raffaele Scientific Institute, Milano; * Policlinico San Matteo, Pavia, Italy

The only effective chance of cure for patients (pts) with advanced
high-risk haematological malignancies is allogeneic stem cell transplan-
tation (SCT). A graft-versus-tumor effect is documented in 20-30% of
patients with advanced leukemias transplanted from HLA-matched
related or unrelated donor. Unfortunately, ex-vivo T-cell depleted hap-
loidentical (haplo) SCT with CD34-selected cells, showed very poor
results, in patients with active disease at transplant (Ciceri, Blood 08),
due to lack of early GvL effect secondary to profound T-cell depletion.
We investigated the feasibility of infusion of unmanipulated peripheral
blood stem cells (PBSC) from haplo donor with a combination of drugs
— Rapamycin and Mycophenolate — as GvHD prophylaxis to preserve
early T regulatory cells function (TrRaMM study, Eudract 2007-5477-54).
Since 2007, thirty-six patients underwent allogeneic transplantation for
AML (17 pts), ALL (5 pts), sSAML (6 pts), MDS (3 pts), CML-CB (2 pts),
NHL (2 pts) or HD (1 pt). The median age was 49 years (range 14-69).
At transplant 4 pts were in early phase, while 32 were in advanced phase
(26 with active disease). The conditioning regimen included Treosulfan
(14 g/mq for 3 days), Fludarabine (30 mg/mq for 5 days) and an in vivo
T and B-cell depletion, by ATG-Fresenius (10 mg/kg for 3 times) and
Mabthera (a single 500 mg dose). All pts received allogeneic peripheral
blood cells from an HLA-haploidentical related donor without any in vit-
ro positive selection. GVHD prophylaxis consisted of Rapamycin (target
level 8-15, till day +60) and MMF (15 mg/kg tid till day +30). All patients
engrafted, and all but two were in CR at first marrow evaluation on day
+30. 8 pts experienced aGvHD grade 2-4 after withdrawal of immuno-
suppressive prophylaxis. Sustained (>100/mcl) circulating CD3* lym-
phocytes, with a physiologic CD4/CD8 ratio, a conserved distribution
of naive/memory lymphocytes and a predomionant Th1/Tc1 function-
al profile were detected already at day +30. After a median follow-up
of 9 months half pts are alive. Causes of death were disease progression
in 11 pts, infections in 6 and aGvHD in 1. The probability of event-free
survival at 6 months is 53%. Conclusions. ATG + Rapamycin and
Mycophenolate proved to be effective as GvHD prophylaxis after mye-
loablative conditioning and transplantation of unmanipulated peripher-
al blood stem cells (PBSC) from haploidentical donor in patients with
advanced disease.
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AN IMMUNOSELECTED CD34+ CELL MEGADOSE INDUCES TOLERANCE AND RAPID
IMMUNOLOGICAL RECONSTITUTION IN ATG-FREE HSCT FROM HLA-IDENTICAL
SIBLINGS

Aversa E, Terenzi A., Carotti A., Aloisi T., Falzetti E, Di lanni M.,
Zei T., Jacucci R., D’Arro’ B., Felicini R., Gurdo G., Zoi V., Martelli ME

Universita di Petugia, Perugia, Italy

Introduction. In conditioning for T-cell-depleted HSCT, ATG prevents
rejection and GvHD. Through its in vivo T-cell depletion, it delays post-
transplant immune reconstitution and increases the risk of infection. As
immunoselected CD34" cells exert a veto effect, enhanced immunosup-
pression is no longer required to prevent rejection. Here we tested ATG-
free conditioning regimens in HLA-identical HSCT. Patients and methods.
55 patients (29 relapse; 26 CR) with acute leukemia (26), lymphoma
(15), myeloma (9), other diseases (5) were assigned to a TBI or non-TBI
based conditioning according to whether they had been irradiated. Reg-
imen A (29 patients, median age 49 years; range 26-63): 8 Gy single TBI,
thiotepa 5 mg/kg for 2 days, fludarabine 40 mg/sqm for 4 days. Regimen
B (26 patients, median age 58 years;range 20-67): melphalan 140 mg/sqm
instead of TBI. Peripheral blood cells were processed by Clinimacs.
Grafts contained a median of 8x10° CD34" cells/kg and 1x10* CD3*
cells/kg recipient b.w. No post-transplant immunosuppressive, anti-fun-
gal or anti-CMV prophylaxis was given. Chimerism was analysed in
peripheral T lymphocytes and granulocytes every month post-trans-
plant. All engrafted (neutrophils>500 and platelets>20,000 at a median
of 12 and 11 days, respectively) with full donor chimerism. Median CD4*
cells were 150 and 250/mmc at 3 and 6 months respectively. All but 2/29
patients who received Regimen A developed full donor lymphoid
chimerism within 3 months. In all patients who received Regimen B
percentages of host-type lymphocytes decreasing until disappearance at
24 months post-transplant. One patient who was DRB1 mismatched
developed grade 1T aGvHD. No evaluable patient developed chronic
GvHD. Eleven patients died of non-relapse causes, including 1 CMV+
recipient of CMV- graft who died of CMV pneumonia; 22 relapsed; 22
survive disease-free at a median of 22 months (range 5-45). Of the 26
patients in CR at transplant, 11/21 in the Regimen A group and 5/5 in
the Regimen B group survive disease-free. Conclusions. Extensive ex vivo
T cell depletion prevents GVHD. ATG-free conditioning regimens are fol-
lowed by specific tolerance, rapid immunological reconstitution and
fewer infections without need for anti-infective prophylaxis. After Reg-
imen B, expansion of a host population with a wide protective repertoire
may have reduced the infection rate. With no GvHD, immunosuppres-
sors or recurrent infections, these elderly adults enjoy an exellent QoL.

C034

ALLOGENIC HEMOPIOETIC STEM-CELL TRANSPLANT FOR PATIENTS WITH PRIMARY
MYELOFIBROSIS: A PREDICTIVE TRANSPLANT SCORE BASED ON TRANSFUSION
REQUIREMENT , SPLEEN SIZE AND DONOR TYPE

Bacigalupo A.,' Soraru’ M., Dominietto A.,' Pozzi S.,' Geroldi S.,'
Van Lint M.T.,! Ibatici A.,' Raiola A.M., Frassoni E', De Stefano E?
Verdiani S.,” Casarino L,* Barosi G.*

'Divisione Ematologia e Trapianto di Midollo Ospedale San Martino Genova;
*Divisione di Oncologia Ospedale Padova; *Cattedra Medicina Legale Univer-
sita Genova; *Unita di Epidemiologia Clinica, Centro per lo studio della Mielofi-
brosi, IRCCS Policlinico S. Matteo Foundation, Pavia, Italy

Forty six patients with primary myelofiobrosis (PMF) (median age 51),
underwent an allogeneic hemopoietic stem cell transplant (HSCT) fol-
lowing a thiotepa based reduced intensity conditioning regimen. The
median follow up for surviving patients is 3.8 years . In multivariate
analysis independent unfavourable factors for survival were red blood
cell transfusions > 20 , a spleen size >22 cm and an alternative donor: 24
patients had 0-1 unfavourable predictors (low risk) and 22 patients had
2 or more negative predictors (high risk). The overall actuarial 5 year sur-
vival of the 46 patients is 45%. The actuarial survival of low risk and high
risk patients is respectively 77% and 8% (p<0.0001) : this is due to a
higher transplant related mortality (TRM) for high risk patients (RR 6.0,
p=0.006) and a higher relapse related death (RRD) (RR 7.69; p=0.001). In
multivariate COX analysis the score maintained its predictive value
(»=0.0003) , also after correcting for donor -patient age and gender,
Dupriez score , IPPS score pre-transplant and splenectomy. In conclusion,
PMEF patients undergoing an allogeneic HSCT, may be scored according

to spleen size , transfusion history, and donor type: this scoring system
may be useful to discuss transplant strategies.
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ALLOGENEIC STEM CELL TRANSPLANTATION (ALLO-SCT) FOLLOWING A REDUCED-
INTENSITY CONDITIONING (RIC) REGIMEN IN RELAPSED LYMPHOMAS: 5-YEAR
FOLLOW-UP OF THE PHASE 11 STUDY OF THE GRUPPO ITALIANO TRAPIANTO DI MIDOLLO
0SSEO (GITMO)

Corradini P, Dodero A.;” Farina L.,3 Fanin R., Patriarca E, Miceli R,,
Matteucci P., Ciceri E, Scime R., Narni E, Pogliani E., Locasciulli A.,
Dalto S., Carniti C., Bacigalupo A., Rambaldi A., Bonifazi E, Olivieri
A.,Gianni A. M., Tarella C.

Department of Hematology, Fondazione IRCCS Istituto Nazionale per lo Stu-
dio e la Cura dei Tumori, University of Milano; Department of Hematology,

University of Udine; Department of Medical Statistics, Istituto Nazionale per lo
Studio e la Cura dei Tumors; Department of Hematology, Ospedale San Raf-
faele, Milano; Department of Bone Marrow Transplantation, Ospedale Cervel-
lo, Palermo; Department of Hematology, Univetsity of Modena; Department of
Hematology, University Milano Bicocca; Department of Hematology, Ospedale
San Camillo-Forlanini, Roma; Department of Hematology, Ospedale San Mar-
tino, Genova; Department of Hematology, Ospedale Riuniti, Bergamo; Depari-
ment of Hematology-Oncology, University of Bologna; Department of Hematol-
ogy, University of Ancona; Medical Oncology, Istituto Nazionale per lo Studio e
la Cura dei Tumori, University of Milano, Department of Hematology, Univer-
sity of Torino, Italy, on behalf of Gruppo ITtaliano Trapianto di Midollo Osseo
(GITMO)

Data concerning long-term activity and toxicity following RIC allo-
SCT in lymphomas are limited. We report the results of a prospective
multicenter phase II trial: 194 relapsed/refractory lymphomas received
the same RIC regimen followed by allo-SCT from matched sibling
donors. Histologies were non-Hodgkin’s lymphomas (NHL) [indolent
(LG-NHL, n=69), including follicular lymphoma (FL, n=29), chronic lym-
phocytic leukemia (CLL, n=36), other (n=4); aggressive (HG-NHL, n=86),
including B-cell phenotype (n=42); T-cell phenotype (n=28), mantle cell
lymphoma (MCL, n=16)] and HL (n=39). At last follow-up (median 64
months), 116 pts are alive (59%) and 78 died [n=47 for disease progres-
sion, n= 30 for non-relapse mortality (NRM), n=1 not assessable]. The
5-year crude cumulative incidence (CCI) of NRM was 15% and was not
influenced by previous autologous SCT (p=0.43) or by disease status
(»=0.20). The incidence of acute and chronic GVHD were 34% and 55%,
respectively. The percentage of pts, still receiving immunosuppressive
therapy, decreased from 43% at 3-year to 28% at 5-year. The percent-
age of pts dying for chronic GVHD did not increase significantly from
3- to 5-year of median follow-up. The incidence of second tumors was
4% (n=6 alive, n=2 death), oral cavity and skin were mainly affected. The
5-year OS and PES were 62% and 70% for LG-NHL and 61% and 59%
for HG-NHL, respectively. The CCI of relapse, PFS and OS in HL at 5-
year were 80%, 17 %, and 36%,respectively. Disease status significant-
ly influenced outcome in HG-NHL and HL [chemosensitive versus
chemorefractory: 73% versus 32% (p<0.001) for HG-NHL; 64% versus
0% (p<0.002) for HL]. Pts with FL and CLL and those affected by HG-
NHL of B and T-cell phenotype were well balanced as pre-transplanta-
tion characteristics. We observed a trend for an higher CCI of relapse for
CLL pts (87 % versus 18%, p=0.05), the 5-year OS was not significant dif-
ferent between FL and CLL pts (71% versus 51%, p=0.10). The OS, PES
and CCI of relapse were not significantly different in HG-NHL of B- and
T-cell origin [OS: 68% versus 56% (p=0.43); PES: 63% versus 57 %
(»=0.49); CCI of relapse: 32% versus 39% (p=0.39)], respectively. At
multivariable analysis of OS, refractory disease and occurrence of grade
II to IV GVHD were adverse prognostic factors (hazard ratio, HR=2.57,
p<0.001; HR=1.65, p<0.040). Chronic GVHD did not influence the out-
come. Pts with relapsed lymphomas could achieve durable remissions
with limited long-term toxicity.
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IMMUNE CORRELATES WITH CLINICAL OUTCOMES IN PATIENTS UNDERGOING HAP-
LOIDENTICAL HEMATOPOIETIC STEM CELL TRANSPLANTATION FOR ACUTE LEUKEMIAS

Noviello M., Forcina A., Valtolina V., Clerici D., Mastaglio S.,
Bondanza A., Lupo Stanghellini M. T, Fleischhauer K., Vago L.,
Corti C., Bernardi M., Peccatori J., Bordignon C., Ciceri E, Bonini C.

Scientific Institute San Raffaele, Milan, Italy

The profound immunodeficiency that often follows allogeneic
hematopoietic transplantation (HCT), leads to severe infectious compli-
cations, high incidence of disease relapse and reduces the overall effica-
cy of HCT. In particular, haploidentical HCT, the only curative option
for patients with high-risk leukemia lacking HLA-matched donor, is
complicated by a high-rate infectious mortality associated with the
delayed immune reconstitution (IR) secondary to the procedures for pre-
vention of severe graft-versus-host-disease (GvHD). A dynamic qualita-
tive and quantitative assessment of IR is a promising measure to predict
such complications and guide a patient-specific modulation of alloreac-
tivity. We analyzed T cell dynamics in 32 patients undergoing haplo-
HCT for acute leukemias. To facilitate immune recovery, 22 patients
received suicide-gene transduced donor lymphocytes at day +42 after a
T-cell depleted HCT, in the absence of post-transplant immunosuppres-
sion (TK007), while 10 patients received a unmanipulated graft and a
rapamycin-based GvHD prophylaxis (TrRaMM). Patient samples were
collected at day 30, 90 and 180 after HCT. The number of circulating
CD3+ lymphocytes/microlitre and different T cell subsets were quanti-
fied by flow cytometry, whereas TCR repertoire was evaluated by spec-
tratyping analysis. Moreover, we monitored Cytomegalovirus (CMV)-
specific immune responses by gammalFN ELISPOT. We observed that
while the number of circulating lymphocytes correlated with clinical
outcome in the patients treated with TK cells, no correlation could be
detected in patients exposed to pharmacologic immunosuppression. On
the contrary, in both groups an inverse correlation between the n. of
CMV-specific T cells and the number and severity of CMV reactiva-
tions was documented. Early recovery of naive T-lymphocytes
(CD62L+CD45RA+) and wide and polyclonal TCR repertoire was sig-
nificantly associated with long-term clinical remissions. Preliminary data
showed that rapamycin-based immunosuppression expanded
CD4+CD25+FoxP3+CD127low/- T regulatory cells. In this cohort, we
found that the higher number of Tregs is associated with a reduced inci-
dence of GvHD. These findings suggest that immune monitoring after
allo-HCT is feasible and allows characterization of relevant and predic-
tive biomarkers for clinical outcome.
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RAPID DIFFERENTIATION OF LEUKEMIC CELLS INTO IMMUNOSTIMULATORY DENDRITIC
CELLS: AN EFFICIENT STRATEGY FOR IMPROVING THE GRAFT VERSUS LEUKEMIA
EFFECT OF ALLOGENEIC HSCT

Casucci M., Perna S.K., Bondanza A., Magnani Z., Provasi E.,
Bernardi M., Crotta A., Tresoldi C., Fleischhauer K., Ponzoni M.,
Caligaris-Cappio E, Ciceri E Bordignon C., Cignetti A., Bonini C.

Istituto Scientifico San Raffaele, Milano Texas Children's Cancer Center, Hus-
ton, TX, USA; Istituto Scientifico San Raffaele, Milano; MolMed SpA, Milano
Istituto per la ricerca e la terapia del cancro, Candiolo, Torino, Italy

Allogeneic hematopoietic transplantation (allo-HSCT) is the only cur-
ative option for patients affected by high-risk acute myeloid leukemia
(AML). This is largely due to the ability of allogeneic immune system
to eradicate leukemic stem cells. In order to improve the efficacy of the
allogeneic immune system against leukemia, we exploited the unique
ability of myeloid blasts to differentiate into leukemic dendritic cells
(LDC). We observed that a short (48h) exposure to calcium ionophore
A23187 and IL-4 is able to induce LDC differentiation in a large propor-
tion (86 %) of de novo and secondary high-risk AML. Compared to orig-
inal blasts, LDC significantly up-regulate molecules of the immunolog-
ical synapse (CD86, CD80, HLA-DR, CD54 and CD58) while maintain-
ing an intact leukemic antigenic (c-kit, CD34, WT1) expression profile.
This possibly suggests a direct access of leukemic stem cells to the dif-
ferentiation process. This favourable phenotype correlates with a high
T-cell stimulatory capacity, similar to that of healthy mature DC. Most
importantly, LDC proved to be significantly superior to the original
blasts in promoting the expansion of leukemia-reactive T-lymphocytes
from HLA-identical and haploidentical donors. This ability may corre-
late with the observation that LDC were significantly more potent than
blasts in inducing T lymphocytes with a central memory phenotype,
characterized by a high proliferative potential. To note, we proved that
these LDC-stimulated, central-memory T lymphocytes were able to
react against the original leukaemia not only in vitro but also in vivo.
When infused in NOD/Scid mice transplanted with the original
leukaemia, LDC-stimulated T lymphocytes induced long-term (>16
weeks) complete remissions in the majority of mice, suggesting that this
approach may be active against leukemic stem cells. These results show
that functionally competent LDC can be generated from the majority of
high-risk AML and may be used for an integrated allogeneic

immunotherapeutic approach.
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INDUCTION OF PREFERENTIALLY EXPRESSED ANTIGEN OF MELANOMA (PRAME)-SPE-
CIFIC IMMUNITY BY PRAME-OVERLAPPING PENTADECAPEPTIDES IN PATIENTS WITH
HEMATOLOGIC MALIGNANCIES, INCLUDING CHRONIC MYELOGENENOUS LEUKEMIA

Quintarelli C.,' De Angelis B.,’* Savoldo B., Dotti G.,’ Luciano L.,
Izzo B.,' Musella E,' Peluso A.L.," Esposito N.,' Muccioli Casadei G.,'
Giordano E,' Rinaldi P,," Farina V.,' Rinaldi C.,' Heslop H.,*

Rooney C.,? Brenner M.* Rotoli B.,” Pane E'*?
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Several groups, including ours, provided evidence that the cancer testis
antigen PRAME is a potential target for adoptive T-cell or vaccine ther-
apy of many hematologic malignancies and solid tumors. PRAME-spe-
cific T cells PRAME-CTL) can be detected in patients with hematolog-
ic malignancies and we have shown that they can be generated and
expanded ex-vivo, using artificial antigen presenting cells (aAPC) (K562
cell line genetically modified to express the HLA-A*02, CD80, CD40L)
(Quintarelli et al., Blood 2008). So far, four PRAME-derived epitopes
have been identified by a proteosome mediated digestion assay. How-
ever, this strategy may fail to identify of putative peptides generated in
vivo rather than the proteosome major cleavage site. We have now
adopted an alternative method that uses a peptide-library consisting of
135 synthetic pentadecapeptides, overlapping by 11aa, spanning the
entire PRAME protein. We evaluated whether novel HLA-A*02 restrict-

ed CD8' T-cell responses to multiple immunogenic epitopes can be iden-



42° Congress of the Italian Society of Hematology, Milan, Italy, October 18-21, 2009

tified and used to generate polyclonal PRAME-CTL lines from patients
with hematologic malignancies. CD8" T lymphocytes from 21 HLA-
A*02 healthy donors and 7 patients with CML were primed with autol-
ogous dendritic cells loaded with the entire PRAME-peptide library, and
then expanded by weekly re-stimulation with peptide loaded aAPC.
Using this approach we consistently generated PRAME-CTLs in 19/21
healthy donors (457+412 SFC/105 cells as assessed by IFNg Elispot assay)
and all 7 CML patients (936+136 SEC/105). These PRAME-CTLs were
also able to target autologous CML cells (57+6 IFNg SFC/105 when cul-
tured with PRAME+ CML blasts), demonstrating that the same peptides
were presented physiologically. A Cr51 release assay confirmed that the
PRAME-reactive T cells were cytotoxic, lysing autologous-PHA blasts
loaded with the peptides derived from the PRAME-library (63+14% at
a 20:1 E: T ratio), but not with irrelevant peptides (<15%). Using pen-
tadecapeptides sub-pools, we found that the responses of our expand-
ed PRAME-CTLs were polyclonal, since they consistently released IFNg
in response to 1 to 6 pentadecapeptides pools (59% were specific for 1
or 2 pools, 25% to 3 pools, and 16% to 6 pools). In conclusion, this nov-
el approach allowed us to identify several new immunogenic peptides
that should facilitate expansion of polyclonal PRAME-CTLs for adoptive
transfer or after vaccine administration to patients with PRAME+ hema-
tological malignancy.
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Indoleamine 2,3-dioxygenase (IDO) enzyme, which catalyzes the con-
version of tryptophan into kynurenine, has been identified as a novel
immunosuppressive agent by inhibiting T-cell proliferation and is
involved in tolerance induction to tumors. We have recently shown that
IDO protein is constitutively expressed in a significant subset of newly
diagnosed acute myeloid leukemia (AML) patients, resulting in trypto-
phan catabolism along the kynurenine pathway and in the inhibition of
allogeneic T-cell proliferation. Moreover, we demonstrated that IDO-
expressing AML cells are capable to promote the differentiation of new
CD4'CD25'Foxp3* T regulatory cells (Treg cells). AML cells can be dif-
ferentiated into dendritic cells (AML-DCs), which have increased
immunogenicity and have been proposed as cellular vaccines against
leukemia. Here, we demonstrate that after differentiation into DCs, both
IDO- and IDO* AML samples show the induction and the up-regulation
of IDO mRNA and protein, respectively. IDO* AML-DCs are capable to
catabolize tryptophan into kynurenine metabolite and, functionally, they
inhibit allogeneic T-cell proliferation through an IDO-dependent mech-
anism. Moreover, IDO* AML-DCs increase the number of CD4*CD25*
Foxp3® T cells and this effect is completely abrogated by the IDO-
inhibitor, 1-methyl tryptophan. Purified CD4'CD25" T cells obtained
from co-culture with IDO* AML-DCs act as Tregs as they inhibit naive
T-cell proliferation and impair the complete maturation of normal DCs.
Importantly, AML-DC-induced Tregs are capable to suppress in vitro a
leukemia-specific T cell-mediated immune response. These data identi-
fy IDO-mediated catabolism as a general tolerogenic mechanism in AML
cells, including AML-DCs and raise several concerns for the use of AML-
DCs as cellular vaccine against leukemia.
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Adoptive transfer of T cell receptor (TCR) gene-modified autologous
T lymphocytes has been proposed as an attractive strategy to target
tumors for which high-avidity tumor-specific T cells are difficult to iso-
late and expand. Although the generation of tumor specific T cells by
gene transfer has been demonstrated, this approach is limited by tech-
nical issues (i.e. low and transient transgene expression, poor
survival/expansion of gene-modified T cells), and safety hurdles related
to the random integration of the expression cassette and inappropriate
pairing of exogenous and endogenous TCR chains. To overcome these
technical limitations, a codon-optimized, cysteine-modified TCR specif-
ic for an HLA-A2-restricted peptide from the Wilms tumor antigen 1
(WT1) was cloned into a third generation lentiviral vector (LV) under
the control of a bi-directional promoter. Activation with anti-CD3 and
anti-CD28 antibody-conjugated beads (bCD3/CD28) and culture with
low dose IL-7/IL-15 supported the efficient transduction of lymphocytes
by LV, while preserving an early T cell differentiation phenotype. Under
these conditions, the bi-directional promoter was able to sustain stoi-
chiometric expression of WT1-specific TCR chains, at levels appropri-
ate for efficient HLA-A2/WT1 pentamer binding (16%), even in the
absence of specific antigenic stimulation. TCR transduced cells were
able to specifically produce gammalEN and exhibited cytotoxic activity
against WT1+HLA-A2+ primary leukemic blasts from AML patients. To
further improve the safety of the strategy and ensure predictable levels
of transgene expression, we developed, for the first time, a protocol for
site-specific integration of transgenes in a safe genomic harbor into pri-
mary T lymphocytes, by exploiting zinc finger nucleases (ZENs). Deliv-
ery of ZFNs targeting the CCRS gene and a GFP expression cassette
flanked by CCR5 homology arms in primary T lymphocytes resulted in
efficient site-specific integration into the CCRS5 locus which supported
stable transgene expression. The specificity of this targeted integration
events was confirmed by extensive molecular analysis on both sorted
gene-modified cells and on cell clones. These results suggest that efficient
targeted integration in early differentiated T lymphocytes might allow
the generation of highly efficient and safe engineered tumor-specific
CTLs for adoptive cancer T cell therapy.
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Mesenchymal Stem Cells (MSCs) are promising candidates for cell
therapy and tissue engineering. Increasing evidence suggests that MSCs
isolated from fetal tissues are more plastic and grow faster than adult
MSCs. In this study, we characterized human mesenchymal progenitor
cells from first-trimester chorionic villi (CV) and amniotic fluid (AF),
comparing them with adult bone marrow-derived MSC (BM). We eval-
uated 10 samples of CV (gestional age 11-13 weeks) and 10 samples of
AF(gestional age 15-18 weeks) expanded with animal and human serum
until MSCs reached senescence. We only used cells taken from the dis-
carded supernatants of AF cell cultures and from back up cultures of CV
samples set for prenatal diagnosis. We studied the differentiation capac-
ity of fetal MSCs into adipogenic, osteogenic, chondrogenic and neuro-
genic lineages and the expression of Oct-4, Rex-1, Gata-4 and Nestin,
from the beginning to the term of culture. We characterized MSCs for
cytokine expression profile and immunomodulatory capacity. To eval-
uate replicative stability we studied the expression of telomerase activ-
ity and the telomere length, excluding spontaneous chromosomal alter-
ations by cytogenetic analysis. We isolated homogeneous populations
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of spindle-shaped cells expressing mesenchymal immunophenotypic
markers from CV and AF after first passages. They achieved 10 logs of
expansion in 60 days, whereas BM only 4 logs in the same culture time.
Fetal MSCs maintained an undifferentiated stem cell gene expression
profile and a typical MSC morphologic differentiation throughout the
period of expansion. Despite their high proliferation capacity, fetal MSCs
showed a low expression of telomerase activity and maintained stable
their long telomeres. Fetal MSCs and adult bone marrow-derived MSCs
showed similar cytokine expression profile during all culture time, in all
conditions. A normal karyotype was preserved throughout long-term
expansion, suggesting the safety of fetal MSCs. In conclusion, this study
suggests that fetal mesenchymal stem cells have functional characteris-
tics comparable with those of adult BM-derived MSC, with a higher
proliferation potential, longer telomeres and similar expression of telom-
erase activity identified throughout the expansion time. Our results indi-
cate that fetal MSCs could be a resource for cell therapy and regenera-
tive medicine, without ethical conflicts. We emphasize that we only
used discarded cells from prenatal analysis for all the experiments.
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Adoptive transfer of autologous EBV-CTLs to hematopoietic stem cell
and solid organ transplant recipients is effective for prevention and treat-
ment of EBV' post transplant lymphoproliferative disorders (PTLD).
However, CTL persistence and efficacy can be limited by immunosup-
pressive drugs, which can often be tapered in patients developing PTLD,
but not completely withdrawn due to the risk of graft rejection. One of
the most used immunosuppressive agents is FK506 whose effects are
dependent on binding of FKBP12 proteins. We hypothesize that EBV-
CTLs can be resistant to FK506 by knocking down FKBP12, using a small
interfering RNA (siRNA) stably expressed by a retroviral vector. After
extensive screening of potential target sequences, we identified by West-
ern Blot that the siRNA named siRNA4 knocked down >90% of FKBP12
in EBV-CTLs. We then generated two retroviral vectors encoding for
siRNA4/eGFP and irrelevant siRNA/eGFP (control), respectively. These
vectors were used to transduce established EBV-CTLs generated from 7
EBV-seropositive donors. Transduction efficiency was 46+22% for siR-
NA4 and 55+27 % for control-siRNA. We measured the proliferation of
transduced CTLs in the presence of FK506, in short term and long term
cultures. Using thymidine uptake assay we found that proliferation was
significantly inhibited in control (74+2%) but not in siRNA4-CTL
(41+4%). Furthermore, siRNA4-CTLs were stimulated weekly with
autologous LCL, low dose IL-2 and in the presence or absence of FK506
(5 ng/mL), to assess the drug resistance in long-term cultures. The results
confirmed the effect of knocking-down of FKBP12; indeed the propor-
tion of siRNA4-CTLs increased over time in 4 weeks of culture not only
as a percentage of GFP+ cells (from 46+22% to 89+5%) but also as
absolute count (median fold expansion: 24, range 3-70). In contrast, con-
trol EBV-CTLs did not show any selection in culture, since the percent-
age of GFP’ cells remained unchanged (from 55-57 %) and CTLs ceased
to proliferate (median fold expansion: 1, range 0-2). In addition, siR-
NA4-CTLs kept their MHC-restricted killing of autologous LCL
(66+22% vs 16+12% for allogenic LCL) and the specific production of
[FNgamma in response to EBV-peptides, as assessed by IFNy ELIspot. In
conclusion, we have developed a strategy to induce resistance to FK506
in EBV-CTLs and that may be used as adoptive immunotherapy to
improve EBV immune reconstitution in patients at high risk of develop-
ing post transplant lymphoma.
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Introduction. Nowadays Central Venous Catheters (CVC) are crucial for
a good management of hematological patients (chemotherapy, support-
ive treatment, apheresis procedure, hematopoietic stem cell transplan-
tation). However these devices can cause clinical complications related
to hematological disease itself either to catheters features (most common
and dangerous systemic infections and thrombosis). The introduction in
the practice of Peripheral Insertion Central Venous Catheter (PICC) has
simplified the management of patients mainly for those with high risk
of long term CVC-related complications or for which the short-term
CVC was inadeguate to all therapeutic plan. Methods and Results. In our
Department, after a specialized educational course, has been created a
PICC team, made by an hematologist physician and two nurses. We
decided to put PICC in patient who needed long and discontinuous pro-
gram of chemotherapy, regardless by the hematological disease either
to white cells and platelets counts. It was mandatory a previous evalu-
ation of arms vascular anatomy by ultrasonography. From March 2007
to March 2009 globally 96 PICC have been implanted (84 in hematolog-
ical patients and 12 in patients with non-hematological neoplasms), in
87 people the catheter insertion has been successful, only in 9 was unsuc-
cessful. Most hematologic patients had Hodgkin Disease (37), 38 other
hematological disease and 12 non hematological neoplasms. The medi-
an life of PICC was 120 days (1-240). The most implantation procedures
has been done under ultrasound guide with radiographic control after
all insertions. 7 PICC have been used for myeloma and lymphoma autol-
ogous stem cell transplantation. 40 out of 87 PICC are still in situ and in
use, 37 have been removed for end of therapy, 10 for other reasons.
Only 8 PICC have been removed because of complications catheter-
related (only one suspected catheter-related sepsis, not microbiological-
ly confirmed, and 3 venous thrombosis). Conclusions. These data encour-
age the use of PICC in the hematological patient because of ow impact
of thrombocytopenia and neutropenia in the implantation and low rates
of CVC-related complications. Our experience shows the great advan-
tage of these devices especially in the management of patient undergone
to discontinuous chemotherapy in day hospital regimen and submitted
to stem cell transplantation by avoiding issues related to insertion and
management of CVC with central implantation.
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The introduction in the current clinical practice of central venous
catheters (CVC) has improved the management of anti-neoplastic ther-
apies in patients with hematological malignancies. However, several
severe complications are related to their use. In this unicentric retro-
spective study, we evaluated on a large cohort of patients the incidence
of CVC-related early and late mechanic, thrombotic and infective com-
plications. From July 1999 to September 2005, 1102 CVC have been
implanted at our Institution in 881 patients with hematological malig-
nancies (M/F 503/307, median age 44.4 years, range 1-87), for a total day
number of implanted CVC of 142.202. With regard to disease, 359
patients (40.7%) had acute myelogenous leukemia, 225 (25.5%) non-
Hodgkin’s lymphoma, 90 (10.2%) acute lymphoid leukemia, 88 (10%)
multiple myeloma and 119 (13.5%) other malignancies. All CVC (sin-
gle-lumen Groshong Bard 7 Fr in all but 31 patients, who implanted a
double-lumen Groshong Bard 9.5 Fr) were inserted by the same opera-
tor via a percutaneous puncture of the subclavian vein. Early mechanic
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complications were 79 (7.2 %-0.55/1.000 days/CVC); in particular, there
were 32 venipuncture impairments (2.9%-0.22/1.000 days/CVC), 27
hematomas (2.4%-0.18/1.000 days/CVC), 16 arterial punctures (1.4% -
0.11/1.000 days CVC), 3 pneumotoraxes (0.27 %-0.02/1.000 days/CVC)
and 1 air embolism (0.09%-0.006/1.000 days/CVC). As to the late
mechanic complications, there were 101 episodes of malfunctioning
(9.1%), 24 accidental withdrawals (2.1%), 11 abnormal dislocations
(0.99%) and 5 CVC ruptures (0.45%). Early infective complications (<1
week from the CVC implant) were 39 (3.5%-0.3/1.000 days/CVC), more
than half (51.3%) due to coagulase-negative Staphylococci. With regard
to the late infective complications, 187 episodes of CVC-related sepsis
(17%-1.3/1.000 days/CVC) were recorded; coagulase-negative Staphy-
lococci were isolated in 30% of episodes, Pseudomonas species in 25%,
Stenotrophomonas maltophilia in 16%, Escherichia coli in 8.1%), Can-
dida species in 4.7 % and other bacteria in the remaining 16.2%. There
were 29 episodes (2.6 %) of symptomatic CVC-related thrombotic com-
plications, with a median interval from the CVC implant of 60 days
(range 7-395). Inherited thrombophilia was excluded in all patients with
thrombotic events; in addition, 9/39 thrombotic episodes occurred in
patients with platelet levels <50x10°/L. The rate of CVC withdrawal
due to CVC-related complications was 26%. In conclusion, the inci-
dence of CVC-related complications in our case series is in the ranges
reported in the literature, notwithstanding the thrombocytopenia and
neutropenia that frequently coexist in our hematological patients.

€045
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Rituximab improves outcomes for persons with lymphoproliferative
disorders and is increasingly used to treat immune-mediated illnesses.
Recent reports describe 2 patients with systemic lupus erythematosusm
and 1 with rheumatoid arthritis who developed progressive multifocal
leukoencephalopathy (PML) after rituximab treatment. Wem reviewed
PML case descriptions among patients treated with rituximab from the
Food and Drug Administration, the manufacturer, physicians, and a liter-
ature reviewfrom1997m to 2008.Overall, 52 patientswith lymphoprolif-
erative disorders, 2 patients with systemic lupus erythematosus, 1 patien-
twith rheumatoid arthritis, 1 patient with an idiopathic autoimmune pan-
cytopenia, and 1 patient with immune thrombocytopenia developed PML
after treatmentwith rituximab and other agents. Other treatments includ-
ed hematopoietic stemcell transplantation (7 patients), purine analogs (26
patients), or alkylating agents (39 patients). One patient with an autoim-
mune hemolytic anemia developed PML after treatmentwith corticos-
teroids and rituximab, and 1 patient with an autoimmune pancytopenia
developed PML after treatmentwith corticosteroids, azathioprine, and rit-

uximab. Median time from last rituximab dose to PML diagnosis was 5.5
months. Median time to death after PML diagnosis was 2.0 months. The
case-fatality rate was 90%. Awareness is needed of the potential for PML
among rituximab-treated persons.
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Background. Hepatitis B virus (HBV) positive patients undergoing an
allograft and recipients from HBV positive donors are at risk of post-
transplant viral reactivation. The role of prophylaxis with lamivudine
remains unclear. Design and Methods Ninety-nine patients, with vari-
ous haematological malignancies undergoing an allograft between 1999
and 2007 with at least 3 months of follow-up entered the study. Patients,
median age of 51 years (20-67), were transplanted for multiple myelo-
ma (no.54), acute myeloid leukemia (no.16), chronic lymphatic leukemia
(no.11), lymphoma (no.10), chronic myeloproliferative disease (no.7)
and aplastic anemia (no.1). The conditioning regimen was myeloablative
in 12 patients and reduced intensity in 87; 2 patients received a second
allograft from the same donor for disease progression. Stem cell source
was peripheral blood in 96 patients and bone marrow in 3. Seventy-six
patients had a HLA-matched sibling donor and 23 an unrelated donor.
Recipients negative for hepatitis B surface antigen (HBsAg) and anti-hep-
atitis B core antigen antibodies (antiHBc), with HBsAg-negative donors
were defined as at no risk of HBV reactivation (no.72), whereas all the
remaining 27 patients were defined as at risk. Results. Patients at no risk
did not experience HBV reactivation/hepatitis. Among patients at risk,
HBsAg-negative recipients from HBsAg-positive donors (no.3) and
HBsAg-positive recipients from negative donors (no.2) were treated with
lamivudine. None developed hepatitis B after a median follow-up of 21
months (13-30). Twenty-two patients were antiHBc-positive. Twelve/22
were not treated whereas 10 received prophylactic lamivudine for a
median of 19 months (range 4-36). Hepatitis developed in 3 untreated
patients conditioned with a reduced intensity regimen and in none of
those on prophylaxis. Conclusions We observed: 1) a null risk of hepa-
titis B in recipients serologically negative for HBV, transplanted from
HBsAg-negative donors; 2) the efficacy of lamivudine in controlling HBV
reactivation in both HBsAg-positive recipients from negative donors and
HBsAg-negative recipients from positive donors; 3) a significant risk of
HBV reactivation in HBsAg- negative/antiHBc positive recipients and
efficacy of prophylactic lamivudine in this setting.
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Background. The chronic nature of myelodysplastic syndromes (MDS),
the risk of progressive evolution, advanced age, anemia and the rapid
changes in physical status make the MDS patient unique within the can-
cer population. Quality of Life (QoL) in MDS is undoubtedly compro-
mised by functional, psychological, and disease-specific components.
Patients are at continuous risk of complications and must face the real-
ity of a relatively low survival. Comprehension of quality of life (QoL)
in MDS is a prerequisite for therapeutic choice. METHODS. We
designed an observational study in de novo (newly) MDS patients with
IPSS risk score <2 to evaluate determinants of QoL and correlations

haematologica | 2009; 94(s4) | 25



Oral Communications

between QoL measures. Clinical and laboratory data were collected at
baseline, months 1, 3, 6, 12, and 18 and QoL instruments (QOL-E v.2,
LASA scale, and EQ-5D) were completed by patients and physicians
(both blind to each other's responses). After diagnosis patients could
receive any MDS treatment, based on investigators’ judgment. Results.
Of 148 patients enrolled (mean age 72 years, 56% males), 127 had a fol-
low-up visit after 3 months. Mean Hb increased from 10.5+2.0-10.9 +
2.2 g/dL (p=0.003) and 8 of 34 previously transfused patients became
transfusion-free. Eight patients became transfusion-dependent. Surpris-
ingly, most physicians’ and patients’ QoL scores correlated significant-
ly, though physicians generally overestimated patients’ problems; func-
tional, energy and general QoL scores improved significantly. At univari-
ate analysis, Hb correlated with all QoL-E and LASA scores both at base-
line and after 3 months (r = 0.22-0.35, <0.01). At multivariate analysis,
baseline Hb was associated (p<0.01) with better physical, fatigue, ener-
gy and activity scores, while after 3 months transfusion-dependence
predicted worse physical, functional, energy, activity and general scores.
Other independent predictors (<0.01) of worse QoL scores were Charl-
son’s comorbidity index =2, IPSS risk, and female gender, while throm-
bocytopenia (PLT < 50000 microliters) and neutropenia does not seem
to have a relevant impact. Single item scores (representing descriptive
details of disturbances and perceptions) and their changes in time will
be discussed. Conclusions. Therapeutic choice in MDS should be guided
by prognostic scores and QoL. Analyses at month 3 after diagnosis show
that QoL is influenced by Hb levels and transfusion-dependence, but
comorbidities and IPSS risk score also play a major role.

Co048

MOBILIZATION AND COLLECTION OF PERIPHERAL BLOOD STEM CELL (PBSC) FOR
HIGH-DOSE CHEMOTHERAPY (HDC): SOMETHING NEW? AN ANALYSIS OF 182 PATIENTS
(PTS) TREATED IN IEO

Vanazzi A., Alietti A., Negri M., Lionetti M.T., Babic A., Radice D.,
Agazzi A., Nassi L., Sammassimo S., Rabascio C., Antoniotti P,
Roveda L., Luchetti B., Piredda A., Calabrese L., Martinelli G.
Laszlo D.

European Institute of Oncology, Milan, Italy

HDC followed by autologous PBSC transplantation is effective in
relapsing or refractory malignant lymphoma pts as well as in those with
relapsed germ cell tumors. Collection of sufficient numbers of stem cells
by apheresis (22.0x10° CD34cells/kg) is a prerequisite for HDC. Many
factors could influence the mobilization of PBSC and 10-30% of pts are
considered poor mobilizers (“relative” with a peripheral CD34" counts
<20 and 28/microL, “absolute” with <8/microL). We reviewed data of
182 pts enrolled into a mobilizing PBSC program at our Institute
between 2006 and 2009 with the aim to identify those factors associat-
ed to PBSC mobilization and to verify if pts considered relative or
absolute poor mobilizers could collect a PBSC target by <3 apheresis. Pts
characteristics were: M/F 105/77, median age 51 yrs (18-77), diagnosis
of NHL (96 pts), HL (35 pts), MM (25 pts), LA (3 pts) and solid tumors
(23 pts); mean number of chemotherapy lines before mobilization was
2. ESHAP plus G-CSF (n=11) or Peg G-CSF (n=47) and high-dose (4
g/mq) CTX (n=87) represented the main mobilization chemotherapy in
NHL/HD/MM pts while the vast majority of pts with solid tumors
received ICE plus G-CSE Apheresis was performed when the CD34" cell
count was =8/microL. By evaluating the number of CD34'cells after
mobilization, 121 pts (66.4%) were considered good mobilizers (group
A), 30 (16.4%) relative poor mobilizers (group B) and 31 (25.6%)
absolute poor mobilizers (group C). All pts in group A collected >2.0x10°
CD34 cells/kg (median 8.2); 24/30 (80%) pts in group B collected at least
2.0x10° CD34 cells/kg while the remaining a median of 1.7 CD34+cells.
Seven out of 31 (22%) absolute poor mobilizers were able to collect the
target number of CD34" even if the apheresis was started with a count
>=5/microl. CD34". According the Two-sided Fisher’s exact test, age
>60 yrs (#=0.019), number of chemotherapy lines before mobilization
>3 (p<0.001), pre-treatment with purine analogs (=0.008) or Zevalin
(»=0.001) were found to be independent factors able to affect PBSC
mobilization. In a multivariate analysis, age >60 yrs (»=0.017) and pre-
treatment with Zevalin (p=0.006) confirmed a detrimental effect. These
results could help to identify those poor mobilizer pts who could be
candidates to alternative mobilization strategy; however, also those
patients defined relative and a proportion of absolute poor mobilizers
could be able to collect a number of PBSC adequate for HDC treatment.
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A PHASE 111 STUDY OF ENOXAPARIN VERSUS FIXED LOW-DOSE WARFARIN VERSUS

LOW-DOSE ASPIRIN AS THROMBOPROPHYLAXIS FOR NEWLY DIAGNOSED MULTIPLE
MYELOMA PATIENTS TREATED WITH THALIDOMIDE CONTAINING REGIMENS

Cavo M.,! Palumbo A.? Bringhen S.;> Zamagni E.,' Patriarca E
Tacchetti P, Rossi D.,? Pantani L., Cavalli M.;” Levi A.? Offidani M.
Galli M.,? Torelli G.,* Ria R.,* Nozzoli C.;” Crippa C.,” Baldini L.,?
Callea V., Rossini E,? Spriano M.,? Capaldi A.,” Baraldi A. Gay E?
Boccadoro M.?

YSeragnoli" Institute of Hematology, Bologna University School of Medicine;
*ltalian Myeloma Network GIMENA, Italy

Controversies exist concerning the best prophylactic regimen to
reduce the risk of thrombosis (VTE) in newly diagnosed MM pts treat-
ed with thalidomide-containing regimens. To address this issue, the Ital-
ian Myeloma Network GIMEMA designed a sub-study in the context
of 2 phase III studies, one comparing VID vs TD in younger pts candi-
dates for autologous transplantation and the other comparing VMP vs
VMPT in older pts. By sub-study design, pts treated on VID or TD or
VMPT were randomly assigned to receive thromboprophylaxis with
LMWH (Enoxaparin, 40 mg/d) or fixed low-dose warfarin (WAR, 1.25
mg/d) or low-dose aspirin (ASA, 100 mg/d) over the induction therapy.
Pts randomized to VMP did not receive any prophylaxis and were used
as controls. Sub-study end points included incidence of VTE, acute car-
diovascular events, sudden death, bleeding and any other serious adverse
events. At the time of the present analysis, 703 pts who received at least
3 cycles of induction therapy were evaluated. Of these pts, 164 treated
with VMP were the control group, while the remaining 539 pts (of
whom, 209 treated with VTD, 211 with TD and 119 with VMPT) were
randomized to receive either LMWH (n=178) or WAR (n=180) or ASA
(n=181). Baseline pts characteristics and risk factors for VTE were com-
parable in all sub-groups. Overall, the risk of VTE was 3.9% with WAR
vs 4.5% with LMWH vs 5.5% with ASA (v n.s.), whereas it was 1.8%
in the control group. Pts receiving Velcade-containing regimens (VID or
VMPT) had a VTE frequency in the range of approximately 3%, as com-
pared to 5.8% for pts on TD (p n.s.). The rates of cardiovascular events
were comparable between different sub-groups and the control group.
No sudden deaths were reported. The incidence of all grades bleeding
was 0.6% with LMWH vs 1.1% with WAR vs 3.3% with ASA (P val-
ues n.s.), while it was 3.7 % among the controls. In conclusion, no sig-
nificant relationship was found between the frequency of VTE and dif-
ferent thromboprophylactic regimens, induction treatments containing
or not Velcade and pts age (young vs elderly). In comparison with
LMWH and WAR, there was a higher, albeit marginal, risk of VTE and
bleeding complications associated with ASA prophylaxis. Finally, a find-
ing not previously well recognized, fixed low-dose WAR was not infe-
rior to LMWH in reducing the risk of VITE among newly diagnosed MM
pts receiving thalidomide-containing regimens. For these pts, LMWH,
WAR and ASA are likely to be effective thromboprophylactic regimens.

€050
CIRCULATING VERSUS PROGENITOR ENDOTHELIAL CELLS ARE ABNORMAL IN PATIENTS

WITH DIFFERENT TYPES OF VON WILLEBRAND DISEASE AND CORRELATE WITH MARK-
ERS OF ANGIOGENESIS: A COHORT STUDY OF 74 CASES

Gritti G.,',? Federici A.B.,'"” Cortelezzi A.,"* Bucciarelli P.,* Punzo M.
Lonati S.,' Rezzonico E,' Silvestris 1., Rubini V.,> La Marca S.
Lambertenghi Deliliers G.,"” Mannucci P.M.,**

"University of Milan, Milan; ’IRCCS Fondazione Ospedale Maggiore Policlin-
ico, Mangiagalli e Regina Elena, Milan, Italy

Background. von Willebrand disease (VWD) is the most common
inherited bleeding disorder and is caused by quantitative or qualitative
defects of von Willebrand factor (VWE). VWE, synthesized by endothe-
lium and magakaryocytes, circulates in plasma and is present in sub-
endothelium and platelets: therefore VWF is an ideal marker for
endothelial formation/damage and megakaryocytopoiesis. Circulating
(CEC) and progenitor (EPC) endothelial cells have been recently pro-
posed as markers of peripheral and bone marrow-derived angiogenesis.
To evaluate the association of CEC/EPC with cellular and circulating
VWE we have measured the number of CEC/EPC together with VWF
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and cytokines involved in angiogenesis in a cohort of 74 patients with
different VWD types. Methods. Seventy-four VWD patients and 20
healthy controls were evaluated. VWD were diagnosed according to
ISTH as follows: VWD1 (22), VWD2A (9), VWD2B (19), VWD2M (17),
VWD3 (7). CEC (CD146/CD317/CD45") and EPC (CD34"/CD133"/
CD45") were evaluated by flow cytometry. Serum levels of VEGE E-
selectin, P-selectin, EPO and TPO were determined by ELISA. Both
CEC/EPC and cytokines were analyzed in blind. Results. CEC, E-selectin,
VEGF and EPO tended to be higher in all VWD than in controls. Con-
versely, EPC were lower in all VWD than in controls. Considering VWD
all together, there was a statistically significant difference between VWD
and controls in mean levels of CEC, EPC, VEGE E-Selectin and EPO
(»<0.01), while no statistically significant difference was found for P-
Selectin and TPO. Dividing VWD into types, a statistically significant dif-
ference was found for CEC (one-way ANOVA: p=0.005), EPC (»=0.001),
E-selectin (p<0.0001), EPO (p=0.021) and TPO (p=0.004). Considering
only VWD1, we found a significant inverse relationship between CEC
and VWE:Ag plasma levels (p=.048; R’=0.19). The relationship was still
significant after adjustment for age, sex and WBC in a multiple linear
regression analysis (#=0.046). Conclusions. Based on these results, we can
conclude that CEC are increased in VWD patients, especially in VWD2B
and 3: high CEC are associated with increased levels of cytokines
involved in angiogenesis (up-regulation). Conversely, EPC are always
decreased in VWD patients, especially in VWD1 and VWD2A/2M, sug-
gesting down-regulation of bone marrow-derived angiogenesis. This
abnormal results on CEC/EPC in patients with inherited deficiencies of
VWE might suggest a major role of VWEF in peripheral and bone marrow-
derived angiogenesis.

€051
RESIDUAL VEIN THROMBOSIS FOR ASSESSING THE OPTIMAL DURATION OF LOW MOLE-
CULAR WEIGHT HEPARIN AFTER CANCER-RELATED TRHOMBOSIS: THE CANCER DACUS
STUDY

Siragusa S. for the Cancer DACUS Investigators

Cattedra ed U.O. di Ematologia con trapianto, Policlinico Universitario di Paler-
mo, Italy

Background. Type and duration of anticoagulation is still matter of
debate in cancer patients with acute Deep Vein Thrombosis (DVT) of the
lower limbs. Residual Vein Thrombosis (RVT) has been proven to be
effective for assessing the optimal duration of oral anticoagulants in non
cancer patients (Siragusa S et al. Blood 2008:112:511-5). In the present
study we evaluate the role of a RVI-based management of anticoagula-
tion with Low-Molecular Weight Heparin in cancer patients with acute
DVT.
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Matertials and Methods. Cancer patients with a first episode of DVT
were treated with LMWH at therapeutic dosage for 1 month followed
by dose reduction of 25% in the next 5 months. At this time, they were
managed according to RVT findings: those with RVT were randomized

to continue anticoagulants for 6 additional months (Group A1) or to stop
(Group A2), while patients without RVT stopped LMWH (Group B).
Outcomes were recurrent venous thromboembolism and/or major
bleeding. Results. Over a period of 18 months, 134 patients were evalu-
ated across 12 centers in Italy; total duration of follow-up was 30.5 years
and median duration of follow-up was 1.2+0.2 years. RVT was detect-
ed in 92 (68.6%) patients; recurrent events occurred in 23.4% of those
who discontinued and 15.5% of those who continued LMWH (Figure
1). The adjusted Hazard Ratio (HR) for age and sex (Group A2 vs A1) was
1.58 (95% confidence interval [CI], [UTE-82]0.85-2.93; p=0.145). Of the
42 (31.3%) patients without RVT, one had a recurrence (2.3%) (Figure
1). The adjusted HR (B vs A1) was 4.54 (CI [UTF-8¢]2.3-6.66; p=0.028).
One major bleeding event occurred in each group of patients who
stopped (Group A2 and B) and 2 in those who continued anticoagula-
tion. Overall, 31 (23.1%) patients died due to cancer progression after a
median follow-up of 13.2 months after randomization. Conclusions. The
Cancer DACUS is the first study evaluating an individual marker for
assessing duration of anticoagulation in active cancer population. This
interim analysis shows that absence of RVT identifies a group of patients
at low risk for recurrent thrombosis who can safely stop LMWH after 6
months.

C052

LOW DOSE RITUXIMAB AS SALVAGE THERAPY IN ADULT PATIENTS WITH PRIMARY
IMMUNE THROMBOCYTOPENIA

Zaja E, Battista M.L., Defina M., Vianelli N., Palmieri S., Bocchia M.,
Medeot M., Volpetti S., De Luca S., Ferrara E, Isola M., Baccarani M.,
Fanin R.

Clinica Ematologica, DIRM, Azienda Ospedaliera Universitaria, Udine,
Clinica Ematologica, Policlinico Le Scotte, Siena, Divisione di Ematologia, AORN
"A. Cardarelli", Napoli, Istituto di Ematologia L. & A. Seragnoli, Policlinico
Sant’Orsola, Bologna, Cattedra di Statistica, DIRM, Universita di Udine, Italy

Rituximab 375 mg/sqm weekly for 4 weeks has significant activity in
adults with primary ITP. In this setting, several evidences support the
possible use of lower doses of Rituximab. 43 adult patients, median age
41 years, male/female sex ratio 16/27, with previously treated sympto-
matic ITP were treated prospectively with Rituximab at the fixed dose
of 100 mg iv weekly for 4 weeks. Results were evaluated considering:
overall and complete responses (OR and CR: platelet level equal to/more
than 50 and 100x10°/L), sustained OR and CR (sOR and sCR: platelet lev-
el equal to/more than 50 and 100x10°/L, respectively at month 6 from
the beginning of therapy and discontinuation of any other anti ITP ther-
apy, if present), the time to OR and to CR (TTR and TCR: time neces-
sary to reach a platelet number equal to/more than 50 and 100x10°/L),
the relapse rate, the duration of response (RD: interval between initial
response and the loss of the best response previously achieved) and the
treatment free survival (TES; interval between initial response and the
necessity of beginning rescue therapy). All patients completed the ther-
apeutic program receiving the 4 infusions of Rituximab, none experienc-
ing relevant short term toxicity. The median CD20've lymphocytes
absolute count evaluated in 31 patients between day 60 and 90 from
beginning of therapy was 0x10°/L. OR and CR were achieved in 28/43
(65%) and 17/43 (39.5%) patients, respectively. Stepwise logistic regres-
sion showed that the rate of CR was inversely associated with weight
(OR=0.92, CI95%][0.86;0.98] and was higher in males (OR=0.09,
CI95%10.01;0.65]. No association was found out with OR. 4 patients
were not valuable for sOR and sCR due to too short follow up; the rate
of sOR and sCR were 16/39 (41%) and 11/39 (28%). In responding
patients, the median TTR and TCR were 31 (range: 7-112) and 38 days
(range: 7-150), considerably longer than those observed with standard
dose in patients with similar characteristics (Haematologica
2003;88:538). None of patients experienced delayed infectious compli-
cations or other toxic effects. After a median period of observation in
responding patients of 16 months (range: 1-38), 16/28 (57 %) patients
relapsed, 12 requiring further treatments, with a 24 months projected RD
and TFS of 38% and 54%), respectively. In patients with ITE, low dose
Rituximab seems to lead mid and long-term response rates similar to
standard dose but with slower initial timing of response.
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IMPAIRED INTERACTION BETWEEN REGULATORY T CELLS AND DENDRITIC CELLS IN
IMMUNE THROMBOCYTOPENIA

Catani L., Sollazzo D., Curti A., Trabanelli S., Palandri E, Polverelli N.,
Baccarani M., Vianelli N., Lemoli R.M.

Department of Hematology and Oncological Sciences L. e A. Seragnoli, Univer-
sity of Bologna, Bologna, Italy

CD4'CD25" regulatory T cells (Tregs) are critical in maintaining self-
tolerance and preventing organ-specific autoimmune diseases. Howev-
er, the role of Tregs in the pathogenesis of immune thrombocytopenia
(ITP), an immune disorder in which increased platelet clearance is caused
by antiplatelet autoantibodies, has not yet been clarified. The purpose
of the present study was to investigate whether the interaction between
dendritic cells (DCs) and regulatory T cells (Tregs) may play a patho-
genetic role in ITP. Forty patients with active disease and 35 healthy
subjects were enrolled into the study. We firstly characterized the num-
ber (by flow cytometry) and the suppressive activity (by modified allo-
geneic mixed leukocyte reaction) of Tregs in ITP. We found that the
absolute number of Tregs was significantly decreased in ITP patients in
comparison to healthy subjects (CD4'CD25"¢*Foxp3* T cells (5.46+4.29
vs 11.62+6.98cells/microL; p<0.01) and CD4*CD25""CD127" s T
cells (50.99+27.29 vs 80.49+37.7 1 cells/microL; p<0.02)). We document-
ed also that in ITP suppressive activity of Tregs was defective as com-
pared to healthy subjects. In parallel experiments we studied the i vit-
ro conversion of CD4'CD25 T cells, either from ITP patients or healthy
subjects, into CD4*CD25*Foxp3* Tregs by co-coltures with mature
autologous/allogeneic DCs. The flow cytometry analysis showed that
in ITP the low number of circulating Tregs may be partly due to the
reduced ability of DCs to convert non-Treg cells into Tregs. We then
explored the in vitro capability of CD4°CD25" Tregs, either from ITP
patients or healthy subjects, to inhibit allogeneic DCs maturation by
flow cytometry evaluation of the expression of the costimulatory mol-
ecules CD80 and CD86. We demonstrated that in ITP patients
CD4'CD25" Tregs show lower ability to inhibit DCs maturation because
they do not affect the expression of CD80 and CD86 molecules. This
finding may be related to the lower level of Interleukin-10 and Inter-
leukin-6 in the cocoltures. Taken together, these findings document that
the interaction between DCs and Tregs is altered in ITP and suggest
that this dysfunction may play a pathogenetic role.

Supported in part by BolognaAlIL (Italian association against Leukemia,
Bologna section).
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CHARACTERIZATION OF THE CD47/SIRP-c. SYSTEM IN PATIENTS WITH IMMUNE
THROMBOCYTOPENIA

Catani L., Sollazzo D, Ricci E, Palandri E, Polverelli N., Baccarani M.,
Vianelli N., Lemoli R.M.

Department of Hematology and Oncological Science L. ¢ A. Seragnoli, Univer-
sity of Bologna, Bologna, and Servizio di Medicina Trasfusionale- Azienda
Ospedaliero Universitatia S. Orsola-Malpighi, Bologna, Italy

Two mechanisms of platelet destruction have been previously report-
ed in Immune Thrombocytopenia (ITP) patients: antibody-mediated
platelet destruction and platelet lysis due to cytotoxic T lymphocytes.
Recently, a third mechanism, involving the CD47/SIRP-a system, has
been described in a mouse model of immune thrombocytopenia. Exper-
imental evidences in fact demonstrate that iz vivo the CD47/SIRP-o. sig-
naling complex is involved in the prevention of phagocytosis of platelets
or red blood cells by macrophages, thereby determining both the life
span of the cells and their number in circulation. Despite these findings,
the role played by the CD47/SIRP-a system in human ITP has still to be
studied in depth. Therefore, our purpose was to evaluate whether alter-
ations of this system may be involved in the pathogenesis of ITP. At vari-
ance with fresly isolated platelets, we found that in vitro aged platelets
from ITP patients show both reduced expression of CD47 antigen and
increased apoptosis (as evaluated by PS exposure) in comparison with
their normal counterparts. We also phenotypically and functionally char-
acterized SIRP-a expression on DCs from ITP patients and healthy sub-
jects. SIRP-a showed low expression in plasmacytoid DCs; by contrast,
it was highly expressed on the surface of immature and mature CD14-
derived DCs and on circulating myeloid DCs and monocytes. In addi-
tion, we found that in ITP patients SIRP-a expression was significantly
reduced in immature/mature CD14-derived DCs and in circulating
myeloid DCs in comparison to the normal counterparts. This finding
suggest that in ITP the reduced expression of SIRP-a, especially on cir-
culating myeloid DCs, may favour DCs platelet uptake. We then eval-
uated the role of CD47/SIRP-a system in the platelet phagocytic activ-
ity of immature CD14-derived DCs. Fresh and aged normal platelets,
pre-labeled with anti-human CD47 monoclonal antibody (20
microg/ml) and PKH26-GL dye, were coincubated with immature
CD14-derived DCs. We observed that the CD47/SIRP-a system is capa-
ble to affect the platelet phagocytic capacity of immature DCs. In con-
clusion, the present study demonstrates an aberrant regulation of SIRP-
o expression on DCs from ITP patients and suggests that this defect
might, in part, contribute to the pathogenesis of the disease.

Supported in part by BolognaAlL (Italian association against Leukemia,
Bologna section).
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CHRONIC LYMPHOCYTIC LEUKEMIA
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INTEGRATIVE ANALYSIS OF DNA COPY NUMBER AND EXPRESSION LEVELS OF
MIR-15A/16-1 CLUSTER IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS WITH
13Q14 DELETION

Mosca L.,! Lionetti M.," Fabris S.,' Cutrona G.,” Agnelli L.,' Ciceri G.,'
Leone S.,' Polli V.,' Matis S.,” Gentile M.,? Spriano M.,* Callea V.;”
Festini G.,* Molica S.,; Lambertenghi Deliliers G.,' Morabito E,?
Ferrarini M.,*® Neri A.!

'Centro per lo Studio delle Leucemie, Dipartimento di Scienze Mediche, Univer-
sita di Milano e U.O. Ematologia,' Fondazione IRCCS Policlinico, Milano;
*Divisione di Oncologia Medica C, Istituto Nazionale per la Ricerca sul Cancro,
IST, Genova; *U.O.C. di Ematologia, Azienda Ospedaliera di Cosenza; ‘Dipar-
timento di Ematologia, Azienda Ospedaliera S. Martino, Genova; *Divisione di
Ematologia, Azienda Ospedaliera, Reggio Calabria; *Centro di Riferimento Ema-
tologico-Seconda Medicina Azienda Ospedaliero-Universitaria, Ospedali Riu-
niti, Trieste; "U.O.C. di Oncologia, Azienda Ospedaliera “"Pugliese- Ciaccio”,
Catanzaro; *Dipartimento di Oncologia, Biologia e Genetica Universita degli
Studi di Genova, Italy

Hemizygous and/or homozygous loss at 13q14 has been identified as
the most frequent genomic alteration in B-cell chronic lymphocytic
leukemia (B-CLL). Two microRNAs genes, mir-15a and mir-16-1, are
located at 13q14 within a 30-kb region of loss in B-CLL and have been
found to be deleted and down-regulated in the majority of cases with
respect to normal B-cells. To narrow down the extent of the 13q14 dele-
tion, we investigated the whole genome profile of 100 untreated B-CLL
patients in early stage disease (Binet stage A) by means of single
nucleotide polymorphism (SNP) arrays (Affymetrix GeneChip® Human
Mapping 250K Nsp). To validate the genomic status of mir-15a/16-1
cluster and to correlate the copy number (CN) and expression levels of
the two miRNAs, their DNA CN and transcription levels have been
detected by quantitative Real Time RT-PCR (Q-RT-PCR) using a cus-
tom TagMan® assay and TagMan® microRNAs assays (Applied Biosys-
tems), respectively. Del(13)(q14) was present in 44 of our patients, in 34
as a single aberration. Biallelic deletions encompassing the 13q14.2-q14.3
region were found in 11/44 cases (25%). SNP arrays showed that the
deletions varied considerably in size, ranging from 291 kb to 56 Mb,
with the minimal monoallelic deletion 635 kb long. Notably, the mir-
15a/16-1 cluster is located approximately 87 kb upstream to this region,
and thus apparently not affected by the deletion. Overall, in our series
we found that 4 cases retained one or two copies of the mir-15a/16-1
cluster. We evaluated the miRNA genes DNA CN by means of Q-RT-
PCR in the four patients and in a selected panel of 28 cases (10 biallelic
deleted, 7 monoallelic deleted, 11 non-deleted cases); the estimated gene
CN values showed a good correlation with SNP array data (p=1.37xE-
06, Kruskal-Wallis test). As regards the miRNAs expression, we found a
significant difference between biallelic and monoallelic deleted B-CLLs
(»=0.009 and 0.006 for miR-15a and miR-16, respectively), whereas
expression levels associated with the retention of 1 or 2 alleles were not
statistically different. Our data confirmed the previous evidence of a
short common deleted region at 13q14, narrowing it down to 635 kb of
extent. Furthermore we demonstrated that one or two copies of mir-
15a/16-1 cluster can be maintained at DNA level in patients with 13q14
deletion. As regards miR-15a and miR-16 expression levels, we found
that they are significantly down-regulated only in patients with biallel-
ic deletion.

€056
CD49D EXPRESSION AND SHORT TELOMERE LENGTH INTERACT IN CHRONIC

LYMPHOCYTIC LEUKEMIA AND IDENTIFY PATIENTS AT RISK OF PROGRESSION AND
SHORT SURVIVAL

Rossi D.,' Ladetto M.,” Lobetti Bodoni C.? Zucchetto A.;° Rossi EM.?
Gattei V., Gaidano G.!

'Division of Hematology, Department of Clinical and Expetimental Medicine &
BRMA, Amedeo Avogadro University of Eastern Piedmont, Novara; *Division of
Hematology, University of Turin, Torino; *Centro di Riferimento Oncologico,
Aviano, Italy

Background. The rationale of the study stems from three considera-
tions: i) CD49d expression and short telomere length (TL) represent nov-
el prognostic markers for chronic lymphocytic leukemia (CLL); ii) both
CD49d expression and short TL associate with clinico-biological fea-
tures of highly proliferating CLL. Aim. To test the impact of the interac-
tion between CD49d expression and short TL on CLL prognostication.
Methods. The study was based on a consecutive series of 180 previous-
ly untreated CLL. CD49d expression was analyzed by flow cytometry.
Peak TL was determined by Southern blot. The best CD49d and TL cut
off points for CLL prognostication have been previously identified (Gat-
tei et al, Blood 2008; Rossi et al, Leukemia 2009). Results. CD49d expres-
sion and telomere length were investigated in a consecutive series of
180 CLL. When treated as continous variables, CD49d expression and
telomere length showed a weak association (Spearman's rho=-.152,
p=.033).
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Figure 1.

Clinico-biological variables at diagnosis and outcome were stratified
according to CD49d and TL status. For this purpose, CLL were grouped
into 3 categories: i) CD49d-low/TL-long (CD49d<30%/ TL>5000bp); ii)
CD49d-high/TL-short (CD49d>30%/TL<5000bp); iii) discordant CLL
cases (CD49d<30%/TL<5000bp and CD49d>30%/ TL>5000bp). The
prevalence of unfavorable variables at diagnosis progressively increased
from CD49d-low/TL-long CLL to discordant cases and to CD49d-
high/TL-short CLL (Rai stage ITI-IV: 3.8% vs 15.5% vs 24.1%, respective-
ly, p=0.006; IGHV homology >98%: 19.0% vs 41.4% vs 69.4%, respec-
tively, »<0.001; CD38 >30%: 8.8% vs 39.4% vs 62.1%, respectively,
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»<0.001; unfavorable karyotype: 21.3% vs 46.5% vs 65.5%, respective-
ly, p<0.001). Occurrence of markers of rapid cell turnover also progres-
sively increased from CD49d-low/TL-long CLL to discordant cases, and
to CD49d-high/TL-short CLL (median B-2-microglobulin: 2.1 mg/L vs
2.7 mg/L vs 3.3 mg/L, respectively, p<.001; median LDH: 323 U/L vs 370
U/L vs 399 U/L, respectively, p<0.001). Time to lymphocyte doubling
progressively decreased from low CD49d/long TL CLL to discordant
cases, and to high CD49d/short TL CLL (54.2 months vs 28.6 months
vs 18.3 months, respectively, <0.001). Time to progression to a more
advanced stage progressively decreased from CD49d-low/TL-long CLL
to discordant cases, and to CD49d-high/TL.short CLL (68.9 months vs
34.6 months vs 23.0 months, respectively, p<0.001). Treatment free sur-
vival progressively decreased from CD49d-low/TL-long CLL to discor-
dant cases, and to CD49d-high/TL-short CLL (130.8 months vs 37.2
months vs 21.5 months, respectively, <0.001) (Figure 1A). Survival pro-
gressively decreased from CD49d-low/TL-long CLL to discordant cas-
es, and to CD49d-high/TL-short CLL (not reached vs 120.5 months vs
79.8 months, respectively, p=0.006) (Figure 1B). Other variables associ-
ated with short survival were IGHV homology >98%, presence of
del17p13 or 11q22-q23, Rai stage III-IV, and p-2-microglobulin >2.5 mg/L
(»<0.05). Multivariate analysis for survival selected the interaction
between CD49d expression and TL as independent predictor of survival
(HR:2.17; p=0.023) after adjusting for IGHV homology, unfavorable FISH
karyotype, Rai stage and B-2-microglobulin. Conclusions. The implica-
tions of our results are twofold: i) CD49d expression and short TL inter-
action identifies CLL with rapid tumor kinetics, high risk of progression,
and short survival; ii) the interaction between CD49d expression and
short TL is an independent predictor of short survival in CLL.

C057
STEROTYPIC B-CELL RECEPTOR AND IGHV4-39 USAGE REPRESENT INDEPENDENT RISK

FACTORS OF CHRONIC LYMPHOCYTIC LEUKEMIA TRANSFORMATION TO RICHTER SYN-
DROME

Rossi D.,' Spina V.,' Cerri M.,' Rasi S.,' Deambrogi C.,' De Paoli L.,'
Laurenti L.,> Maffei R.,* Forconi E,* Bertoni F° Zucca E.,°

Agostinelli C.,° Cabras A./ Lucioni M.,* Martini M.,> Magni M.,
Deaglio S.,” Ladetto M.,” Nomdedeu J.E,"” Besson C.,"" Canzonieri V.,"”
Paulli M.,* Marasca R.,> Larocca L.M.,* Carbone A., Pileri S.A.,° Gattei
V.,"” Gaidano G.!

'"Amedeo Avogadro University of Eastern Piedmont, Novara, Italy; *Catholic
University of the Sacred Heart, Rome, Italy; University of Modena and Reggio
Emilia, Modena, Italy; *University of Siena, Siena, Italy; >Oncology Insitute of
Southern Swizerland-10SI, Bellinzona, CH; *Seragnoli Institute, University of
Bologna, Bologna, Italy; “Istituto Nazionale Tumori, Milan, Italy; *University of
Pavia, Pavia, Italy; *University of Turin, Turin, Italy; “Hospital de la Santa Creu
i Sant Pau, Barcelona, Spain; "' Hopital Bicétre, Paris, France; " Centro di Rifer-
imento Oncologico, Aviano, Italy

Background. Richter’s syndrome (RS) represents the transformation of
CLL to aggressive lymphoma. Despite the abundance of biological mark-
ers available for predicting CLL progression, only few have been shown
to be useful for RS prediction. Aim. To test the role of stereotypic HCDR3
in RS transformation. Methods. The first step of the study consisted of a
case-control analysis comparing IGHV gene usage and prevalence of
stereotypic HCDR3 in RS (n=69; all DLBCL) versus a control group
(n=715) of CLL not transformed to RS. The second step consisted of an
actuarial assessment of the impact of IGHV gene usage and stereotypic
HCDR3 at CLL diagnosis, on the risk of subsequent transformation to
RS in a cohort of 754 CLL, of which 39 had transformed to RS. Cluster
analysis was performed by aligning HCDR3 of RS and non-transformed
CLL into a database of 2421 HCDR3 of CLL. Results. Case-control com-
parison of IGHV usage documented that IGHV4-39 was the sole gene
preferentially utilized in RS compared to non-transformed CLL
(»=0.002). Cluster analysis revealed a significantly higher prevalence of
stereotypic HCDR3 in RS compared to non-transformed CLL when con-
sidering all cases (RS: 34/69, 49.3% vs non-transformed CLL: 152/714,
21.3%; p<0.001), unmutated cases only (RS: 28/48, 58.3% vs non-trans-
formed CLL: 95/276, 34.4%; p=0.002), and mutated cases only (RS: 6/21,
28.6% vs non-transformed CLL: 57/438, 13.0%; =0.043). Subset 8 uti-
lizing unmutated IGHV4-39/IGHD6-13/IGHJ5 genes was the sole
HCDR3 subset preferentially utilized by RS (2/152, 1.3%) compared to
non-transformed CLL (5/34, 14.7 %, p=0.002). Actuarial univariate analy-
sis revealed higher risk of RS: i) in CLL utilizing stereotypic HCDR3 (5-
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year risk: 14.2%) compared to CLL without stereotypic HCDR3 (5-year
risk: 3.9%) (»<0.00001); and ii) in CLL utilizing IGHV4-39 (5-year risk:
85.4%) compared to CLL utilizing other IGHV genes (5-year risk: 5.6%)
(#<0.000001). Bivariate analysis combining stereotypic HCDR3 and
IGHV mutation status indicated that stereotypic HCDR3 was not a sur-
rogate of IGHV homology for RS prediction. Multivariate analysis select-
ed IGHV4-39 usage (HR:4.25; p=0.002) and stereotypic HCDR3
(HR:3.08; p=0.002) as independent predictors of RS transformation. The
observation that all RS utilizing IGHV4-39 carried stereotypic HCDR3
prompted investigation of the interaction between IGHV4-39 usage and
stereotypic HCDRS3 in the model. Multivariate analysis selected the
interaction between IGHV4-39 usage and stereotypic HCDR3 at CLL
diagnosis as the strongest independent predictor of RS transformation
(HR:5.18; p=0.001). The relevance of the interaction between IGHV4-
39 and stereotypic HCDR3 was confirmed by bivariate analysis. Accord-
ingly, CLL utilizing both IGHV4-39 and stereotypic HCDR3 were iden-
tified as the disease category with highest risk of transformation (5-year
risk: 68.7 %). Neither IGHV4-39 usage nor stereotypic HCDRS3 affected
the risk of CLL progression occurring without transformation to RS.
Conclusions. The implications of our results are fourfold: i) RS carry
stereotypic HCDRS3 at a very high frequency; ii) RS display biased usage
of IGHV4-39 with stereotypic HCDRS; iii) stereotypic HCDR3 at CLL
diagnosis is an independent risk factor of RS transformation; iv) the
combination of stereotypic HCDR3 and IGHV4-39 usage in the same
patient identifies CLL with a very high risk of RS transformation.
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HAIRY CELL LEUKEMIAS WITH UNMUTATED IGHV GENES DEFINE THE MINOR SUBSET
REFRACTORY TO SINGLE AGENT CLADRIBINE AND WITH MORE AGGRESSIVE BEHAVIOR

Forconi E,' Cencini E.,! Sozzi E.,' Zaja E,” Intermesoli T.,* Stelitano C.,*
Rigacci L.,* Gherlinzoni E,* Cantaffa R.;” Baraldi A.,* Gallamini A./’
Zaccaria A.," Pulsoni A.," Gobbi M," Tassi M.,' Raspadori D.,!
Rinaldi A.,”® Leoncini L.,** Sabattini E.," Pileri S.,” Bertoni E,* Lauria E'

'Ematologia e Trapianti, Universita di Siena; *Clinica Ematologica, Universita
di Udine; *Ematologia e Trapianto di Midollo Osseo, Ospedali Riuniti di Berg-
amo; ‘Ematologia, AO Reggio Calabria; *Ematologia, AOU Careggi, Firenze;
*Ematologia, Ospedale Ca' Foncello, Treviso; "Ematologia, AO Catanzaro;
*Ematologia, AO SS Antonio e Biagio, Alessandtia; *Ematologia, Ospedale S.
Croce e Carle, Cuneo; *Ematologia, Ospedale S.Maria delle Croci, Ravenna;
"Ematologia, Universita La Sapienza, Roma; *Clinica Ematologica, Universita
di Genova; “Oncology Institute of Southern Switzerland, Bellinzona, Switzer-
land; “*Anatomia Patologica, Universita di Siena; *Emolinfopatologia, Univer-
sita di Bologna, Italy

Hairy cell leukemia (HCL) is generally responsive to single-agent
Cladribine (2CdA) and only a minority of patients are refractory and
with poor prognosis. HCL generally express mutated (M) and, in a
minority, unmutated (UM) immunoglobulin heavy chain variable region
genes (IGHV). In a multicenter clinical trial in newly diagnosed HCL, we
prospectively investigated clinical and molecular parameters predicting
response and event-free survival (EFS) after single-agent 2CdA. Of 58
HCL, 6 expressed UM-IGHV (UM-HCL) and 52 M-IGHV (M-HCL). Ben-
eficial responses were obtained in 53/58 patients (91 %), while treatment
failures were observed in 5/58 (9%) patients. Responses correlated sig-
nificantly with UM-IGHV (5/6 failures, p=0.000001), leucocytosis (3/6,
p=0.005), and bulky spleen (4/8, p=0.0007). UM-HCL characteristically
had bulky spleen (4/6, p=0.002), leukocytosis (3/6, p=0.01), TP53 defects
(2/6, 33%, p=0.03) as documented by mutational analysis and genome
wide DNA profile (250K SNP Affymetrix array), and progressed rapid-
ly after first treatment (median EES 7.5 months, p=0.00000000000004).
Our data suggest that UM-HCL identify the minor subgroup refractory
to 2CdA and with more aggressive disease presentation. High incidence
of TP53 disfunction indicates a potential mechanism of resistance to
2CdA in the UM-HCL group. Overall, our data provide new molecular
elements for treatment concerns in HCL

C059

ZAP-70 EXPRESSION AND UNMUTATED IGVH GENES IN B-CLL ARE ASSOCIATED WITH
HIGH RISK OF AUTOIMMUNE CYTOPENIAS

Frattini E Zanotti R. Chilosi M. Ghia P. Visco C. Perbellini O. Riviera P.
Lovato O. Stella S. Sissa C. Giaretta I. Pizzolo G. Ambrosetti A.

Dipartimento di Medicina Clinica e Spetimentale Verona, Dipartimento di NVed-
icina Clinica e Sperimentale Verona, Dipartimento di Patologia Verona, Dipar-
timento di Oncologia San Raffaele Milano, Dipartimento di Ematologia Vicen-
za, Dipartimento di Medicina Clinica e Sperimentale Verona, Dipartimento di
Patologia Verona, Laboratorio Universitario di Ricerca Verona, Istituto Nazionale
Tumori Milano, Dipartimento di Medicina Clinica e Sperimentale Verona,
Dipartimento di Ematologia Vicenza, Dipartimento di Medicina Clinica e Sper-
imentale Verona, Dipartimento di Medicina Clinica e Sperimentale Verona, Italy

Autoimmune cytopenias, (AIC) particularly autoimmune haemolitic
anemia (AIHA) and autoimmune thrombocytopenia (AITP) are not infre-
quent in B-CLL patients, but factors predicting these events are not defin-
itively identified and influence of AIC on survival is controversial. We
evaluated occurrence, risk factors and prognostic relevance of AIC in
260 CLL patients (163 males, 97 females, median age 62 years) selected
on the basis of the availability of ZAP-70 expression tested by immuno-
histochemistry (IHC) on bone marrow biopsy performed at presentation.
Of them 198 were Binet stage A (76.1%), 44 Binet B (16.9%) and 18 stage
C (6.9%). The median follow-up period was 75 months (12-240). We
correlated the occurrence of AIC with ZAP-70 expression, detected by
IHC in all patients, [gVH genes status, evaluated in 113 cases, and the
majority of known common clinical and biologic prognostic parameters
in CLL. AIC occurred in 44 patients (16.9%): 29 (11.2%) AIHA, 14 (5.4%)
AITP (4 of them Evans Syndrome), and 1 pure red cell aplasia (PRCA).
The 7-year actuarial cumulative incidence of AIC was 17.8+2.9% SE.
Patients developing AIC had lower male/female ratio than other patients;
at diagnosis, they had higher lactate dehydrogenase, f2microglobulin,

thymidine kinase and sCD23 serum levels, more frequent diffuse BM
infiltration, unmutated IgVH genes and expression of ZAP-70. Age >65
years, Binet stage C, ZAP-70 expression and IgVH unmutated genes
resulted indipendent parameters correlating to development of AIC and
to a shorter time to AIC. Moreover CLL patients with both ZAP-70
expression and IgVH unmutated genes presented a 7-years cumulative
incidence of AIC of 42%, higher than that of patients discordant for the
two prognostic parameters (0%) and of ZAP-70 negative with IgVH
mutated genes (7%) (¢<0.0001). Treatment did not influence the fre-
quence of AIC, but patients receiving the association of fludarabine and
cyclophosphamide (FC) had a lower incidence of AIC. The occurrence
of both AIHA and AITP was associated with inferior OS (=0.039 and
0.050 respectively) at univariate analysis. Conclusions. the risk of devel-
oping AIC during CLL course is particularly high in ZAP-70 positive
patients with unmutated IgVH genes and should be considered when
planning treatment and clinical management. We evaluated occurrence,
risk factors and prognostic relevance of AIC in 260 CLL patients (163
males, 97 females, median age 62 years) selected on the basis of the
availability of ZAP-70 expression tested by immunohistochemistry
(IHC) on bone marrow biopsy performed at presentation. Of them 198
were Binet stage A (76.1%), 44 Binet B (16.9%) and 18 stage C (6.9%).
The median follow-up period was 75 months (12-240). We correlated the
occurrence of AIC with ZAP-70 expression, detected by IHC in all
patients, IgVH genes status, evaluated in 113 cases, and the majority of
known common clinical and biologic prognostic parameters in CLL. AIC
occurred in 44 patients (16.9%): 29 (11.2%) AIHA, 14 (5.4%) AITP (4 of
them Evans Syndrome), and 1 pure red cell aplasia (PRCA). The 7-year
actuarial cumulative incidence of AIC was 17.8+2.9% SE. Patients devel-
oping AIC had lower male/female ratio than other patients; at diagno-
sis, they had higher lactate dehydrogenase, f2microglobulin, thymidine
kinase and sCD23 serum levels, more frequent diffuse BM infiltration,
unmutated IgVH genes and expression of ZAP-70. Age >65 years, Binet
stage C, ZAP-70 expression and IgVH unmutated genes resulted indipen-
dent parameters correlating to development of AIC and to a shorter time
to AIC. Moreover CLL patients with both ZAP-70 expression and I[gVH
unmutated genes presented a 7-years cumulative incidence of AIC of
42%, higher than that of patients discordant for the two prognostic
parameters (0%) and of ZAP-70 negative with IgVH mutated genes (7 %)
(»<0.0001). Treatment did not influence the frequence of AIC, but
patients receiving the association of fludarabine and cyclophosphamide
(FC) had a lower incidence of AIC. The occurrence of both AIHA and
AITP was associated with inferior OS (¢=0.039 and 0.050 respectively)
at univariate analysis. Conclusions. the risk of developing AIC during CLL
course is particularly high in ZAP-70 positive patients with unmutated
IgVH genes and should be considered when planning treatment and clin-
ical management.
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EFFICACY AND SAFETY OF A FIRST-LINE COMBINED THERAPEUTIC APPROACH FOR

YOUNG CLL PATIENTS STRATIFIED ACCORDING TO THE BIOLOGIC PROGNOSTIC
FEATURES: ANALYSIS OF THE GIMEMA MULTICENTER STUDY (LLC0405)

Mauro ER.,' Cortelezzi A.,” Molica S.,* Laurenti L.,” Carella A.M.,°
Stagno E; Liso V.,* Rizzi R.,® Fioritoni G.,” Marasca R.," Lauria E,"
Ciolli S.,” Buccisano E,* Callea V,* Zaia E,* Morabito E'¢

Massaia M.,"” Brugiatelli M.,"* Musolino C.,* Del Giudice L.,

Gentile G.,' De Propris M.S.," Della Starza I.,' Marinelli M.,!
Santangelo S.,' Piciocchi A.,” Graziosi A.,” Vignetti M. Specchia G.,°
Nanni M.,! Cuneo A.,* Guarini A.,' Foa R

'Istitute of Hematology, Department of Cellular Biotechnologies and Hematol-
ogy, “Sapienza” University of Rome ltaly; *Fondazione GIMEMA Onlus, Rome,
Italy; *Department of Medical Science - O.U. Hematology,' Fondazione IRCCS
Ospedale; Maggiore Policlinico, Mangiagalli e Regina Elena and University of
Milan, Italy; *Oncology/Hematology, Azienda Ospedaliera Pugliese-Ciaccio,
Catanzaro, Italy; *Istituto di Ematologia, Catholic University Hospital A. Gemel-
li, Rome, Italy; ‘Azienda Ospedaliera Universitaria San Martino, Division of
Hematology/BMT Unit, Genova, Italy; "Dipartimento Scienze Biomediche -
Sezione di Ematologia, Ospedale Ferrarotto; Universita di Catania, Catania,
Italy; (8)Hematology, Universita degli Studi di Bari, Bari, Italy; "Department of
Haematology, "Spirito Santo" Civic Hospital, Pescara, Italy; "*Division of Oncol-
ogy and Haematology, University of Modena, Modena, Italy; '"Hematology,
Universita di Siena, Siena, Italy; "Department of Haematology, Careggi Hos-
pital, Florence, Italy; *Hematology, University Tor Vergata, Rome, Italy; "*Divi-
sione di Ematologia, A.O. Bianchi Melacrino Morelli,, Reggio Calabria, Italy;
“Clinica Ematologica DIRM, Udine, Italy; “O.U. Haematology, Azienda
Ospedaliera, Cosenza, Italy; "Divisione Universitaria di Ematologia, Ospedale
S. Giovanni Battista, Torino, Italy; "Ematologia, Div. di Ematologia, Ospedale
Papardo, Messina, Italy; ""Policlinico Messina, Hematology Section, Messina;
“Section of Haematology, Department of Biomedical Sciences and Advanced
Thetapies, University of Ferrara, Ferrara, Italy

Eighty-six previously untreated CLL patients <60 years, with
advanced or progressive disease, from 23 Italian centers, were included
in a prospective GIMEMA study. Treatment approach was stratified
according to the biologic features of the disease. High risk (HR) patients
were defined by the presence of: 1) a 17p deletion (=20% of analyzed
cells), or 2) a 11q deletion with =1 additional unfavorable factor (IgVH
germline; ZAP-70+, 210%; CD38+, =27 %), or 3) a germline IgVH or
mutated VH3-21 and =2 unfavorable factors (ZAP*; CD38"; 6q deletion;
trisomy 12). Low risk (LR) patients were defined by the absence of the
above mentioned characteristics. For HR patients, treatment consisted
of 4 monthly courses of Fludarabine and Campath-1H (FluCam; Flu 30
mg/m’ iv; Campath-1H 30 mg iv, days 1-3). Patients who achieved a
response received a post-induction therapy (reduced intensity PBSCs
allogeneic transplant or, in the absence of a sibling donor, an autologous
PBSC transplant or, in the absence of a sufficient harvest, Campath-1H
sc, 30 mg weekly for a maximum of 12 weeks). For LR patients, treat-
ment included 6 monthly courses of Fludarabine and Cyclophosphamide
(FC; Flu 30 mg/m’ iv and Cy 250 mg/m’, days 1-3). All patients received
Bactrim prophylaxis. Patients treated with FluCam underwent weekly
CMV antigenemia monitoring and valacyclovir prophylaxis (2g/8h).
Forty-five HR patients (52%) and 41 LR (48%) have been included in the
study. Thirty-five HR patients and 23 LR patients have completed the
induction therapy. A response was observed in 31 HR patients: OR 89%,
CR 34% (MRD negative CR: 23%) and in 23 LR patients: OR 96%, CR
61% (MRD negative CR: 22%). Grade III-IV granulocytopenia was the
most common toxicity after FluCam and after FluCy. However, long-
lasting cytopenia was observed only in cases treated with FluCy. Asymp-
tomatic CMV reactivation was detected in 3 cases treated with FluCam.
Six patients, have died, 4 patients treated with FluCy (febrile granulo-
cytopenia: 2 cases; cerebral hemorrhage: 1; cerebral abscesses of
unknown origin: 1) and 2 patients treated with FluCam (disease progres-
sion:2). Ten (32%) HR patients who achieved a response have under-
gone a PBSC transplantation (allogeneic 4, autologous 6). In conclusion,
the results of this study, have shown a high CR rate with FluCy given
to patients with a LR profile and a considerable response rate with a very
feww CMV reactivations with FluCam administered to patients with a HR
profile.
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MYELODYSPLASTIC SYNDROMES

Co61

EFFICACY, SAFETY AND FEASIBILITY OF 5-AZACITIDINE FOR THE TREATMENT OF
MYELODYSPLASTIC SYNDROMES IN THE CLINICAL PRACTICE: FINAL RESULTS FROM A
RETROSPECTIVE STUDY IN 177 PATIENTS ENROLLED IN THE ITALIAN PATIENT NAMED
PROGRAM

Musto P, Maurillo L., Spagnoli A., Villani O., Gozzini A., Cecconi N.,
D’Argenio M., Lunghi M., Palumbo G., Rivellini E, Genuardi M., Sibil-
la S., Mele G., Filardi N., Sanpaolo G., Vigna E., Pastore D.,

Tonso A, Fili C., Candoni A., Pollio E, Rocco S., Santagostino A., Bal-
leari E., Cassibba V., Della Cioppa P, Mazzone C., Mianulli M., Oliva
E., Ciuffreda L., Orciuolo E., Tatarelli C., Russo D., Di Renzo N,
D’Arco A.M., Mettivier V., Morabito E, Cascavilla N., Mazza P,

Di Raimondo E, Aloe-Spiriti M.A., Gaidano G., Ferrero D., Quarta G.,
Riezzo A., Pavone V., Specchia G., Levis A., Petrini M., Olivieri A.,
Ferrara E, Voso M.T,, Leone G., Venditti A., Santini V.

Italian Cooperative Study Group on Azacitidine in Myelodysplastic Syndromes
and Acute Myeloid Leukemias

Aims. To evaluate efficacy, safety and feasibility of a treatment with
5-azacytidine (AZA) in patients (pts) with myelodysplastic syndromes
(MDS) treated outside of the setting of a clinical trial. Methods. Collec-
tion of clinical data from a national patient named program registry
including 177 MDS pts treated in Italy with AZA between June, 2005,
until September, 2007. Updated follow-up: December, 15, 2008. Resuls.
Median age was 70 years (range 18-84), M/F ratio 1.55. According to
WHO classification, there were 19 RA, 5 RARS, 5 5¢- syndrome, 30
RCMD, 44 RAEB-1, 71 RAEB-2, 3 MDS-U. Seventy-four pts were clas-
sified as low or intermediate-1 IPSS risk (lower risk cohort), while 103
pts were scored as intermediate-1 or high risk MDS (higher risk cohort).
Median time from diagnosis for lower and higher risk pts was 21.5
months (range 1-132) and 6 months (range 1-96), respectively. One-hun-
dred forty-one pts (80%) were transfusion-dependent, 117 (66%) had
received prior treatments. AZA was administered as single agent in 122
pts (69%), while in the remaining subjects it was variously combined
with erythropoietin +/- G-CSEF, valproic acid +/- ATRA, or other drugs.
Fifty-eight percent of pts received a standard dose of 75 mg/sqm/d s.c.,
42% a fixed dose of 100 mg/d s.c. Single cycle treatment duration was
7 days in 60 %, 5 days in 36%, 10 days in 6% of pts. The median dose
of AZA per monthly cycle was 700 mg (range 425-1105 mg). The medi-
an number of cycles administered in lower and higher risk pts was 7
(range 1-30) and 4 (range 1-11), respectively. According to the 2006 IWG
criteria, overall response rate (ORR), including complete response (CR),
partial response (PR), haematological improvement (HI), and bone mar-
row complete response (M-CR), was 41 % (Table 1). ORR was 52% and
43% in lower and higher risk pts who completed at least 4 cycles of
treatment, respectively. Thirty-two percent of pts showed stable dis-
ease under AZA treatment. After a median follow-up of 15 months, a
significant 3-year overall survival (OS) benefit was found in responders
versus non-responders (p<0.0014 in lower risk, p<0.00013 in higher risk
pts) (Table 1). A better outcome was observed in younger, higher risk pts,
without transfusion dependence. Grade 3 or 4 toxicities were myelosup-
pression (18%), infections (9%), and gastrointestinal (3%) or cardiac
(<1%) adverse events. No death could be directly correlated to AZA
administration. Conclusions. In the clinical practice, AZA may be a fea-
sible, safe and effective therapeutic option for a significant proportion
of both lower and higher risk MDS pts.

Table 1
ORR CR PR HI M-CR Responselength  3-year 0S  3-year 0S 3-year 0S
(median, range) responders  non-responders
Low/Int-1 risk 46% 11% 10% 20% 5% 6 months,1-32 1% 94% 54%
Int-2/Highrisk ~ 38% 7% 15% 11% 5%  5months, 1-21 39% 67% 25%
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NOVEL CHROMOSOMAL LESIONS ARE REVEALED IN CYTOGENETICALLY NORMAL MDS
PATIENTS BY FISH PROBES DERIVED FROM ARRAY CGH

Bernasconi P, Dambruoso I., Boni M., Cavigliano PM., Giardini I,
Rocca B., Zappatore R., Calvello C., Caresana M., Lazzarino M.

Divisione di Ematologia, Fondazione IRCCS Policlinico San Matteo, Universita
di Pavia, Italy

The chromosomal pattern is one of the most important parameters to
predict overall survival (OS) and the risk of MDS/AML evolution in MDS
patients. However, conventional cytogenetics (CC) is not informative in
about 40-50% of patients, especially low-risk MDS, who show a nor-
mal cytogenetic profile. In these patients CC results can be improved by
FISH with probes specific for the chromosomal regions most frequent-
ly involved in MDS (Bernasconi et al, 2003). Recently, array CGH
(aCGH) studies have provided evidence that chromosomally normal and
abnormal MDS patients may harbour novel chromosomal lesions which
target regions never affected by CC studies. So, the present study is
aimed to establish whether probes derived from a recent aCGH analy-
sis (Starczynowski et al., 2008) were truly able to unmask cryptic lesions
in chromosomally normal MDS patients, whether these defects were
either chromosomal gains/losses or balanced rearrangements and
whether they effected OS and disease evolution. FISH analyses were
carried out in twenty-three patients examined between January 2005
and May 2008. There were seven females and sixteen males, whose
median age was 64 years (range 24-75). According to WHO classifica-
tion, 3 patients were classified as RA, 9 as RAEB-1 and 11 as RAEB-2.
Considering IPSS score, 4 patients were considered low-risk, 10 interme-
diate-1 risk and 9 intermediate-2 risk. Median follow-up was eight
months (range 1-46). At the time of the analyses no patients have died;
4 had progressed to RAEB-2 and 3 to AML. Our FISH analyses used
probes derived from a recent aCGH study carried out in MDS patients.
Two criteria were followed to choose our probes: how frequent was
their involvement in aCGH studies and which was their Mb position
determined using UCSC genome browser on Human Mar. 2003 assem-
bly. All probes, obtained from BACPAC Resources Center at C.H.O.R.IL.
(Oakland, USA), were labelled and applied as previously reported. We
used the following probes: RP11-912d8 (19q13.2); RP11-196p12
(17q11.2); RP11-269¢4 (14q12); RP11-35101 (10¢21.3); RP11-144g6
(10q11.2); RP11-122al11 (7q34); RP11-951k18 (5q13.1); RP11-100m20
(4p14); RP11-544h14 (2433). The cut-off values for interphase FISH (i-
FISH) were obtained from the analysis of 300 nuclei from ten normal
samples and were fixed at 10%. Twelve patients (52.1%) presented an
abnormal FISH pattern: five presented a 19q13.2 deletion, three a 14q12
deletion, two an amplification of band 4p14, two a defect of band
10g21.3, two a potential amplification and one a deletion of band
10q11.2, two a deletion of band 5q13.1 and one a deletion of band
17q11.2. Four of these patients harboured two or more defects. An
abnormal FISH pattern was observed in 2/3 RA patients, in 4/9 RAEB-1
and in 6/11 RAEB-2 and in 2/4 IPSS low-risk, in 6/10 intermediate-1 risk
and in 4/9 intermediate-2 risk MDS patients. When cryptic defects were
correlated with disease progression, such a complication occurred in the
only 2 RA patients with an abnormal FISH pattern and in 3 of the 5
RAEB-1/RAEB-2 patients with an abnormal FISH pattern. However,
additional studies are warranted to estimate the prognostic relevance of
these cryptic lesions. In conclusion, our data suggest that FISH probes
derived from aCGH studies i) reveal novel chromosomal lesions affect-
ing unsuspected regions in about 52% of chromosomally normal MDS
patients; ii) these lesions mostly consist of chromosomal gains/losses; iii)
an abnormal FISH pattern seems to correlate with disease progression.
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ROLE OF LIPID SIGNALLING PATHWAYS IN THE RESPONSE TO ERYTHROPOIETIN IN LOW
RISK MDS PATIENTS

Follo M.Y.;? Finelli C.,' Mongiorgi S.,’Clissa C.,' Testoni N.,'
Baccarani M.," Martelli A.M.,>* Manzoli L.,” Martinelli G.,' Cocco L.?

nstitute of Hematology and Medical Oncology “L. e A. Seragnoli”, University
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Anatomical Sciences, University of Bologna; *Istituto per i Trapianti d’Organo e
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Nuclear lipid metabolism has widely been implicated in cell growth,
differentiation and neoplastic transformation. An impaired regulation
of the PI3SK/Akt axis is often associated with hematologic malignancies,
including acute and chronic leukemias. Our group previously demon-
strated not only that Akt is activated in high-risk MDS patients, but also
that there is an inverse correlation between PLCB1 expression and Akt
activation (Follo MY ez al., Leukemia 2008). Moreover, recent results
proved that PLCB1 mono-allelic deletion is associated with a higher risk
of AML evolution (Follo MY ez al., JCO 2009). Erythropoietin (EPO)
treatment is currently used in the therapy of low risk MDS patients, to
compensate and counteract their ineffective erythropoiesis. However, lit-
tle is known about the molecular mechanisms underlying the effect of
this drug in MDS and the reasons why some patients do not respond to
this treatment, or subsequently lose response. The activation of the EPO
receptor has been linked to the activation of the PI3K/Akt axis, which
in turn is linked to both PLCB1 and PLCgammal signalling, so that EPO
could affect cell proliferation and apoptosis. In this study we further
investigated the role of PLCB1 and Akt in MDS, focusing on low risk
MDS patients treated with EPO. We studied 16 patients (IPSS risk low
or intermediate-1), 8 of them (50%) showing a favourable response to
EPO. We firstly examined the presence of PLCB1 mono-allelic deletion
in these MDS patients by FISH analysis. Subsequently, we quantified
PLCP1 mRNAs. Finally, we investigated the degree of Akt activation, as
well as PLCB1 protein expression, before and during EPO treatment.
Our data show not only that 31% (5/16) of our low risk MDS patients
displayed the PLCB1 mono-allelic deletion, but also that 3 of the patients
bearing the deletion were refractory to EPO treatments, thus confirm-
ing the possible involvement of PLCB1 in the EPO signalling. Moreover,
in responder patients we observed an increase in activated Akt levels.
Taken together, our results indicate that the Akt and PLCB1 pathways
are critical for cell survival and proliferation in MDS patients treated
with EPO. Therefore, our data strengthen the concept that the signal
transduction pathways could become in the future an important target
for the development of innovative strategies for MDS treatment.

€064
DEFERASIROX TREATMENT INDUCES A NF-KAPPAB ACTIVITY MODULATION IN A

SUBGROUP OF MYELODYSPLASTIC AND MYELOFIBROTIC PATIENTS WITH CHRONIC
IRON OVERLOAD

Messa E., Carturan S., Maffe C., Volpe G., Messa E, Arruga E,
Pradotto M., Zanone C., Rotolo A., Saglio G., Cilloni D.

Dipartimento di Scienze Cliniche e Biologiche, Universita degli Studi di Totino,
Ttaly

Background. Iron overload is a critical issue in low-risk myelodysplas-
tic syndrome (MDS) patients due to the high transfusion requirement
during disease history. Iron chelation therapy (ICT) is now recommend-
ed in order to preserve organ functions and improve survival. We previ-
ously reported 4 cases (3 MDS and 1 myelofibrotic patients) showing an
haemoglobin improvement during ICT with deferasirox. Our in vitro
data demonstrate that this drug induces an NF-kappaB inhibition in
leukemic cell lines and MDS cells and suggest a possible explanation of
our i vivo observation. Furthermore, a high level of the negative regula-
tor of hepcidn, growth differentiation factor 15 (GDF15), has been
reported in patients with ineffective erythropoiesis including MDS
patients and in clinical conditions of iron depletion and we hypothesize
that could be modulated by ICT. Aims. to study NF-kappaB activity and
GDF15 expression modulation during ICT in patients affected by MDS
and primary myelofibrosis (PMF) treated by deferasirox. Methods. After
written informed consent, 40 serum samples and mononuclear cells were
collected prospectively from 10 patients, 8 were affected by MDS and 2
by PME Clinical data and samples were collected before and after 1-3-
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6-9 and eventually 12 months of deferasirox treatment. Serum GED15
and NEF-KB activity evaluations were performed by ELISA test. Results.
Median serum ferritin level was 1350 ng/mL (range 1020-3500) and
median haemoglobin value before treatment was 7.5 g/dL (7-8.5). Medi-
an deferasirox dosage during treatment was 750 mg/die and median fol-
low up period was 6 months (3-12). Two out of 10 patients showed an
haemoglobin improvement during ICT which leads in few months to a
transfusion requirement reduction. NF-kappaB activity was significant-
ly higher than in normal controls in 5 out of 10 patients, among them
we observed a statistically significant NE-kB activity reduction after
deferasirox therapy in 3 out of 5 (including both the patients with an ery-
throid response. GDF15 level appears to be modulated by ICT very rap-
idly (after almost one month of treatment). Discussion. In our cohort of
MDS patients deferasirox therapy modulates GDF15 production prob-
ably due to iron burden reduction. In addition, it induces an haemoglo-
bin improvement in a minority of MDS/PMF patients which is associ-
ated to a NF-kB high basal activity reduction i1 vivo.

C065

BORTEZOMIB THERAPY IN MYELODYSPLASTIC PATIENTS: THE RESULTS OF A PHASE II
TRIAL

Breccia M., Latagliata R., Cannella L., Gottardi E.,' Cilloni *'
Stefanizzi C., Carmosino I., Santopietro M., Mancini M., Alimena G.

Department of Cellular Biotechnologies and Hematology, University La Sapien-
za, Rome; 'Deptartment of Clinical and Biological Sciences, University of Turin,
San Luigi Hospital, Orbassano, Turin, Italy

Bortezomib (Velcade, formerly PS-341) is a proteasome inhibitor with
documented antitumor activity in multiple myeloma and other lym-
phoid malignancies. We performed a Phase II study to investigate the
efficacy and safety of bortezomib in patients with myelodysplastic syn-
dromes (MDS). Ten patients were enrolled in the study: there were 6
females and 4 males, median age was 64 years (range 44-70), median
duration of MDS phase was 12 months. According to WHO classifica-
tion, 5 patients were refractory cytopenia with multilineage dysplasia
(RCMD), 1 patient was pure refractory anemia (RA), 1 patient was
RCMD with ringed sideroblasts (RCMD-RS), 3 patients were refracto-
ry anemia with excess of blasts type 1 (RAEB-1). According to IPSS strat-
ification, 5 patients were classified as low risk, 3 patients as intermedi-
ate-1 and 2 patients as intermediate-2 risk. All patients but one received
prior erythropoietin therapy (in 1 patient plus steroid therapy) without
efficacy. Eight out of 10 patients required transfusional therapy at the
time of enrolment (median 4 units per month). Six patients presented
cytogenetic aberrations at baseline; 9/10 patients displayed elevated
WTT1 expression level in bone marrow and 7/10 also in peripheral blood.
Bortezomib was administered at the dose of 1.3 mg/mq with a 1, 4, 8,
11 day schedule, every 28 days, for a maximum of 8 cycles. Four patients
discontinued therapy after 1, 3, 3 and 4 cycles respectively, due to vas-
cular disease not related to the drug in the first two cases and to disease
progression in the other two (both patients with intermediate-2 risk),
whereas 6 patients performed all planned eight cycles. Haematological
toxicity was recorded in all patients: grade 3/4 neutropenia in 4 patients
and grade 3/4 thrombocytopenia in 6 patients. Non-haematological side
effects were recorded in 7 patients: diarrhoea in 1 patient, fever in 3
patients, skin rash in 2 patients and pneumonia in 1 patient. All events
were limited and no life-threatening. As to response, 3 patients (50% of
evaluable cases) achieved a minor erythroid response and 3 patients had
a stable disease. As to outcome, 7/10 patients are still alive at a median
follow-up of 24 months. After therapy, bone marrow WT1 levels
decreased in the patients with minor erythroid response (from median
level of 184 copies at diagnosis to a median of 17 copies at the end of
treatment), and in 1 patient with stable disease. In patients with stable
disease, median WT1 copies number in bone marrow cells was 659
copies at diagnosis and 890 copies at the end of treatment, while it was
736 copies at diagnosis and 788 copies at the end of treatment in periph-
eral blood. No modifications were observed as to % of bone marrow
blasts and of cytogenetic changes with respect to pre-treatment findings.
In conclusion, bortezomib used alone in MDS seems to have some effi-
cacy in terms of haematological improvement and appears to also affect
the WT1 gene expression, which is typically increased in these diseases.
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A STANDARDIZED MORPHOLOGICAL PANEL FOR THE ASSESSMENT OF BONE MARROW
DYSPLASIA IMPROVES ON THE ACCURACY OF WHO CLASSIFICATION IN
MYELODYSPLASTIC SYNDROMES

Invernizzi R.,' Travaglino E.,' Della Porta M.G.,* Malcovati L.,
Matti V.,' Cazzola M.

'Clinica Medica III, *Istituto di Ematologia, Universita di Pavia, Fondazione
IRCCS Policlinico S. Matteo, Pavia, Italy

WHO proposal for myelodysplastic syndrome (MDS) classification,
that was recently revised, introduced uni- versus multilineage dysplasia
as a diagnostic criterion in MDS with <5% bone marrow (BM) blasts,
increasing the prognostic value of this classification. However, a struc-
tured and reproducible approach for the precise definition and quantifi-
cation of BM dysplasia is still lacking, and the relationship between
cytopenia and dysplasia needs to be clarified. In order to identify a pan-
el of reproducible morphological criteria useful for a correct application
of WHO classification, we retrospectively examined in detail the cyto-
logical features of BM smears from 429 MDS patients previously classi-
fied according to FAB criteria, 214 patients with hyporegenerative ane-
mia and 74 healthy subjects. By counting 100 cells for the erythroid and
granulocytic lineages and at least 30 megakaryocytes and classifying
them for their dysplastic changes, a panel of dysplastic features show-
ing a better sensitivity and specificity for MDS identification was devel-
oped. Some morphological abnormalities were associated with poor
outcome and total granulocytic or megakaryocytic dysplasia showed a
significant independent unfavorable prognostic value (=0.0004 and
p<0.0001 respectively). Also the degree of granulocytic or megakary-
ocytic dysplasia was of prognostic relevance. The morphological panel
was employed to reclassify MDS patients by WHO proposal using the
10% threshold to record dysplasia in each lineage, with a between-
investigators and within-investigator agreement of 92% and 95%
respectively; 301 MDS cases were correctly reclassified, 45 were unclas-
sifiable for inadequate BM smears and 83 belonged to other hematopoi-
etic neoplasms. On univariate analysis, percentage of BM blasts, multi-
lineage dysplasia and two or more cytopenias were associated with
worse outcome but multivariate analysis failed to confirm the prognos-
tic value of cytopenias. All patients with multilineage dysplasia had a sig-
nificant worse outcome, independently of the number of cytopenias
(»=0.001). In conclusion, we confirmed the significance of multilineage
dysplasia correlation with high-grade MDS. The definition of BM dys-
plasia with a standardized morphological panel that improves the objec-
tivity and reproducibility of microscopic analysis is useful for a correct
application of WHO classification as well as for the differential diagno-
sis between MDS and other cytopenias.
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EFFECT OF DIHYDROARTEMISININ ON HUMAN ERYTHROID CELL
DIFFERENTIATION: IMPLICATIONS FOR MALARIA TREATMENT IN PREGNANCY

Finaurini S.,' Ronzoni L.;> Colancecco A.;” Cappellini M.D.?

Taramelli D.!

'Department of Public Health, Microbiology-Virology, University of Milan,
Milan; *Department of Internal Medicine, University of Milan, Fondazione Polj-
clinico Mangiagalli, Regina Elena, IRCCS, Milan, Italy

Malaria in pregnancy causes anemia, low birth weight of the baby and
increased mortality of both mother and infants. Recommended therapy
is consisting of Sulphadoxine-Pyrimethamine, but resistance is increas-
ing, therefore an alternative and safe treatment is urgently needed.
Artemisinin combination therapy is the first line treatment; however
artemisinin derivatives showed animal embryo-toxicity when treatment
is performed on certain days of gestation. Our aim was to investigate the
effect of Dihydroartemisinin (DHA), the metabolite of artemisinin, on
an in vitro model reproducing human erythropoiesis and to characterize
the target erythroid stage, in order to predict the window of susceptibil-
ity to DHA in human pregnancy. CD34" cells from peripheral blood of
healthy volunteers were cultured for 14 days with a specific medium
containing erythropoietin to induce erythroid differentiation. DHA at 0,5
or 2 uM, according to the dosages of previous animal experiments, was
added for the first time at day 0 (isolated stem cell), at day 2 (early ery-
throid progenitors), at day 4 (early progenitors and pro-erythroblasts), at
day 7 (basophilic erythroblasts) or at day 11 (polychromatic erythrob-
lasts) and then continuously every 3 days, because of its short half life.
Cells growth and viability were evaluated by trypan blue exclusion; ery-
throid differentiation was investigated by FACS analysis of Glycophorin
A expression, by morphological analysis and by globin gene expression
analysis. DHA added on stem cells or early erythroid progenitors (day 0
and 2 of culture) caused a transient inhibition of both cell growth and
differentiation (p<0.05) up to day 7, but then the treated cells started
growing and completed their erythroid differentiation. When DHA was
added on more differentiated basophilic erythroblasts (day 4 and 7 of cul-
ture) a significant and long lasting decrease in proliferation and erythroid
differentiation was observed up to day 14. With DHA added on mature
stages (day 11 of culture), no effects on erythroid differentiation were
observed. These data suggest that DHA specific target is the basophilic
erythroblast since DHA added at this stage causes a significant inhibi-
tion of erythroid differentiation. Based on these in vitro results, we
hypothesize that DHA could affect human primitive erythropoiesis,
which occurs during the late phase of human secondary yolk sac erythro-
poiesis (weeks 4-8 of gestation), when foetal blood is formed of only
primitive erythroblasts. This means that if the treatment with DHA is
performed during the first trimester of human pregnancy, toxic effects
on embryo could be expected. EU Antimal Project 18834 is acknowl-
edged.
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DIAMOND-BLACKFAN ANEMIA: GENOTYPE-PHENOTYPE CORRELATION IN PATIENTS WITH
RPL5 AND RPL11 MUTATIONS

Quarello P,," Garelli E.," Carando A.," Foglia L.,' Doria A.,'
Dianzani I.,” Ramenghi U.!

'Hematology Unit, Pediatric Department, University of Torino; *Department of
Medical Sciences, University of Eastern Piedmont, Novara, Italy

Diamond-Blackfan anemia (DBA) is a rare, pure red blood cell aplasia
of childhood due to an intrinsic defect in erythropoietic progenitors.
About 40% of patients display malformations. Anemia is corrected by
steroid treatment in more than 50% of cases; non-responders need
chronic transfusions or stem cell transplantation. Defects in the RPS79
gene, encoding the ribosomal protein (RP) S19, are the main known
cause of DBA, and account for more than 25% of patients. Mutations in
RPS24, RPS17, and RPL35A described in a minority of patients show
that DBA is a disorder of ribosome biogenesis. Gadza et al. and Cmejla
et al. have reported involvement of two new genes (RPL5, RPL11) encod-
ing for RPs of the large subunit in a considerable percentage of DBA
patients. Here we report the screening of RPS14, RPS16, RPS24, RPLS,
RPL11, and RPL35A in 92 Italian patients negative for RPS79 mutations

(36/128). We identified 12 heterozygous RPL5 mutations in 92 patients
(183%); these include nonsense mutations, donor splice-site mutations,
deletions or insertion of 1-5 nucleotides causing frameshift and one mis-
sense mutation. We identified 12 heterozygous RPL11 mutations in 92
probands (13%), the 92% of them (11/12) are deletions of 1-47
nucleotides. We also found two RPS24 heterozygous mutations while
no alterations were detected in RPS14, RPS16 and RPL35A. None of
these changes were found on the NCBI SNP database (http://www.
ncbi.nlm.nih.gov/SNP/) and all are expected to alter the genetic informa-
tion drastically and to cause haploinsufficiency. Interestingly, an
increased risk of somatic malformations was shown in patients mutat-
ed in RPL5 (83%) or RPL11 (73%) if compared to patients mutated in
RPS19 (43%) or without molecular alterations (29%). Specifically we
observed a close association between craniofacial anomalies and RPLS
mutations and between hand malformations and RPL11 mutations (Fig-
ure 1). About 20% of Italian DBA patients displayed mutations in RPLS
or RPL11, and only 1.6% in RPS24. Genotype-phenotype data suggest
that mutation screening should begin with RPL5 and RPL11 in DBA
patients with a malformative status, and specifically in those who pres-
ent craniofacial aberrations or hand abnormalities.
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Figure 1. Malformative status of RPL5 and RPL11-mutated patients. Asso-
ciations between malformative status and RP gene mutations are assessed
with odds ratio and 95% Cl calculated from logistic regression; OR are drawn
on a logarithmic scale. RPL5 and RPL11-mutated patients are compared to
both RPS19-mutated patients and non-mutated patients. The Wald test is
used to test the statistical significance of each association, the p value is
indicate as (*) p<0.05; (§) p<0.01.
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IRON METABOLISM IN PAROXYSMAL NOCTURNAL HEMOGLOBINURIA (PNH) PATIENTS

ON ECULIZUMAB: FROM PERPETUAL HEMOSIDERINURIA AND RENAL SIDEROSIS TO
POSSIBLE LIVER OVERLOAD DUE TO EXTRAVASCULAR HEMOLYSIS

Risitano A.M.,' Seneca E.,' Marando L.,' Imbriaco M.,? Soscia E.?
Soscia E,? Pizzuti L.M.,> Malcovati L. lori A.P.* Notaro R.°
Matarazzo M.,° Rotoli B.!
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Federico IT, Napoli; *Dipartimento di Scienze Biomorfologiche e Funzionali, Uni-
versita Federico II, Napoli; *Dipartimento di Ematologia, Universita di Pavia;
‘Dipartimento di Biotecnologie Cellulari ed Ematologia, Universita La Sapien-
za, Roma; *Core Research Laboratory, Istituto Toscano Tumori, Firenze; *Dipar-
timento di Medicina Interna e Scienzae Vascolati, Universita Fedetico I, Napoli,
Ttaly

PNH is characterized by chronic complement-mediated intravascular
hemolysis (IH) and consequent perpetual urinary iron loss; thus, even in
presence of large transfusional requirement, PNH patients are prone to
develop iron deficiency rather than iron overload. Eculizumab (Ecu) has
proven effective for the treatment of IH in PNH patients; however, in
some cases residual C3-mediated extravascular hemolysis may impair
Hb normalization. We evaluated iron metabolism in 5 untreated PNH
patients and 17 who were receiving Ecu, combining biochemical param-
eters with a semiquantitative T2* MRI technology, which gives a signal
intensity (SI) of renal cortex, liver and spleen. Taking all patients togeth-
er (regardless they were or were not on Ecu) there was a significant cor-
relation between liver SI and serum ferritin (»<0.001), while kidney SI
correlated with the presence of hemosiderinuria (HS, p<0.001). All
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untreated PNH patients showed significant renal cortex siderosis with
normal Sl in liver and spleen, consistent with ongoing IH and HS. In con-
trast, the 17 PNH patients on Ecu showed a different and heterogeneous
pattern. All patients showed a normal renal SI, with the exception of 2
cases who have recently started Ecu and had still detectable HS and 1
experiencing Ecu breakthrough. More interestingly, the majority of
patients showed increased hepatic SI, with moderate in 4 and severe iron
overload in 5 cases; some patients also showed increased splenic SI.
There was a statistical correlation between hepatic SI and serum ferritin.
Looking for possible causes of iron overload, only a single patients was
receiving transfusions due to partial response to Ecu; patients with sub-
optimal hematological response were more likely to develop severe
hepatic iron overload (p=0.02). Looking to other clinical and laboratory
data, while there was no relationship with LDH level, liver SI correlat-
ed with both absolute reticulocyte count (p=0.02) and % of C3+ PNH
RBCs (p=0.02), both considered markers of extravascular hemolysis. In
conclusion, we show by T2* RMI that untreated PNH patients have sig-
nificant renal siderosis, which tends to disappear during Ecu treatment;
such blockade of urinary loss may render PNH patients susceptible to
liver iron overload resulting from transfusions. We also provide evidence
that changes in iron metabolism during Ecu treatment may be linked to
the recently documented C3-mediated residual extravascular hemolysis,
and may deserve specific care.
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SAFETY AND EFFICACY OF SUBCUTANEOUS ALEMTUZUMAB AS IMMUNOSUPPRESSIVE
TREATMENT FOR APLASTIC ANEMIA, PURE RED CELL AND WHITE CELL APLASIA:
RESULTS FROM A PROSPECTIVE PHASE Il STUDY

Risitano A.M.,! Marando L.,' Seneca E.," Serio B.,' Ranaldi D.,’!
lori A.P.? Selleri C.! Rotoli B.!

'Dipartimento di Biochimica e Biotecnologie Mediche, Ematologia, Universita
Federico I, Napoli; *Dipartimento di Biotecnologie Cellulari ed Ematologia, Uni-
versitd La Sapienza, Roma, Italy

Acquired bone marrow failure syndromes (BMFS), such as aplastic
anemia (AA), pure red cell (PRCA) and white cell (PWCA) aplasia, share
a common cellular immune-mediated pathophysiology. We investigat-
ed an experimental immunosuppressive therapy (IST) based on the anti-
CD52 antibody alemtuzumab (ALE). This was a phase Il prospective tri-
al which included a total of 25 patients (11 SAA, 12 PRCA and 2 PWCA)
who received ALE as subcutaneous injection of 3-10-30-30-(30) mg (total
dose 103 mg for SAA, 73 mg for PRCA and PWCA), in consecutive days,
followed by oral cyclosporine A (CyA, 1 mg/kg). Among these, 15 (5
SAA, 9 PRCA and 1 PWCA) had not received any previous IST. The
treatment was administered on outpatient basis, with the exception of
patients requiring hospitalization for clinical reasons. All patients com-
pleted the treatment without serious adverse events (AE); due to relapse,
a total of 63 courses of ALE were administered.
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The most frequent AE was injection-related fever and/or cutaneous
rash (28%); transient worsening of blood counts (especially neutrope-
nia) was observed in 40%. Given the major concerns about infectious
risk, all patients received adequate prophylaxis, including valganciclovir
(VG) and bactrim. With a median follow up of 17 months, infectious
events were infrequent and clinically mild. No CMV disease nor EBV-
related disease or lymphoproliferative disorders were observed, even if
4 patients developed late asymptomatic CMV reactivation (promptly
cleared by VG reintroduction). ALE led to complete lympho-ablation in
all patients, which lasted for several months (especially for CD4). There
were 3 CR and 3 PR in the 11 SAA, 8 CR and 2 PR in the 12 PRCA; both
PWCA achieved a CR. The cumulative incidence of response were 81%,
84% and 100% in SAA, PRCA and PWCA, respectively (Figure 1).
Responses were rapid in PRCA and PWCA patients (range 1-4 months),
while took longer in the SAA setting (3-10 months). Notwithstanding
low-dose CyA, relapses were frequent and quite early (5 of 7 SAAs, 5
of 8 PRCAs and 1 of 2 PWCA). ALE (as either single 30 mg injection or
complete courses) retained great efficacy even in patients experiencing
multiple relapses, demonstrating easiness of retreatment. This is the
largest study investigating ALE as IST for immune-mediated BMFS. We
provide evidence that ALE-based IST is feasible and manageable in
patients suffering from SAA, PRCA and PWCA, paving the way for sys-
tematic investigation in comparison to standard IST.
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MOLECULAR CHARACTERIZATION OF HAEMOGLOBIN VARIANTS IN LOMBARDIA
Cesaretti C., Refaldi C., Fasulo M.R., Cassinerio E., Marcon A,
Graziadei G., Cappellini M.D.

Centro Anemie Congenite, UO Medicina Interna, IRCCS Fondazione Policlin-
ico, Mangiagalli, Regina Elena, Milano, Italy

Hemoglobinopathies are hereditary defects of haemoglobin (Hb) struc-
ture. Up to now about 1000 haemoglobin variants have been described.
Haemoglobin variants may be unstable, have different oxygen affinity, be
responsible for heterogeneous clinical pictures or can be clinically silent.

Table.

3 Variants n. Origins

Hb S {3 6(A3) Glu>Val 111 Italy, Senegal, Nigeria, Ghana, Morocco
Hb C B 6(A3) Glu>Lys 14 Italy, Burkina Faso, Ivory Coast, Ghana
Hb Lepore WB (delta fino a 87; {3 da 116) 14 Italy

Hb E B 26(B8) Glu>Lys 6 Thailand, Bangladesh, Philippines
Hb Monroe 3 30(B12) Arg>Thr 4 Italy

Hb Camperdown 3 104(G6) Arg>Ser 3 Italy

Hb 0-Arab 31 21(GH4) Glu>Lys 3 Italy

Hb Knossos 3 27(B9) Ala>Ser 2 Egypt

Hb Andrew-Minneapolis (5 144(HC1) Lys>Asn 1 Italy

Hb San Diego 5 109(G11) Val>Met 1 Italy

Hb Abruzzo  143(H21) His>Arg 1 Italy

Hb Heathrow {3 103(G5) Phe>Leu 1 Italy

Hb M-Milwaukee-2 392(F8) His>Tyr 1 Italy

Hb Neapolis 3 126(H4)Val>Gly 1 Italy

Hb G-San José f3 7(A4) Glu->Gly 1 Italy

Hb D-lbadan 3 87(F3) Thr>lys 1 Italy

Hb D-Los Angeles 3 121(GH4) Glu>Gln 1 Italy

Hb Austin 5 40(C6) Arg>Ser 1 Italy

Hb City of Hope 5 69(E13) Gly>Ser 1 Italy

o Variants n. Origins

Hb 0-Padova o2 30(B11) Glu>Lys 2 Italy

Hb Icaria a2 142, Stop>Llys 2 Italy

Hb Constant Spring .2 142, Stop>Gin 1 Asia

Hb G-Philadelphia c12-1 68(E17) Asn>Lys 1 Nigeria

Hb Hasharon c.2-1 47(CE5) Asp>His 1 Italy

Hb Southem ltaly &2 130(B7) Ala>Pro AND 2 26(H13) Ala>Thr 1 Italy
Hb Rampa a2 95(G2) Pro>Ser 1 Italy

Delta Variants ~ n. origins

Hb A2-Yialousa & 27(B9) Ala>Ser 9 Italy, Albania

HbA2' & 16(A13) Gly>Arg 2 Ghana

Hb & 4(A1) Thr>lle 1 Italy

Hb A2-Puglia & 26(B8) Glu->Asp 1 Italy

Hb A2-Troodos d 116(G18) Arg>Cys1 Italy

Hb A2 Shepherds Bush & 74(E18) Gly>Asp 1 Italy
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Among all the haemoglobin variants, HbS, C and E are the most fre-
quent and represent an important healthy problem, being widespread
in Africa (HbS, HbC) and South-East Asia (HbE). In this study we
report the molecular data regarding the haemoglobin variants
observed in our Hereditary Anemia Centre, the Reference Centre in
Lombardia. The molecular analysis have been done for preconcep-
tional genetic counselling or for the definition of haematological phe-
notype. For each sample we evaluated blood cell count and Hb frac-
tions. The molecular analysis of the globin genes has been carried out
through direct DNA sequencing and GAP-PCR. Since 2003 192 carri-
ers of haemoglobin variants have been identified: 88% had p chains
variants, 8% had delta chains variants and 5% had a chains variants.
Forty-six percent of subjects were homozygotes or double heterozy-
gotes for two variants and 33% had combined a or p-thalassemic
trait. The majority of carriers were immigrants, mainly from Central
Africa and South East Asia. Nineteen different B structural variants
were identified; the most common were HbS (66%), HbC (8%), Hb
Lepore (8%), HbE (4%). Among the f variants we discovered: 5 vari-
ants with thalassemic phenotype (Hb Lepore, HbE, Hb Monroe, Hb
Knossos and Hb Neapolis), 4 rare variants with increased affinity (Hb
Andrew-Minneapolis, Hb San Diego, Hb Abruzzo and Hb Heathrow)
and 1 very rare responsible for methemoglobinemia (Hb M-Milwau-
kee-2). Six o variants were identified, 4 on the gene a2 and 2 on the
hybrid gene a2-al, resulting from 3.7 Kb deletion on the a cluster. We
also registered the rare chromosome called Hb Southern Italy that
originates from the coexistence of two known mutations,
HBA2:c.79G>A (Hb Caserta) and HBA2:¢.391G>C (Hb Sun Prairie),
occurring on the same a2 globin gene. Among the 6 delta variants, Hb
A2 Yialousa is the most common (60 %), while Hb A2 Shepherds Bush
is a new haemoglobin variant which has never been described before.
These data suggest that, due to immigration during last 10 years, the
haemoglobinopathies became a diagnostic issue in Italy and particu-
larly in northern Italy, where haemoglobinopathies were uncommon.
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THE IMPACT OF PREVIOUS OR CONCOMITANT PEG-INTERFERON THERAPY IN
DEFERIPRONE-INDUCED AGRANULOCYTOSIS AND NEUTROPENIA: A RETROSPECTIVE
STUDY OF A SINGLE UNIT OF “MICROCITEMIA”

Ricchi P! Ammirabile M.,' Galeota Lanza A.,” Costantini S.,'
Spasiano A.,' Cinque P! Pagano L.,' Di Costanzo G.,’ Prossomariti L."

'U.O.C. Centro delle Microcitemia, AORN Cardarelli; *U.O.C Epatologia
AORN Cardarelli, Ttaly

The cure of iron overload and Hepatitis C virus (HCV) still represent
significant problems for adult patients (pts) with thalassemia. Iron chela-
tion therapy has been often based on Deferiprone (DFP) alone or in asso-
ciation (alternate and combined) with desferioxammine (DFO) while
IEN-treatments alone (Pegylated interferons) have been used to treat
concomitant HCV Hepatitis. DFP and IEN can cause neutropenia while
DFP is responsible also for agranulocytosis. We evaluated retrospective-
ly the incidence of neutropenia and agranulocytosis in patients treated
with DFP and in the subset of patients also pretreated or cotreated with
IEN. Between 2001 and 2008, 66 pts were treated with DFP; among these
pts, 36 were transiently treated with DFP in combination with DFO for
a total therapy exposure of 58 patient-years (median = 1.3 patient-year)
while 61 patients were treated with DFP alone or in alternate regimen
with DFO for a total therapy exposure of 204 patient-years (median =
2.5 patient-year). A subset of 25 pts were treated (at least for 3 months)
also with PEG-IFN (6 were cotreated while 19 were pretreated). Over-
all, we observed three agranulocytosis and 26 episodes (in 13 patients)
of neutropenia, 10 (38%) of them required DFP discontinuation. Over-
all, the incidence of neutropenia and agranulocytosis was 0.15 and
0.02/100 patient/year, respectively. However, the incidence of neutrope-
nia and agranulocytosis was lower (0.2 and 0.02/100 patient/year, respec-
tively) in patients treated with DFP alone or in alternate combination in
comparison to them observed (0.6 and 0.1/100 patient/year, respective-
ly) in patients tretaed with combined regimen. All three cases of agran-
ulocytosis were related to the use of PEG-IEN: two patients (one cotreat-
ed, the other pretreated) were under combined regimen, the other
patient was under alternate regimen of DFP administration. In 9 patients
out of the 25 patients pretreated or cotreated with PEG-IEN, 77 % (20/26)
of episodes of neutropenia were observed, including 80% (8/10) of the
episodes which required DFP discontinuation. The odds ratio for neu-
tropenia in patients treated with IFN was 8.53. Out of 36 patients treat-
ed with combined regimen, 11 patients were pretreated or cotreated
with PEG-IEN; 4 developed 5 episodes of neutropenia. The odds ratio for
neutropenia in patients treated with IFN was 4.19. Total therapy expo-
sure in these 11 patients was 13 patient-years and the overall occurrence
of haematological side effects was 4.8/100 patient/year. Our data, sug-
gest that PEG-IEN treatment could play a role in increasing the incidence
of DFP-induced haematological side effects.
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SAFETY AND EFFICACY OF BENDAMUSTINE WITH OR WITHOUT RITUXIMAB IN THE

TREATMENT OF HEAVILY PRETREATED PATIENTS. A MULTICENTER RETROSPECTIVE
STUDY

Rigacci L.," Puccini B.,' D’Arco A’., Orciuolo E.;* Cortellazzo S.,*
Gaidano G.,” Patti C.,° Musto P.;” Zinzani PL.° Isidori A.,” Storti S.,"°
Carpaneto A.," Liberati M.,” Di Renzo N.,13 Cascavilla N.,"*

Belsito Petrizzi V.,> Cecconi N.,? Buda G.,* Visani G.,” Franceschetti S.,°
Derenzini E.,* Costa A.,° Giordano G.,"” Montanaro M.," Billio A.,*
Mansueto G.,” Falchi L.,"” Bosi A.!

'Hematology Department, Azienda Ospedaliero Universitaria Careggi Florence;
*UO Onco-Ematologia Noceta Inferiore (SA), *UO Ematologia Pisa; *UO Ema-
tologia Bolzano; *Division of Hematology Novara; *“UO Ematologia Palermo;
IRCCS, Centro di Rifgerimento Oncologico della Basilicata; *UO Ematologia
Bologna; *Hematology Centre Pesaro; "UOC di Onco-Ematologia Campobas-
so; "UO Ematologia Montefiascone; *UQO Ematologia Terni; "UO Ematologia
Lecce, “UO Ematologia S. Giovanni Rotondo. On behalf of Intergruppo Ital-
iano Linfomi, Italy

Bendamustine is an alkylating agent with a nitrogen mustard group and
a purine like benzimidazol group. Recently this drug was introduced in
Italy. We analized all pts treated in fourteen haematological Italian centers
with Bendamustine alone or in combination with anti-CD20 antibody. Pts
who have received at least one complete cycle were evaluated for response
and toxicity, pts with ongoing therapy were not evaluated for response
but were evaluated for toxicity. The treatments consisted of: Bendamus-
tine 60-90 mg/m* days 2,3 alone or in combination with Rituximab 375
mg/m’ day 1, every 21 or 28 days. 135 pts were analized, median age was
67 (range 31-87), 92 were male, 49 chronic lymphatic leukaemia 29 indo-
lent non-follicular lymphoma, 20 diffuse large B cell lymphoma, 22 follic-
ular lymphoma, 13 mantle cell l[ymphoma, 2 Peripheral T cell lymphoma.
Pts were heavily pretreated the median number of previous treatments
was 3 (range 1-8), 65 pts have experienced more than three chemothera-
py schemes. One hundred and three pts were previously treated with Rit-
uximab and 22 have performed an autologous transplantation. The Ben-
damustine pre-treatment condition was: 58 relapsed pts, 29 with refrac-
tory disease and 48 with a progressive disease after partial response. The
median number of Bendamustine cycles was 4 (range 1-11). One hun-
dred and eight pts were evaluable for response: 30 (28%) complete remis-
sion, 59 (55%) partial response or stable disease with an overall response
rate of 83% and 19 non responders. Interestingly we observed that all
evaluable patients with mantle cell lymphoma obtained a response (5
CR;4PR), 22/23 (4 CR; 18 PR) indolent non follicular lymphoma and 13/15
(6 CR;7 PR) follicular lymphoma obtained a response, 34/39 CLL obtained
a response and 8/18 (4 CR;4 PR) DLBCL obtained a response to therapy.
With a median period of observation of 7 months (1-36) 78% of pts are
alive. In this group of heavily pretreated pts 551 cycles were performed:
the extrahematological toxicity was really mild and the hematological
toxicity was trombocytopenia grade 3-4 in 13 patients and neutropenia
grade 3-4 in 22 pts. In conclusion this retrospective study shows that treat-
ment with Bendamustine alone or in combination with Rituximab is a safe
and efficacy regimen in a subset of pluriresistent patients. This data shows
also that the best results could be obtained in indolent lymphoma and
incouraging data in mantle cell lymphoma.
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A PHASE II TRIAL OF R-FM (RITUXIMAB, FLUDARABINE AND MITOXANTRONE)
CHEMOTHERAPY FOLLOWED BY YTTRIUM 90 (90Y) IBRITUMOMAB TIUXETAN (90Y-IT)
(ZEVALIN®) FOR UNTREATED FOLLICULAR LYMPHOMA (FL) PATIENTS

Tani M.," Alinari L.,! Broccoli A.,' Derenzini E.,' De Renzo A.* Fanti
S.,' Fina M.,! Gandolfi L., Marchi E.," Pellegrini C.,' Pulsoni A.,” Quirini
E,! Stefoni V., Venturini E,' Zinzani PL.! Baccarani M.!

'Department of Haematology and Medical Oncology “L. & A. Seragnoli”, San-
t'Orsola Malpighi University Hospital, University of Bologna; *Department of
Cellular Biotechnology and Department of Haematology, University la Sapien-
za, Rome; *Department of Haematology, Federico Il University, Naples; ‘Depart-
ment of Nuclear Medicine, Sant'Orsola Malpighi University Hospital, Univer-
sity of Bologna, Italy

In 2008 we published a multicenter non-randomized phase II trial of
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fludarabine and mitoxantrone plus 90Y-IT in untreated patients with
FL. By the end of the entire treatment regimen 95% of the patients
achieved complete remission (CR). With a median follow-up of 30
months, 3-year PFS was estimated to be 76% and 3-year OS 100%. On
the basis of these results we are currently conducting a prospective, mul-
ticenter, non-randomized, phase II study of R-FM followed by 90Y-IT
in untreated patients with FL in which the number of fludarabine and
mitoxantrone cycles has been decreased to four and in which rituximab
is administered before each cycle. The rationale of the trial is to use dif-
ferent forms of treatment and to reduce the use of conventional
chemotherapy and its related toxic effects. Patients eligibility is repre-
sented by: age more than 18, stage II-IV, FL grade I-I[, WHO perform-
ance status 0-2. Patients are treated with standard FM chemotherapy
plus rituximab every 28 days for 4 cycles. Patients are restaged 4 to 8
weeks after completion of immunochemotherapy and those achieving
at least a partial response are eligible for 90Y-IT. All patients receive a
single dose of 90Y-IT 14.8 MBq/kg. At the time of the analysis we
enrolled 55 patients. 25 patients were male and 30 female; the median
age was 56 years (range 26-84); 12 patients were stage I, 13 stage IIl and
30 stage IV; 11 patients had a bulky disease. 46 patients completed the
induction chemotherapy, all except 2 were eligible for the consolidation
treatment with 90Y-IT and 38 patients were restaged after the entire
treatment regimen. After the R-FM chemotherapy, the overall response
rate was 97,8% (45/46) including 34 (78.2%) CR and 9 (19.6%) partial
remissions (PR). Time to event analyses, including TTP and duration of
response are pending further follow-up. Treatment was well tolerated
grade 3-4 haematologic AEs (mostly neutropenia) were seen in 50% of
the patients. Among the 38 patients (9 PR and 28 CR) subsequentially
treated with 90Y-IT and reassessed for the response. In particular, among
9 PR patients 8 (88.9%) improved their remission status from PR to CR.
90Y-IT toxicity included mostly grade 3-4 neutropenia and thrombocy-
topenia and was comparable to the literature data. These preliminary
data indicate that radioimmunotherapy appears highly effective and
feasible as “consolidation” after short (4 cycles) immunochemotherapy,
improving quality of response without any cumulative toxicity.
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MOLECULAR SIGNATURE DETERMINED BY IMMUNOHISTOCHEMISTRY IN YOUNG
PATIENTS WITH DIFFUSE LARGE B-CELL LYMPHOMA (DLBCL) WITH POOR PROGNOSIS,
TREATED WITH RITUXIMAB AND HIGH-DOSE CHEMOTHERAPY (HDC) PLUS AUTOLO-
GOUS STEM CELL TRANSPLANTATION (ASCT): NON GERMINAL CENTER B-CELL
(NON-GCB) PROFILE DOES NOT HAVE AN UNFAVORABLE OUTCOME COMPARED TO GCB

Chiappella A.," Novero D.;” Tucci A.,' Facchetti E,* Cabras M.G.,!
Angelucci E.,' Bottelli C.,' Botto B.,' Ciccone G.,* Falchi L.,! Frairia C.,!
Levis A.,' Liberati A.M.," Orsucci L.,' Perrone T.,' Pogliani E.M.,!
Rota-Scalabrini D.,' Salvi E,* Tonso A.,' Inghirami G.,” Vitolo U.!

'On the behalf of GIMURELL, Hematology,” AOU San Giovanni Battista,
Turin; *Pathology Department, University, Turin; *Pathology Department,
Spedali Civili Hospital, Brescia; *Unit of Epidemiology, CPO Piemonte, Univer-
sity, Turin, Italy

Introduction. In Rituximab (R) era, the prognostic value of specific
molecular signature GCB and non-GCB was confirmed in studies con-
ducted by gene profiling analysis, but data with immunohistochemistry
analysis are controversial. Patients and methods. from June 2002 to Decem-
ber 2005, 97 patients <61 years with newly diagnosis of DLBCL with
poor prognosis (age adjusted-International Prognostic Index 2 or 3), were
enrolled into a phase II GIMURELL trial (Vitolo U, Haematologica, in
press). Treatment was: 4 courses of dose-dense R-MegaCEOP14, fol-
lowed by R-HDC and ASCT (2 R-MAD + BEAM and ASCT). Tissue
microarray (TMA) blocks were created from all cases and they were
studied in immunohistochemistry; sections were stained with antibod-
ies to CD20, CD3, CD10, CD138, Ki67, Bcl6, Bcl2, MUMI and
cyclinD1. Patients were classified as GCB or non-GCB according to the
Hans' algorithm. Samples were scored positive for CD10, Bcl-6 and
MUM-1 if 30% or more of tumor cells were stained. Cases with the
coexpression of CD10 and MUM-1 were classified as GC-activated
according to Chang and grouped with GCB subgroup for purpose analy-
sis. Crude Kaplan-Meier overall (OS) and progression-free (PES) survival
curves were estimated both overall and stratified by TMA features. Dif-
ferences between curves were tested using the 2-tailed log-rank test.
Results. all samples were centrally reviewed and 3 were excluded because
of follicular grade Illa in 2 and mantle cell blastoid variant in one. Nine-
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ty-four samples were studied in immunoistochemistry; overall 69 were
evaluable, 25 were not, due to inadequate pathological materials. Thir-
ty-seven patients were classified as GCB, 24 as non-GCB and 8 as GC-
activated. Patient characteristics were well balanced between GCB and
non-GCB subgroups. With a median follow-up of 53 months, in the
whole series 4-year OS and 4-year PFS were: 81% (95%Cl: 71%-88%)
and 74% (95%CI: 64%-82%) respectively. At the same timeframe, 4-
year OS and 4-year PFS in GCB vs non-GCB were 77% vs 86% and
65% vs 87 % respectively (Figure 1). Conclusions: the scheme with R-
dose dense chemotherapy and HDC with ASCT is effective in high risk
DLBCL in both GCB and non-GCB subgroups. Namely, in this analysis,
non-GBC profile as determined by TMA does not represent a poor prog-
nostic feature. More detailed biological analysis are needed to further
characterize these patients.
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YTTRIUM-90 IBRITUMUMAB TIUXETAN RADIOIMMUNOTHERAPY IN PRETREATED
NON-HODGKIN’S LYMPHOMA (NHL): EXPERIENCE ON 57 PATIENTS

Gandolfi L., Tani M., Fina M., Stefoni V., Alinari L., Broccoli A.,
Derenzini E., Marchi E., Pellegrini C., Quirini E, Venturini E,
Zinzani PL., Baccarani M.

Department of Hematology and Medical Oncology “L. & A. Seragnoli”, S.
Orsola-Malpighi University Hospital, University of Bologna, Italy

Background. On the basis of the historical data regarding the role of
radioimmunotherapy in pretreated NHL, we reviewed our clinical data-
base on this issue. Patients and Methods. Between July 2005 and June
2008, 57 patients were treated with Yttrium-90 Ibritumumab Tiuxetan.
Twenty-four were males and thirty-three females with a median age of
53 years (range 33-78), and all of them had been previously treated by
at least one rituximab-containing chemotherapy. The median number of
pretreatments was 3 (range 1-9). Forthy-six patients had stage III-IV dis-
ease (31 patients had bone marrow involvement); 6 patients had bulky
disease (=10 cm). According to the histology, 53 were follicular lym-
phoma (FL), 1 mantle cell lymphoma, 1 marginal zone lymphoma, and
1 small lymphocytic lymphoma. All patients received rituximab 250
mg/m’ ondays 1 and 8, and either 0.4 mCi/kg of Yttrium-90 Ibritumum-
ab Tiuxetan on day 8 (maximum dose, 32 mCi). Results. The overall
response rate was 93 % (53/57) and the complete response rate was 70%
(40/57). In particular, actually 26/40 (65 %) patients who obtained a CR
are in continuous CR (CCR) with a median follow-up of 13.4 months
(range 2.8-35.5 months). Among these long-term responders, four
patients are in CCR after at least 24 months. All CCR patients were FL
and 21/26 were in stage III-IV before radioimmunotherapy treatment;
according to the stage status before Yttrium-90 Ibritumumab Tiuxetan,
12/26 were heavily pretreated (=3 prior treatments) and, in particular,
two patients had prior autologous stem cell transplantation. Toxicity
was primarily hematological and mostly transient; no grade 4 non-hema-
tological toxicity was observed. Conclusions. This study confirms the
safety and high efficacy of Yttrium-90 Ibritumumab Tiuxetan radioim-
munotherapy in heavily pretreated FL patients with the possibility to
have a subset of long-term responders.
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POST-CHT BRAIN IRRADIATION IN PRIMARY CNS LYMPHOMAS (PCNSL): IMPACT ON
SURVIVAL OF DIFFERENT FIELDS AND DOSES

Ferreri A.J.M.,"* Verona C.,"* Politi L.S.,* Perna L.,” Chiara A.,
Foppoli M.,"* Licata G."* Picozzi P.° Franzin A.,° Govi S.,**
Terreni M.R.,” Ponzoni M., Villa E.,” Reni M.

YUnit of Lymphoid Malignancies, *Medical Oncology Unit, *Internal Medicine
Unit, *Neuroradiology Unit, *Unit of Radiotherapy, ‘Neurosurgery Unit, "Pathol-
ogy Unit, San Raffaele Scientific Institute, Milan, Italy

Background. High-dose methotrexate (HD-MTX)-based chemothera-
py (CHT) followed by whole-brain irradiation (WBRT), the convention-
al approach to PCNSL, is associated with relevant neurotoxicity. To avoid
or reduce irradiation volumes and doses have been proposed to mini-
mize this complication, but no studies focused on RT parameters exist
and the best RT schedule remains to be defined. Methods. The impact on
outcome of different RT fields and doses was assessed in a mono-insti-
tutional series of 85 HIV- pts with PCNSL treated with upfront CHT con-
taining MTX 8.5 g/m’ every 3 weeks, alone or in combination, followed
by WBRT. Pts were stratified according to the response to CHT for analy-
sis of WBRT dose and tumor bed (TB) dose. Results. Response after CHT
was complete (CR) in 37 (44%) pts and partial (PR) in 17 (20%); 24 pts
experienced PD and 7 died of toxicity. Thirty-three of the 37 CRs were
referred to consolidation RT; a WBRT 240 Gy (3-yr FES 64% vs. 64%;
p=0.31) and a TB dose =45 Gy (3-yr FES 62% vs. 68%; p=0.49) were not
associated with a significantly better outcome. The 17 pts in PR after
CHT were referred to complementary RT; a WBRT 240 Gy was not
associated with better outcome (3-yr FFS 25% vs. 33%; p=0.49), while
a TB dose =45 Gy was associated with a significantly better OS (3-yr OS
44% vs. 17 %; p=0.03). Sixteen of the 24 pts with PD after CHT received
immediate salvage RT, with 3 CRs and 4 PRs; 9 pts experienced PD. All
responders but one experienced relapse and died; WB and TB doses had
no impact on survival. Conclusion. In PCNSL pts, RT parameters should
be chosen on the basis of response to primary CHT: WBRT with 36-40
Gy is advisable in responders, with the addition of a TB boost of 9-14
Gy in pts in PR. Salvage WBRT is inefficacious in pts with PD and sub-
stitution with immediate salvage CHT should be investigated.
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RADIOIMMUNOTHERAPY WITH 90YTTRIUM ZEVALIN FOLLOWED BY BEAM CONDITION-
ING REGIMEN (Z-BEAM) AND AUTOLOGOUS STEM CELL TRANSPLANTATION (ASCT) FOR
THE TREATMENT OF HIGH RISK RELAPSED /RESISTANT NON HODGKIN'S LYMPHOMA
(NHL): A SINGLE INSTITUTION EXPERIENCE

Botto B., Bello M., Passera R., Audisio E., Benevolo G., Boccomini C.,
Cabras MG., Chiappella A., Freilone R., Marmont F, Orsucci L.,
Pregno P., Tonso A., Bisi G., Vitolo U.

Hematology,? AOU San Giovanni Battista, Turin, Italy

High dose chemotherapy (HDC) and ASCT is an effective treatment
for relapsed NHL. Radiolabelled immunotherapy with 90Yttrium
Zevalin as single agent delivers targeted irradiation without TBI toxici-
ty. Standard dose Zevalin (0.4 mCi/kg) combined with conventional
BEAM (Z-BEAM) is a promising condition regimen for the treatment of
high risk relapsed/resistant NHL. We evaluated the feasibility and the
efficacy of Z-BEAM in a group of relapsed/refractory pts treated in a
single institution. Between October 2006 and December 2008 fourteen
pts were treated with Zevalin (day —14) followed by standard dose
BEAM (day —7 to —1) and ASCT. Patients were included into the study
and considered at high risk of failure if: progression or early relapse (<1
year) from previous therapy or multiple relapses. Rituximab +
DHAP/ICE was used as debulking and mobilizing schedule. Clinical
characteristics were as follows: 9 refractory and 5 early or multiple
relapse; 5 grade I-II follicular, 6 PML/DLBCL, 2 MCL; 4 stage II and 10
stage III-IV; 8 had bulky disease and 6 bone marrow involvement; 7 LDH
level above normal. Five pts received only one previous therapy and 9
were treated with 2 lines before Z-BEAM, all containing Rituximab.
Only 2/14 pts received a reducted dose of 0.3 mCi/kg Zevalin because
of low platelets counts. Response status before Zevalin was: 3 CR (21%),
6 PR (42%), 3 SD (21%) and 2 PD (16%). At the end of treatment
response status was: CR 8(57 %), PR 5(36%) and PD 1(7%). Overall
response rate was converted from 63% to 93%. Median CD34" cells
infused was 7.26 106/kilograms (range 4.43-8.9).All pts engrafted with
median time to platelet and neuthrophils count higher than 20x10°/L
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and 0.5x10°/L of 11 and 10 days respectively. Febrile neutropenia
occurred in 10/14 pts. One pulmonary Aspergillosis and 7 bacteriemia
were documented. One experienced an intestinal perforation during
aplasia and one cardiac failure was documented in a woman previous-
ly treated with cumulative antraciclines doses and mediastinal radio-
therapy. With a median follow up of 16 months progression free survival
(PES) is 86%.Two refractory pts before Z-BEAM showed a subsequent
progression and two pts relapsed: all four died of lymphoma. No toxic
deaths were recorded. In this group of pts with high risk relapsed/resist-
ant NHL Z-BEAM+ASCT is able to achieve a good response with
engraftment and toxicity not different from standard BEAM. This
approach needs to be tested in a larger multicenter study.
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CHRONIC MYELOID LEUKEMIA II
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NILOTINIB 800 MG DAILY IN EARLY CHRONIC PHASE CHRONIC MYELOID LEUKEMIA:
12-MONTHS RESULTS OF A PHASE 2 TRIAL OF THE GIMEMA CML WORKING PARTY

Rosti G.,' Castagnetti E,' Poerio A.,' Gugliotta G.,' Breccia M.;?
*Levato L., Palandri E,' Capucci A.,* Tiribelli M., Stagno E.°
Marzocchi G.,' Luatti S.,' Amabile M.,! Zaccaria A.,” Alimena G.,
Pane E,* Martinelli G.’ Saglio G.,” Baccarani M.!

'Dept. of Hematology and Oncological Sciences “Seragnoli”, Bologna; *Hema-
tology Unit, University of Roma "La Sapienza", Roma, Italy; *Division of Hema-
tology, Catanzaro; *Division of Hematology, Brescia; *Chair of Hematology,
Udine; *Chair of Hematology, Catania; "Division of Hematology, Ravenna;
*Onco-Hematology Unit,University Federico II, Napoli; *Dpt. of Clinical and
Biological Sciences, University of Torino, Torino, Italy

Background. Imatinib (IM) 400 mg daily is the standard treatment for
CML in early chronic phase (ECP). The cumulative rate of CCgR in the
IRIS trial for the IM 400 mg arm was 51%, 69% and 87% at 6, 12 and
60 months, respectively. One-fourth of all the IM treated pts fail to
obtain a stable CCgR due to resistance/ intolerance. Nilotinib has a high-
er binding affinity and selectivity for Abl with respect to IM and is high-
ly effective in IM resistant patients, across every disease phase. AIMS
To investigate the safety and the efficacy of nilotinib 400 mg BID in
ECE, Ph-pos CML patients, the GIMEMA CML WP is conducting an
open-label, multicentric, phase II trial (Clinical Trials.gov.NCT00481052).
Methods. The primary endpoint is the CCgR rate at 1 year; the kinetic
of MR is studied by Q-PCR baseline and after 1, 2, 3, 6, 9 and 12 month.
RESULTS 73 patients have been enrolled from 20 Centres between 6/07
and 2/08. Median age 51 years (18-83 yrs), 45% low, 41% interm. and
14% high Sokal risk. Median follow-up 15 months (12-24 m.). CCgR
rates at 3, 6 and 12 months (ITT), 78%, 96% and 96%. MMR rates
(BCR-ABL: ABL ratio <0.1%, International Scale), after 1, 2, 3, 6, 9 and
12 months are 3%, 21%, 52%, 66 %, 73% and 81%. One pt progressed
at 6 months to ABP with T315] mutation. Nilotinib mean daily dose dur-
ing the first 12 months was between 750 and 800 mg daily in 64% of
the patients, between 600 and 749 mg daily in 10%, between 400 and
599 mgin 18%. 35 (48%) received the full dose of imatinib without any
interruption during the first 12 months while 38 patients (52%) had at
least 1 treatment interruption; AEs were mostly grade 1 and 2 and man-
ageable with appropriate dose adaptations: the most frequent biochem-
ical AEs were bilirubin increase (53% all grades, 16% grade 3), s-GPT
increase (42% all grades, 8% grade 3) and lipase and amylase increase
(29% and 18%, all grades, 8% and 4% grade 3+4, respectively); 1 pt
went off treatment after 6 months due to recurrent episodes of amylase
and/or lipase increase (no pancreatitis). Hematopoietic toxicity g. 3-4
was recorded in 5 pts (7%). Conclusions. The results that have been
achieved in these unselected patients and within a multicentric trial,
strongly support the hypothesis that in ECP, Ph-pos CML patients the
response to nilotinib is faster than the response to IM standard and high
dose.

Supported by European LeukemiaNet, COFIN, University of Bologna and
BolognAlL.
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BCR AND BCR-ABL REGULATION DURING MYELOID DIFFERENTIATION IN HEALTHY
DONORS AND CHRONIC PHASE-BLAST CRISIS CML PATIENTS

Marega M. Piazza R.G., lacobucci I. Meneghetti I. Pirola A. Redaelli S.
Mogavero A. Parma M. Pogliani E.M. Gambacorti-Passerini C.

Dipartimento di Medicina Clinica e Prevenzione Universita di Milano-Bicocca
Monza, Ospedale S. Gerardo Monza, Istituto di Ematologia e Oncologia med-
ica "L. and A. Seragnoli” Bologna, Italy

Chronic Myeloid Leukemia (CML) is caused by the BCR/ABL hybrid
gene, the product of the Philadelphia (Ph) chromosome. In spite of all the
extensive research in the field, the molecular mechanisms leading from
Chronic Phase (CP) to Blast Crisis (BC) are not yet understood. Howev-
er, both the presence and the levels of BCR/ABL seem to be important for
CML progression. BCR/ABL is under the transcriptional control of BCR
promoter. Here we focused on the gene expression control of BCR and
BCR/ABL upon myeloid differentiation in healthy donors (HD), CP and
BC patients. Using Q-PCR, we analyzed BCR and BCR/ABL expression
in HD and CML patients in haematopoietic stem cells (HSCs), common
myeloid (CMPs) and granulocyte-monocyte progenitors (GMPs). BCR
showed a downregulation during myeloid maturation in HD (7 samples,
HSCs [0.83] vs CMPs [0.15] and vs GMPs [0.13], =0.0006 and p=0.0012,
respectively). In CP patients (10 samples), BCR and BCR/ABL were down-
regulated upon committement to differentiation (BCR: HSCs [0.3] vs
CMPs [0.1], p=0.0039, and vs GMPs [0.04], p=0.0003; BCR/ABL: HSCs
[3.16] vs CMPs [0.8], »=0.0003, HSCs [3.1] vs GMPs [0.5], p<0.0001).
However, while BCR levels in HSCs were lower in CP compared to HD
(HSC samples [0.83 vs 0.3]: p=0.0031, CMPs [0.15 vs 0.1] p=0.36; GMPs
[0.13 vs 0.04]: p=0.7), the expression of BCR/ABL in CP was higher than
the one of BCR measured in CP-CML (HSCs: p=0.0031) and in HD sam-
ples (HSCs: p<0.0001). In BC samples (7 patients), the decrease of BCR
and BCR/ABL was less evident and did not reach statistical significance.
Thus in BC the downregulation of BCR/ABL during myeloid maturation
is impaired, but this decreased regulation is also shared by BCR. More-
over, we detected a tendency for higher expression of BCR/ABL in BC
than CP in all the subpopulations under study, which reached statistical
significance only in GMPs (GMPs [2.2 BC vs 0.5 CPJ: p=0.0115). In con-
clusion, the expression of BCR showed a physiological downregulation
during myeloid maturation in HD and CP-CML patients. A similar pat-
tern was detected for BCR/ABL, thus suggesting that the two genes may
be under a similar transcriptional control. In BC this mechanism seems
to be impaired for BCR/ABL and also for BCR. This suggests that an
abnormal transcriptional control acting i# trans on BCR and BCR/ABL
promoters could be the cause of the loss of BCR/ABL downmodulation
upon myeloid differentiation in BC.
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IMATINIB LONG TERM EFFECTS STUDY: THREE YEARS OF FOLLOW-UP AND ASSESSMENT
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Imatinib is an effective therapy for chronic myeloid leukemia (CML).
Durable complete cytogenetic responses (CCyR) are reported in the

majority of patients, with a benign side effect profile. ILTE is an inde-
pendent and global study on a retrospective cohort and includes 31 cen-
ters in Europe, North/South America, Africa and Asia. Consecutive
patients with Ph* CML who started imatinib between 01 September
1999 and 31 December 2004 were eligible if they were in Complete
Cytogenetic Response (CCyR) after two years of imatinib treatment.
Study endpoints were (a) survival, (b), serious adverse events (SAE,
including second cancers), (c) toxicities not qualifying as SAE (NSAE)
but judged by the referring physician as substantially impacting quality
of life, (d) loss of CCyR, and (e) development of PCR negativity. A total
of 957 patients were enrolled. The median age of eligible patients was
50 (range 15-92) years; the median follow-up is 2.9 years (excluding the
first 2 years of treatment). As of Dec. 31 2007, 2565 person years were
available for analysis. Eleven deaths were observed (3 CML related),
with a standardized rate of 0.4/100 person years and an observed/expect-
ed ratio of 0.48 (95% CI = 0.24-0.85; p<0.05).Second cancers were doc-
umented in 27 patients,with an observed/expected ratio of 1.22 (95% CI
=0.81-1.13; p=NS).More frequent types of second cancers were prostate
carcinoma (37 %) and squamous cell (14,8%). One-hundred SAE were
recorded, with 21% being considered related to imatinib. Among the 570
NSAE recorded (0.65/patient) the most frequent types were “edema,
cramps, skin fragility, diarrhea”; 71% of them were related to imatinib.
A total of 12 patients (1.4 %) discontinued imatinib because of toxici-
ties during the period of observation. 34 patients lost CCyR, correspon-
ding to a rate of 1.4/100 person years, with stable or increasing rates over
time. Finally, 215 patients (39.7 %) developed durable (>1 year) PCR neg-
ativity. In conclusion, the report shows that CML patients on imatinib
die rarely of CML related causes, do not appear to have substantially
higher second cancer rates than the general population, have mortality
rates lower than expected in an age/sex matched population and do not
show new types of imatinib-related adverse events. They also experi-
ence a low but steady rate of loss of CCyR and develop PCR negativity
in approximately of cases. Follow-up and further analysis up to Dec 31
2008 is ongoing and will be presented.
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VARIANT PHILADELPHIA TRANSLOCATION IN EARLY CHRONIC PHASE OF CHRONIC
MYELOID LEUKEMIA: CYTOGENETIC - MOLECULAR CHARACTERIZATION AND CORRELA-
TION TO IMATINIB MESYLATE THERAPY (A GIMEMA WP ON CML ANALYSIS)
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Background. At diagnosis, variant Philadelphia (Ph) translocation occur-
ring in Chronic Myeloid Leukemia (CML), have been reported in 5-10%
of patients (pts). Some studies have reported that have no impact on
prognosis after Imatinib Mesylate (IM) treatment. Variant translocation
could be three or four-way translocation (involving chromosomes 9, 22
and 1 or 2 additional chromosome respectively), associated or not with
genetic deletions. Two mechanisms could generate the variant translo-
cations: a one-step mechanism (chromosome breakage was on 3 differ-
ent chromosomes simultaneously), or a two-step mechanism (t(9;22)
translocation is followed by subsequent translocation involving addi-
tional chromosomes). AIM To investigate the role of occurrence of vari-
ant translocations on the response to IM in early chronic phase (CP)
CML pts. METHODS A sub-analysis of 531 evaluable CML pts in ear-
ly CP, have been performed within 3 simultaneously running trials of the
GIMEMA WP on CML (CML/021; CML/022; CML/023). Median obser-
vation time was 42 months. Monitoring: hematologic, continuously;
CC, FISH and molecular analysis were performed at baseline and then
every 6 months by local or reference labs. Results. At enrollment, 28pts
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(5.3%) had variant translocation: 2pts (7.1%) had a four-way transloca-
tion; 26pts (92.9%) had a three-way translocation. Twenty-four pts
showed a one-step mechanism and 4 a two-step. In 6pts (21.4 %) translo-
cation was associated with deletion of adjacent genetic sequences,
which have been characterized by FISH and SNPs assays. One case
showed a Ph masked; and one carried an additional chromosome abnor-
mality: t(7;19)(q21;p13). Pts, with or without variant translocation, were
similar for age, Sokal risk and IM dose. During followup, 25pts achieved
complete cytogenetic response (CCgR; 89.3% vs 91.3% in pts without
variant) and major molecular response (89.3% vs 84.7%); in 5 treatment
was unsuccessful (17.8% vs 15.9%). The 2pts with four-way transloca-
tion and 5 of 6pts (83.3%) with deletions reached CCgR. Two pts with
a two-step mechanism failed therapy. Conclusions. In our large series of
pts in early CP treated with IM therapy, we found no difference in cyto-
genetic and molecular response rates between pts with or without vari-
ant translocations. Some studies suggested that two-step mechanism in
the formation of variant translocation was similar to or was in essence
a clonal evolution, in association with a poorer prognosis, but it will be
to confirme.
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OCCURRENCE OF PLEURAL EFFUSIONS DURING DASATINIB TREATMENT IN ELDERLY
CHRONIC MYELOGENOUS LEUKEMIA PATIENTS
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Pleural effusions are the most common extra-haematological toxici-
ty observed during Dasatinib (DAS) treatment: their occurrence often
requires treatment discontinuation and impairs the otherwise high effi-
cacy of DAS. We revised 86 patients with Chronic Myelogenous
Leukemia (CML) in chronic phase treated in 15 Italian Centers, who
received DAS when aged >60 years after being resistant/intolerant to
Imatinib (IM), in order to find the most important prognostic factors for
pleural effusions. There were 52 male and 34 female, Sokal risk score at
diagnosis was low in 19 patients, intermediate in 35, high in 14 and not
evaluable in 18; median age at DAS start was 69.9 years (IR 65.5-73.9),
median interval from diagnosis to DAS therapy was 85.7 months (IR
46.5 -119.4), 44/86 patients (51.1%) had received an IFN-based therapy
before IM. As to IM treatment, all patients had initially received the 400
mg daily standard dosage and 49/86 patients (56.9 %) had increased the
dosage to 600-800 mg/day; on the whole, median period of IM treat-
ment was 54.3 months (IR 29.2-64.6). Starting dosage of DAS was 140
mg in 38 patients, 100 mg in 43 patients and <100 mg in the remaining
5 patients. During treatment, 23/86 patients (26.7 %) presented a pleu-
ral effusion (grade 2 in 10 patients and grade 3-4 in 13 patients, accord-
ing to WHO scale); in 5 patients, there was a concomitant pericardial
effusion. All 23 patients with pleural or pericardial effusion discontin-
ued DAS; however, DAS was successfully restarted in all but one patient,
who died from cardiac tamponade. The interval between discontinua-
tion and restart of DAS treatment was <6 weeks in 16/22 patients
(72.8%). The predictive role for pleural effusions of several characteris-
tics (sex, age, Sokal risk, smoke attitude, concomitant cardiological or
pulmonary diseases, concomitant diuretic treatment, interval from diag-
nosis to DAS, CHR at DAS, DAS initial dosage) was evaluated in uni-
variate analysis; only Sokal risk at diagnosis (=0.006) and presence of
concomitant pulmonary disease (p=0.005) were significant. It is worth
of note that DAS initial dosage, reported in other trials as an important
predictive factor for such complication, did not reach statistical signifi-
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cance in our series. In conclusion, pleural effusions were frequently
reported in our unselected population of elderly patients but did not
represent a cause of permanent DAS discontinuation; however, a com-
plete pulmonary evaluation before treatment could be useful to tailor the
treatment with DAS in elderly patients.
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CHRONIC MYELOID LEUKEMIA AS SECOND MALIGNANCY; A RETROSPECTIVE
MULTICENTRIC STUDY
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Background. There are few are studies focusing on the survival of
patients with CML occurring after a prior malignancy. Moreover, it is not
clear if the previous exposure to an antiblastic treatment can modify the
clinical course of a “secondary-CML” and its response to tyrosine-kinase
inhibitors. Aim. To examine the incidence, the presenting features and
the outcome of CML diagnosed after a prior malignancy. Methods. All
incident cases of CML diagnosed during the last 10 years were reviewed
and those occurring after a prior malignancy were included in the pres-
ent analysis. Results. Among the 569 pts with CML, 47 (8.2%) were diag-
nosed following a previous malignancy. Of them, 40% were male with
amedian age at the time of diagnosis of the primary malignancy and of
CML of 52 yrs (22-84) and 60 yrs (29-86) respectively. The most com-
mon preceding malignancy was breast cancer (23.4%) followed by
colon/rectum (21.3%), prostate (8.5%), lymphoma (8.5%). The median
time from primary malignancy to CML was 54 months (range 2-328).
Only two pts showed additional cytogenetic abnormalities besides Ph
chromosome. 31 pts received treatment with Imatinib and all attained
at least an haematological response at 3 months (48.4% Major or Com-
plete Cytogenetic response and 6.4% molecular response); at 12 months
54% achieved a molecular response (complete 9.1%) and 31.8% a Cyto-
genetic Response (Complete 27.3%) and at 18 months the percentage
of complete molecular responses raised up to 31.8% with only two pts
(9%) losing response or progressing. With a median follow-up of 28
months only one out of 37 pts treated with Imatinib and 3 out of 10 who
received alternative therapies died of CML . According to the treatment
received for the primary neoplasm, 19 pts had received chemotherapy
and/or radiotherapy while 28 surgery with or without hormonal thera-
py. The median age at primary tumor diagnosis was similar in the two
groups (52 vs 57 yrs) while in the former group the median age at CML
diagnosis was significantly lower (57 vs 65 p=0.04) and a trend toward
a shorter interval between first neoplasm and CML diagnosis was detect-
ed (62 vs 103 months; p=0.06). Conclusion. CML secondary to other neo-
plasms emerges from this study as a well-defined entity with biologi-
cal, clinical and prognostic features paralleling those of primary CML and
in which the role of a prior chemotherapeutic treatment seems to be
related to the progression of the leukaemic clone more than to its rise.
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EFFECT OF DONOR-RECIPIENT MINOR HISTOCOMPATIBILITY ANTIGENS MISMATCHES
ON REDUCED INTENSITY ALLOGENEIC TRANSPLANT OUTCOMES
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Minor histocompatibility antigens (mHAs) mismatches between full
HLA-matched donor and recipient might impact allogeneic stem cell
transplantation (alloSCT) outcomes. We aimed to assess whether in 52
consecutive patients allografted for lymphoid malignancies mHAs mis-
matches could influence acute or chronic GVHD (aGVHD, cGVHD) and
overall and progression free survival (OS, PES). All patients received allo-
geneic peripheral blood stem-cells after reduced intensity conditioning.
GVHD prophylaxis included methotrexate and cyclosporine with or
without mycophenolate mofetil. Nine patients had chronic lymphocyt-
ic leukemia (17%), 13 Hodgkin’s lymphoma (25%) and 30 multiple
myeloma (58%). Median age was 51 years (range 17-65), 29 patients
were male (56%), 19 patients (37 %) were in complete, 27 (52%) in par-
tial remission, 6 had progressive disease (11%). Karnofsky performance
status (PS) was >80% in 41 patients (79 %). Siblings and unrelated donors
(40 and 12, 77% and 23 %) were matched at allelic level for HLA-A, -B,
-Cw, -DRB1 and -DQB1. Allelic mHAs were assessed by PCR with
sequence-specific primers for 14 autosomic mHAs and H-Y. OS and PES
were analyzed with Kaplan-Meier method. The impact of age, sex, dis-
ease, PS and mHAs mismatches on grade =2 aGVHD and extensive
c¢GVHD was assessed by logistic regression. Median follow-up was 42
months (2-83). One-, 2- and 3-year OS and PFS were 83%, 79% and 74%
and 58%, 47 % and 43% respectively. Donor-vs-recipient (DR) mHAs
mismatches did not significantly impact OS and PES, which were signif-
icantly affected by disease status at transplant (<0.001 and p=0.003)
and PS (=80 vs >80, p<0.001 and p=0.001). The presence of at least one
DR mHAs mismatch, the number of DR mHAs mismatches and the
presence of DR hematopoietic-restricted mHAs mismatches significant-
ly increased aGVHD incidence (p=0.02, p=0.02, p=0.01 respectively)
whereas broad DR and H-Y mHAs mismatches did not. DR LB-ADIR
mHAs mismatches increased aGVHD (p=0.04) whereas DR HA-1, HA-
2 and HA-8 mHAs mismatches did not. Recipient-vs-donor (RD) mHAs
mismatches, disease status al PS did not significantly affect aGVHD.
The presence of at least one RD mHAs mismatch was the only factor
which significantly increased cGVHD (p=0.02). In conclusion the study
shows that DR mHAs mismatches significantly increase aGVHD in full
HLA-matched reduced-intensity allogeneic transplantation. Assessing
mHAs mismatches may be useful to tailor patient-specific GVHD pro-
phylaxis.
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METHODS OF ARTIFICIAL INTELLIGENCE APPLIED TO GENE EXPRESSION DATA FOR
EARLY DIAGNOSIS OF ACUTE GRAFT VS HOST DISEASE
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Rationale. Acute Graft-Versus-Host Disease (AGVHD) is the major com-
plication after allogeneic haematopoietic stem cell transplantation (HSCT)
in which functional immune cells of donor recognize the recipient as "for-
eign" and mount an immunologic attack. At present, the diagnosis of
aGVHD is merely based on clinical criteria and biopsy. There is no defin-
itive diagnostic blood test for aGVHD, although a lot of blood proteins
have been described as potential biomarkers in small studies. Aim. To use
standard methods of computational intelligence to validate a novel and not
invasive diagnostic method of aGVHD in HSCT patients at onset of clin-
ical symptoms. Methods. For this purpose, according to governative
research project: "Predictive and prognostic value for graft vs. host disease
of chimerism and gene expression”, we performed gene-expression pro-

files (GEPs) on peripheral blood analyzing 47 genes associated to allo-reac-
tivity in 59 patients submitted to HSCT. We used 26 samples from aGVHD
(YES) patients that were taken at the time of diagnosis and we selected 33
samples from patients that didn’t experienced aGVHD (NO). All togeth-
er YES/NO patient groups comprised a validation set. GEP results were col-
lected in experimental data base. On this data we have applied 2 feature
selection algorithms combined with 2 different classifiers: a Correlation-
based Feature Selection (CFS) algorithm combined with an Artificial Neur-
al Network (ANN) and also a wrapper method combined with the Naive
Bayesian classifier for selecting the most important features (genes) for
the aGVHD diagnosis. Results. From comparative computational methods
was evident that wrapper was less robust of CES approach. Infact, on the
training data set accuracy wrapper was 90% , accuracy CSF was 96%.
Howewer, for the classification aim wrapper with naive Bayes technique
gave the same results of ANN, with 97% of accuracy. In patients with
aGVHD level expression of immune gene pattern showed a different
behaviour: BCL2A1, CASP1, CCL7, CD83 were up-expressed than refer-
ence normal value (it’s assumed to be = 1). In contrast, CXCL10, EGR2,
FAS, ICOS, IL-4, IL-10, SELP, SLP1, STAT6 was always down-regulated
during aGvHD. In aGVHD (NO) group the transcriptosome always
showed very high value. Conclusion. This is a preliminary and the first
study which tackles both computational and biological evidence for the
involvement of a limited number of genes for diagnosis of aGVHD. Direc-
tions for further studies are outlined.
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THIOTEPA BASED CONDITIONING REGIMEN IN 374 PATIENTS UNDERGOING
ALLOGENEIC STEM CELL TRANSPLANTS FROM RELATED OR UNRELATED DONORS

Bacigalupo A., Gualandi E, Occhini D., Bregante S., Lamparelli T,
Raiola A.M., Ibatici A., di Grazia C., Dominietto A., Bruno B.,
Van Lint M. T,, Frassoni E

Divisione Ematologia e Trapianto di Midollo, Ospedale San Martino, and the
Italian Bone Marrow Donor Registry, Ospedale Galliera, Genova, Italy

Background. Following the experienced of the Perugia group, who first
introduced thiotepa (THIO) in allogeneic stem cell transplants (HSCT), we
have developed several conditioning regimens, including THIO ,
cyclophopshamide (CY), Fludarabine (FLU), melfalan (MEL) and low dose
TBI, mainly for patients above the age 45. Aim of the study. assess the out-
come of patients undergoing an allogeneic HSCT with a THIO based
conditioning regimen. Patients. 374 patients were allografted with a THIO
based regimen, between 1994 and 2005, from HLA identical siblings
(n=221), family partially mismatched (n=67) or unrelated (n=86) donors.
Median patient age was 48 years (range16-.67). The stem cell source was
unmanipulated in all cases , either bone marrow (n=276) or peripheral
blood (n=98). The conditioniong regimens were classified as reduced
intensity (n=177) (THIO+CY or THIO+FLU) or intensified (n=197) (THIO
+CY with MEL or TBI 200r). The disease was in 1stCR (n=221) or more
advanced phase (n=153). Diagnosis were as follows chronic myelopro-
liferative disease (n=123), acute leukemia (n=120), myelodisplasia (n=46),
other (n=89, including lymphoma and myeloma). All, patients received
cyclosporin methotrexate GVHD prophylaxis. Alternative donor trans-
plants received additional anti-thymocyte globulin in the conditioning.
The median follow up for surviving patients is 5 years (range 1-12 years).
Results. The overall actuarial 10 year survival is 40%, (57 % vs 30% in CR1
or >CR1 disease). The cumulative incidence (CI) of transplant related
mortality (TRM) at 10 years is 28% (19% vs 32% for CR1 or >CR1 dis-
ease); TRM for CR1 patients grafted from identical siblings (n=94) is 13%.
Acute GVHD grade III-IV was seen in 6% of sibling HSCT and 12% of
alternative donor grafts. The CI of relapse related death (RRD) at 10 years
was 31% (22% vs 36% in CR1 or >CR1). There was no effect of patient
age, nor of stem cell source on survival. In multivariate analysis on sur-
vival, significant predictors were disease phase (RR 2.4 of death for
patients3 beyond CR1) and intensity of the conditioning (RR 1.66 for
intensified regimens). These two variables (disease phase and condition-
ing intensity) were also significant predictors of TRM. Only disease phase
predicted RRD. Conclusions. This 12 year study in a relatively large num-
ber of adults, shows that THIO based conditioning regimens produce
encouraging long term survival, with a low incidence of GVHD and low
toxicity, when used in combination with CY or FLU alone, especially in
patients with early disease. The addition of MEL or TBI reduces RRD, but
increases significantly TRM and does not improve survival . Disease
phase remains a major predictor of outcome.

haematologica | 2009; 94(s4) | 43



Oral Communications

Co8s

LEUKEMIA RELAPSE AFTER ALLOGENEIC TRANSPLANTS FOR AML: PREDICTIVE ROLE OF
WT1 EXPRESSION AND PROTECTIVE EFFECT OF WT1 DRIVEN DONOR LYMPHOCYTE
INFUSIONS

Bacigalupo A., Dominietto A., di Grazia, C. Pozzi S., Bertolotti E,
Podesta’ M., Lamparelli T., Gualandi E, Ibatici A., Bregante S.,
Van Lint M. T., Raiola A.M., Frassoni E

Divisione Ematologia e Trapianto di Midollo, Ospedale San Martino, Genova,
Taly

WTT1 expression was studied in marrow cells from 82 acute myeloid
leukaemia , before and after an allogeneic hemopoietic stem cell trans-
plant : 53 patients were in first remission (CR1) and the median age was
44 years. Pre-transplant, 51 patients were WT1- (copy numbers/ 10° ABL
transcripts <180), and 31 were WT1+: their relapse risk was 13% vs
62% (p<0.0001) and their actuarial 3 year survival , 72% vs 27%
(»<0.0001). Post-transplant, 6 patients were WT1+ at first assay , and all
relapsed. Of 76 WT1- patients on day+30, 56 remained negative, where-
as 20 became WT1+ with a marrow in CR: hematologic relapse occurred
respectively in 21% vs 50% (p=0.01. In multivariate analysis, WT1 lev-
el pre-transplant was the strongest predictor of relapse and survival. Of
the 20 WT1+ patients with marrow in CR, hematologic relapse occurred
in 3/10 given donor lymphocyte infusions (DLI), compared to 7/9 not
given DLI (p=0.03) : survival was respectively 67 % vs 14% (p=0.08). In
conclusion, WT1 expression is a strong predictor of relapse and survival
in patients with AML, and may be used to drive pre-emptive DLI
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KIR POLYMORPHISM IN REDUCED INTENSITY HLA-ID SIBLING STEM CELL
TRANSPLANTATION: IMPACT ON CLINICAL OUTCOME

Geromin A., Cerno M., Miotti V.,' Dreossi C.,' Cavallin M.,
Michelutti A., Toffoletti E., Fanin R., Damiani D.

Clinica Ematologica e Centro Trapianti e Terapie cellulari "Carlo Melzi", 'Cen-
tro di Tipizzazione Tissutale, Azienda ospedaliero-universitaria di Udine, Udine,
Italy

In the setting of unmanipulated non myeloablative (RIC) hematopoi-
etic stem cell transplantation (HSCT) the possbility of biologically sig-
nificant donor Killer cell immunoglobilin- like receptors (KIRs)/HLA-C
genomic (KIR-ligand) mismatched is potentially important. To define
the role of KIRs and KIR-ligands polymorphism we retrospectively ana-
lyzed 37 patients who underwent to HSCT from HLA identical siblings
for myeloid (n=16) or lymphoid (n=21) malignancy.
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Donor ikir+/rec HLA-C ligand +
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months
Figure 1.

Patients and donor KIR genes and ligands polymorphisms were deter-
mined by PCR-SSP (14 genes plus 2 pseudogenes) and analyzed with dif-
ferent transplantation endpoints. 15/37 (40%) pairs were heterozygote
for C1/C2 groups to confirm a polymorphisms in KIR genes also in a
HLA-identical sibling setting. 12/37 (32 %) and 9/37 (24%) were homoy-
gotes respectively for C1 and C2 groups therefore lacking the KIR-lig-
and Cl1 for donor inhibitory KIR2DL2/3 and 20 the KIR-ligand C2 for
donor inhibitory KIRZDL1. We cannot find any correlation with acute
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or chronic GVHD and OS. On the contrary the absence of patients’
HLA-C ligand for the corresponding donor inhibitory Kir genes was
associated to a better disease free survival (DFS) (9 months versus 3
months, chi square 3,9; p=0.04, logrank test). Moreover the absence in
the recipient of group C1 ligand was associated to a higher probability
of CMV reactivation ((chi square 4.14, p=0.038). Finally the presence in
the donor of at least one Kir inhibitory receptor significantly improved
DFS, (chi square 3.9, p=0.039), irrespective to the presence of its HLA
class I ligand in the recipient. Despite the small cohort of patients our
data suggest a significant impact of inhibitory Kir on disease progres-
sion/relapse. Further studies are ongoing to assess the role of activating
Kir genes and to evaluate the impact on survival of Kir haplotype. If
confirmed in larger series and in unrelated setting, the assessment of Kir
genoptype may be used in a more sophisticated donor selection.
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NON T-CELL DEPLETED BONE MARROW TRANSPLANT FROM HAPLOIDENTICAL RELATED
DONOR IN HAEMATOLOGICAL MALIGNANCIES

De Angelis G.,' Santarone S.,;* Di Bartolomeo E.,> Bavaro P.;
Montanari M.* Leoni P.” Cerretti R.,' Di Bartolomeo P.,*> Arcese W.!

'University Tor Vergata, Roma; *BMT Center, Pescara; *Ospedale Torrette,
Ancona, Ttaly

Haploidentical bone marrow transplantation (BMT) is an alternative
treatment to patients with high-risk hematologic malignancy lacking a
HLA-matched donor and those urgently need transplantation. We used
a haploidentical-BMT protocol without ex vivo T cell depleted based on
the knowledge that marrow grafts have 10 times fewer lymphocytes
compared to peripheral blood stem cell grafts and granulocyte colony-
stimulating factor (G-CSF) donor priming reduce the incidence of acute
GvHD. Materials and Methods. 40 patients (median age of 32, 12-63) with
advanced disease or leukemia with poor prognostic features underwent
unmanipulated haplo-BMT: 22 with AML, 9 with ALL, 3 with CML, 3
with Hodgkin lymphoma and 3 with plasmacell leukemia. Status at dis-
ease: 22 early (first or second complete remission), 18 advanced (progres-
sive or refractory disease). All pairs of donors and recipients were iden-
tical for one HLA haplotype and incompatible at 2 or 3 loci. The mye-
loablative conditioning regimens used were different; antithymocyte
globuline, cyclosporine, metotrexate, mycophenolate mofetil and basil-
iximab were used for GVHD prophylaxis. Donors were primed with fil-
grastim at 4 micrograms/Kg/d for 7 consecutive days. Bone marrow cells
were harvest on the 8 day and were infused unmanipulated. Results. the
median dose of total nucleated, CD34" and CD3"cells was 7x10°%/Kg
(1.01-28.7), 2.3x10°/Kg (1.17-6.0) and 23.3x10°/Kg (9.7-66.6) respective-
ly. 1 patients had a primary graft failure and 5 patients died early prior
to engraftment. In the remaining 34 patients, engraftment was seen with
median time to granulocyte and platelet recovery of 22 and 27 days
respectively; acute GVHD was grade 0 in 17 patients (50%), grade I in 9
(26%), grade 1l in 7 (20%) and grade IV in 1 (3%). In 29 evaluable
patients, chronic GVHD was limited in 3 (10%) and extensive in 1 (3%).
Transplant-related mortality at 6 months for early and advantage stage
was 22% and 35% respectively. After a median follow up of 18 (3-42)
months, 8 patients relapsed; 11 patients (50%) in the early stage and 4
(22%) in advanced phase are now living in haematological remission.
The 1-year Kaplan-Meyer probability of disease-free survival is 45% for
all patients. Conclusion. The high engraftment rate, low incidence of
grade II-IV acute GvHD and an acceptable TRM suggest that G-CSE-
primed marrow grafting along with sequential immunosuppression
could provide an excellent alternative for patients who lack matched
donors.
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FINAL ANALYSIS OF THE MULTICENTER PHASE 11 “BOLOGNA 2002” STUDY
INCORPORATING THALIDOMIDE-DEXAMETHASONE (THAL-DEX) INTO UP-FRONT DOUBLE
AUTOLOGOUS STEM-CELL TRANSPLANTATION (ASCT) FOR MULTIPLE MYELOMA

Zamagni E.,' Testoni N.,' Terragna C.,! Tacchetti P,,' Nicci C.,!

Renzulli M.,! Tosi P.,! Fiacchini M.,! Patriarca E,* Di Raimondo E?
Catalano L.;” Casulli A.E;* Volpe S.” Masini L.,” Ledda A.;” Brioli A.,'
Falcioni S.,” Gozzetti A.; Califano C.,? Pallotti M.C.,' Cellini C.,
Carubelli A.,? Petrucci A.,' Stefani PM.” Pantani L.,' Ceccolini M. Per-
rone G.,' Baccarani M.,! Cavo M.!

'Seragnoli” Institute of Hematology, Bologna University School of Medicine; *Ital-
ian Myeloma Network for “Bologna 2002” study

We report here on the final analysis of the multicenter phase II
“Bologna 2002” study which incorporated thal-dex into double ASCT
with melphalan (200 mg/m’) as front-line therapy for younger multiple
myeloma (MM) patients. By study design, thal (200 mg/d) and dex (160
mg/month) were administered from the outset until the second ASCT.
378 patients were enrolled in the study; of these, 357 who were fol-
lowed for a median of 43 months, were analyzed on an intention to
treat basis. The most frequent grade III-IV adverse events during induc-
tion phase were peripheral neuropathy (3 %), constipation (9%) and VTE
(13%). 18% of patients discontinued induction treatment, 8% of them
due to toxicity and 5% due to progression. TRM after the first and sec-
ond ASCT was 0.5% and 2%, respectively. The = VGPR rate increased
from 33% after induction therapy to 66% after the second ASCT. Medi-
an duration of VGPR was 59 months. Median TTP and PES were 68 and
47 months, respectively. The 6-year projected OS rate was 55%. 90%
to 80% of the patients were screened for the presence at diagnosis of
del(13q)(45%), t(4;14) (14%) and del(17p) (6%) on purified bone marrow
plasma cells. In a multivariate analysis, the absence of del(13q) was sig-
nificantly related to attainment of at least VGPR after the second ASCT
(»=0.003), as well as to extended TTP (p=0.007), PES (»=0.001) and OS
(»=0.007). Additional variables predicting for prolonged OS were attain-
ment of = VGPR after the second ASCT (p=0.01) and low p2-m
(p=0.001). PFS was favorably influenced by attainment of =VGPR
postASCT (p=0.025), low B2-m (p=0.01) and hemoglobin concentration
>10 g/dL (p=0.007). A case match comparison of “Bologna 2002” study
with the previous “Bologna 96” study of double ASCT confirmed the
benefits from the addition of thal-dex in terms of rate (»=0.001) and
duration (p<0.001) of at least VGPR, TTP (p<0.001) and PFS (»=0.001).
Attainment of =VGPR was a major determinant of favorable postASCT
outcomes. Poor prognosis conferred by del(13q) was not overcome by
thalidomide, consistently with previous results in refractory MM
patients and patients receiving maintenance therapy after double
ASCT.The limited number of patients carrying t(4;14) and del(17p) pre-
cluded a careful analysis of the independent prognostic relevance of
these high-risk cytogenetic abnormalities.
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SUPERIOR OUTCOME WITH VELCADE-THALIDOMIDE-DEXAMETHASONE (VTD) COMPARED
TO THALIDOMIDE-DEXAMETHASONE (TD) INCORPORATED INTO AUTOLOGOUS STEM-CELL
TRANSPLANTATION (ASCT) FOR MULTIPLE MYELOMA (MM) IS NOT AFFECTED BY POOR
PROGNOSTIC FACTORS, INCLUDING HIGH-RISK CYTOGENETIC ABNORMALITIES

Tacchetti P, Terragna C.,' Testoni N.,' Buttignol S.,* Levi A.,” Gorgone
A.}?Pantani L.,' Durante S.,' Marzocchi G.,' Palumbo A.,> Ciambelli E,
De Sabbata G.,” Elice E,* Lazzaro A., Pinotti G.,” Ruggieri M.,” Capaldi
A.” De Rosa L. Gozzetti A.” Liberati A.M.,” Rizzo M.,* Rossini E?
Pavone V.,> Volpe S.? Annibali O.,” Attolico I.,* Benevolo G.,> Capalbo
S.E,” Crugnola M.;” Fregoni V., Magni M., Mele G.;” Moscetti A.?
Podda L.;” Storti S.,” Vigna E.;” Visani G.,” Dominietto A.,” Granata A.;”
Prete M.,” Baccarani M.,! Cavo M.

Y"Seragnoli" Institute of Hematology, Bologna University School of Medicine, *
ITtalian Myeloma Network GIMEMA, Ttaly

Complete response (CR) is a major determinant of prognosis in MM,
particularly in the autotransplantation setting. In an attempt to increase
the rate of CR before ASCT as a way to improve postASCT outcomes,
the Italian Myeloma Network GIMEMA conducted a phase III study
comparing VID with TD administered before and after double ASCT

in newly diagnosed MM. In the present analysis we evaluated the out-
comes of 460 pts, of whom 226 randomly assigned to VID and 234 to
TD, in relationship to their characteristics at diagnosis. All analyses were
intent to treat. In comparison with TD, VID as induction therapy effect-
ed a threefold increase in CR+nCR rate (¢<0.001). Superiority of VID
to TD was maintained across all sub-group analyses according to low-
risk and high-risk prognostic factors, including high-risk cytogenetic
abnormalities such as del(13q) (39% vs 12%, p<0.001), t(4;14) (40% vs
8.5%, p<0.001) and del(17p) (27 % vs 0%, p=0.03). Variables associated
with achievement of CR+nCR in the two arms that retained statistical
significance when assessed by multivariate analysis included randomiza-
tion to VID (p<0.001), light chain only subtype (¢<0.001), IgA isotype
(»<0.001) and Hb>10 g/dL (p=0.01). Randomization to VID was close-
ly associated with increased CR+nCR rate also after ASCT(s) (»<0.001)
and remained statistically significant (»<0.001) in the multivariate analy-
sis, along with light chain only subtype (p<0.001) and IgA isotype
(»=0.005). After a median follow-up of 15 months, progression-free sur-
vival (PES) for the 226 pts randomized to VID was significantly superi-
or to that of patients assigned to TD (24-month projected rate: 90% vs
80%, p=0.009). Superior PFS with VID vs TD was maintained across all
sub-group analyses, including sub-groups with cytogenetic abnormali-
ties. In particular, the 24-month projected rate of PFS for pts carrying
del(13q) was 87 % with VID vs 68% with TD (p=0.03), while the cor-
responding values for t(4;14) positive pts were 85% vs 72%, respective-
ly (p=0.04). We conclude that randomization to VID up-front was the
strongest and independent factor associated with increased rates of
CR+nCR before and after ASCT. Superior CR rates with VID vs TD per-
tained in both low-risk and high-risk sub-groups, including high-risk
cytogenetic sub-groups. In comparison with TD, incorporation of VID
into ASCT resulted in significantly longer PES | a benefit which remained
statistically significant even in pts with high-risk cytogenetic abnormal-
ities.
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BORTEZOMIB-DOXORUBICIN-DEXAMETHASONE INDUCTION BEFORE AUTOLOGOUS
TRANSPLANTATION, FOLLOWED BY LENALIDOMIDE CONSOLIDATION-MAINTENANCE IN
UNTREATED MYELOMA PATIENTS

Gay E,' Bringhen S.,' Crippa C.,;* Montefusco V.,* Patriarca E,*
Liberati A.M.,” Larocca A.,' Oddolo D.,' Rossini E ¢ Petrucci M.T./
Rizzo M.,° Benevolo G.,” Cangialosi C.,"” De Rosa L.,"" Rossi G.,”
Corradini P, Boccadoro M.," Palumbo A.!

'Azienda Ospedaliero-Universitaria San Giovanni Battista di Torino, Totino;
*Sezione Ematologia, Universita di Brescia, Spedali Civili, Brescia; *Divisione di
Ematologia, Istituto Nazionale Tumori, Milano; *Clinica Ematologica, Univer-
sita di Udine, Udine; °Dipartimento di Medicina Clinica e Sperimentale, Uni-
versita degli Studi di Perugia, Azienda Ospedaliera S.Maria di Terni, Terni;
*Ematologia, Ospedale S.Gerardo, Monza; "Dipartimento di Biotecnologie Cel-
lulati ed Ematologia, Universita La Sapienza, Roma; *Divisione di Ematologia,
A.O.U. Policlinico Tor Vergata, Roma; °Unita di Ematologia, Azienda
Ospedaliero-Universitaria San Giovanni Battista di Torino; °Divisione di Ema-
tologia e Trapianto di midollo osseo, Azienda Ospedaliera Cervello, Palermo;
"Azienda Ospedaliera San Camillo-Forlanini, Roma, Italy

Background. New drugs have been introduced as induction prior to
autologous stem cell transplant (ASCT) and as consolidation/mainte-
nance thereafter to improve complete response (CR) rates in myeloma
patients. Objectives. This is a phase II study in which we evaluate a
sequential approach with bortezomib plus doxorubicin and dexametha-
sone as induction prior to reduced intensity autologous transplantation,
followed by lenalidomide as consolidation-maintenance. Primary end-
points were safety (incidence of grade 3-4 adverse events) and efficacy
(response rate). Materials and Methods. Newly diagnosed multiple myelo-
ma (MM) patients, aged 65-75 years, were eligible. The induction includ-
ed four 21-day cycles of bortezomib (1.3 mg/m’ days 1,4,8,11), pegylat-
ed-liposomal-doxorubicin (30 mg/m* day 4) and dexamethasone (40 mg:
days 1-4, 8-11, 15-18, cycle 1; days 1-4, cycles 2 to 4) (PAD). Autologous
transplantation was tandem Melphalan 100 mg/m’ (MEL100) followed
by stem-cell support. Consolidation included four 28-day cycles of
lenalidomide (25 mg/day days 1-21) plus prednisone (50 mg every oth-
er day) (LP), followed by maintenance with lenalidomide alone (10
mg/day days 1-21 every 28 days) (L) until relapse. Results. One-hundred
and two patients have been enrolled. In a per-protocol analysis, PAD
induced 58.5% at least very good partial response (VGPR), including
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12.8% CR. After MEL100 autologous transplantation 82.0% of patients
achieved at least VGPR and 38.6% CR; further improvement in response
rate was obtained after LP-L consolidation-maintenance: 86.0% at least
VGEPR and 66.0% CR. After a median follow-up of 20.3 months, the 3-
year progression-free survival (PES) was 68.8%, the 3-year time to pro-
gression (TTP) was 74.7% and the 3-year overall survival was 86.3%.
By exploratory subgroup analyses, patients with high risk cytogenetic
profile - including dell7 or t(4;14) or t(14;16) — and patients with stan-
dard cytogenetic profile had similar TTP (HR 0.49; 95% CI, 0.13-1.81;
p=0.28). During PAD, main grade 3-4 adverse events included thrombo-
cytopenia (16.7 %), neutropenia (9.8 %), peripheral neuropathy (15.7 %),
and pneumonia (9.8%). During LP-L grade 3-4 adverse events were neu-
tropenia (16.5%), thrombocytopenia (6.3 %) and cutaneous rash (3.8%).
Conclusion. Bortezomib as induction, followed by lenalidomide as con-
solidation-maintenance induced high response rate and prolonged 3-
year PES and TTP, overcoming the adverse prognostic impact of cyto-
genetic abnormalities.

C094

SHORT-TERM THALIDOMIDE INCORPORATED INTO DOUBLE AUTOLOGOUS STEM-CELL
TRANSPLANTATION IMPROVES OUTCOMES IN COMPARISON WITH DOUBLE
AUTOTRANSPLANTATION FOR MULTIPLE MYELOMA

Brioli A.,' Patriarca E,” Zamagni E.,' Di Raimondo E,* Catalano L.,
Tacchetti P, Mazza P.,* Cantore N.,> Galieni P.,> Leoni P.,> Gobbi M.,
Masini L.,> Narni E,* Lauria E,” Lazzaro A.,” Cangini D.," Fattori P.P.?
Gherlinzoni E;? Leopardi G.,” Guardigni L.* Vertone D.,” Dore E?
Michieli M.G.;” Maggi A.;” Battista R.,> Mamone D. Lalli G.,>
Molinari A.L.? Tosi P, Cavo M.!

""Seragnoli" Institute of Hematology, Bologna University School of Medicine;
*ltalian Myeloma Network GIMENA

Remarkable activity of thalidomide-dexamethasone in all phases of
MM, formed the basis for the design of phase II Bologna 2002 study
incorporating thalidomide-dexamethasone into melphalan-based dou-
ble ASCT for younger pts with newly diagnosed MM. By study design,
thalidomide 200 mg daily was administered from the outset until the
second course of melphalan 200 mg/m’. To assess potential benefits
from this trial design, 135 pts who were enrolled in the study were ret-
rospectively analyzed with an equal number of pair mates who were
randomly assigned to the double ASCT arm of the previous Bologna 96
study. Case-matching was performed with respect to the following pt
characteristics at baseline: age (+ 2 years), disease stage according to the
Durie-Salmon system and serum B2-microglobulin levels (+1 mg/dL).
Instead of thalidomide-dexamethasone, pts accrued into Bologna 96
study received VAD as induction therapy and melphalan 120 mg/m?
plus busulfan 12 mg/kg before the second ASCT. At the time of the
analysis, the median follow-up times for pts enrolled on Bologna 2002
and Bologna 96 studies are 45 and 62 months, respectively. On an inten-
tion-to-treat basis, the addition of thalidomide to double ASCT effect-
ed a significant improvement in the rate (68% vs 49%, p=0.001) and
duration (62% vs 33% at 4 years, p=0.0006) of at least very good par-
tial response (VGPR), time to progression (TTP) (61% vs 41% at 4 years,
p=0.0008) and progression-free survival (PFS) (51% vs 31% at 4 years,
p=0.001). A trend was also noted for extended overall survival (OS)
among thalidomide-treated patients (69 % at 5 years vs 53% for the con-
trol group), although the difference between the two groups was not sta-
tistically significant (#=0.07). Benefit with thalidomide in increasing the
rate of VGPR or better response, TTP and PFS was confirmed in a mul-
tivariate analysis. Attainment of at least VGPR was an additional good-
risk factor for PFS and OS. Median survival after relapse was 24 months
for patients on thalidomide added to double ASCT versus 25 months for
the control group. Overall, 17% of patients discontinued thalidomide,
including 8% due to drug-related adverse events. It is concluded that, in
comparison with double ASCT, the addition of thalidomide up-front to
double ASCT improved clinical outcomes. Short-term thalidomide was
generally well tolerated and had no adverse impact on postrelapse sur-
vival.
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POST-TRANSPLANT EVALUATION OF BONE MARROW HEMATOPOIETIC FUNCTION IN
PATIENTS RECEIVING HIGH-DOSE YTTRIUM-90-IBRITUMOMAB TIUXETAN (ZEVALIN)
WITH AUTOGRAFT

Guidetti A., Carlo-Stella C., Ruella M., Devizzi L., Sia D., Giacomini
A., Locatelli S.L., Testi A., Magni M., Di Nicola M., Matteucci P,
Buttiglieri S., Risso A., Tarella C., Gianni AM.

Fondazione IRCCS Istituto Nazionale Tumori, Milano; Universita di Milano,
Milano; Hematology and Molecular Biotechnology Center, Universita di Tori-
no, Totino, Italy

High-dose (hd) Zevalin® radioimmunotherapy (RIT) followed by tan-
dem peripheral blood stem cell (PBSC) reinfusion is a well tolerated
myeloablative regimen for the treatment of NHL. The risk of long-term
hematopoietic damage and therapy-related myelodysplasia and acute
myeloid leukemia (t-MDS/AML) is a matter of concern. The present
study aimed to investigate bone marrow (BM) hematopoietic abnor-
malities after hd-Zevalin. From July 2004 through December 2007, 54
consecutive NHL patients (M/F=33/21; median age 64 yrs, range 26-76
yrs) receiving hd-Zevalin (1.2 mCi/kg) with tandem stem-cell support as
myeloablative consolidation following sequential hd-chemotherapy
were enrolled in this study. Disease histology included diffuse large B
cell (n=20), follicular (n=20), mantle cell (n=8), marginal zone (n=3), small
lymphocytic (n=1) lymphomas and Richter Syndrome (n=2). At study
entry, 37 patients had relapsed or refractory disease, whereas 17 patients
were chemotherapy-naive. BM and peripheral blood (PB) mononuclear
cells (MNC) collected prior to Zevalin® and at 6-month intervals there-
after were analyzed for (i) frequency of BM erythroid BFU-E, myeloid
CFU-GM, and multilineage CFU-mix, (ii) telomere length (TL), (iii) cyto-
genetic abnormalities. With a median follow-up of 33 months (range, 9-
58) from autograft, a total of 215 samples have been analyzed. As com-
pared to pre-transplant values, a significant reduction in BM CFCs was
detected 6 months after Zevalin® (median incidence per 5 x 104 MNCs
were as follows, BFU-E: 45 vs 28, p<0.04; CFU-GM: 61 vs 34, p=<0.0005;
CFU-mix: 0.8 vs 0.5, p=<0.2). CFCs recovered to pre-transplant values 12
months after Zevalin®, and showed sustained growth values at subse-
quent time-points. Similar values (p=NS) of TL were obtained on pre-
transplant MNCs (median: 5.893 bp, range 4,107-8,353) and MNCs col-
lected at 6-12 months post-transplant (median: 5,829 bp, range 3,133-
8037). Three patients (5.5%) have developed t-MDS/AML associated
with chromosomal abnormalities including deletion and monosomy of
chromosome 7 and deletion of chromosome 5. In this cohort of elderly
and heavily pretreated patients, hematopoietic function seems compa-
rable to that of patients receiving conventional myeloablative
chemotherapy. No increase in cytogenetic abnormalities was detected
up to 36 months post-transplant. A careful monitoring is still ongoing in
order to verify at long-term whether hd-Zevalin® might increase the risk
of t-MDS/AML.
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A PHASE 1l RANDOMIZED STUDY COMPARING ONE FIXED-DOSE OF PEGFILGRASTIM
VERSUS FILGRASTIM AFTER HIGH-DOSE CHEMOTHERAPY AND AUTOLOGOUS
PERIPHERAL BLOOD STEM CELL SUPPORT

Castagna L.,' Bramanti S.,' Levis A.,” Michieli M.G.,* Anastasia A.,'

Sarina B.,! Todisco E.,' Nozza A.,' Giordano L.,* Santoro A.!

'Oncology and Hematology Department, Istituto Clinico Humanitas, Rozzano,
Milan; *Hematology Division, Ospedale SS Antonio e Biagio, Alessandria;
*Department of Medical Oncology, Centro di Riferimento Oncologico, Aviano;
*Statistic Unit, Istituto Clinico Humanitas, Rozzano, Milan, Italy

Purpose. The aim of this phase II randomized trial was to demon-
strate the non-inferiority of one fixed dose pegfilgrastim (PEG) com-
pared to daily filgrastim (FIL), in patients receiving high-dose chemother-
apy (HDC) and peripheral stem cell support (PBSC). Patients and methods.
80 patients were enrolled in a phase II open-label randomized study. In
experimental arm, PEG was administered at fixed dose (6 mg) at day +1
after autologous stem cell infusion. In the standard arm, FIL was admin-
istered at weight-based daily dose (5 mcg/kg/d) from day +1. The com-
posite primary end point was the duration of severe neutropenia
(absolute neutrophil count, ANC <0.5x10°/L) and the number of days to
achieve an ANC >0.5x10°/L. Results. PEG was non-inferior to FIL for
both variables included in the primary composite end point. The medi-
an days of ANC less than 0.5x10°/L and the median time to reach an
ANC more than 0.5x10%/L were days 6 vs 6, and 11.5 vs 10.7, respective-
ly in the FIL and PEG. No differences were observed in the median time
to reach an ANC more than 1.0x10°/L (mean days 12 vs 12), number of
patients with fever (61% vs 54%), patient with documented infections
(32% vs 26%), median duration of antibiotic therapy (median days 5.9
vs 4.5, range 0-13 and 0-30). Conclusions. This phase Il randomized study
shows that PEG was not inferior to FIL in terms of hematological recon-
stitution (primary end point). PEG could be safely used after PBSC infu-

sion.

Table 1. Not inferiority analysis. Mean value, upper delta limit and mean dif-
ferences with 95% confidence interval for the non inferiority evaluation.

FIL arm PEG arm Upper A limit Mean difference
Mean Mean (C195%)
(C195%) (C195%)
Days with ANC < 500x10°/L 597 6.2 1.66 0.22
(5.23,6.71) (5.51;6.89) (-0.77;1.22)
Time to reach ANC >500x10°/L 1153 10.75 3.65 -0.78
(9.80;13.26) (9.32;12.18) (-297,1.42)
Time to reach ANC >1000x10°/L 12.16 11.98 -0.18
(10.27;14.04) (8.98;14.97) 5.85 (-3.70;3.34)
Days with fever 1.63 0.95 1.45 -0.68
(0.87;2.38) (0.51;1.39) (-1.54;0.19)

HODGKIN’S LYMPHOMA

€097

COMBINATION OF THE HISTONE DEACETYLASE INHIBITOR GIVINOSTAT WITH THE
ALKYLATING AGENT MECLORETHAMINE DEMONSTRATES CLINICAL ACTIVITY AND
SAFETY IN HEAVILY PRETREATED PATIENTS WITH RELAPSED/REFRACTORY HODGKIN
LYMPHOMA (HL): PRELIMINARY RESULTS OF A PHASE Il TRIAL

Carlo-Stella C., Guidetti A., Viviani S., Bonfante V., Dodero A.,
Farina L., Valagussa P., Marchiano A., Crippa E, Zambelli S., Dalu D.,
Di Nicola M., Corradini P., Gianni A.M.

Fondazione IRCCS Istituto Nazionale Tumori e Universita di Milano, Milano,
Italy

HL patients with refractory disease or relapsing after autologous stem
cell transplant (SCT) have very poor prognosis. Givinostat ITF2357, Ital-
farmaco spa, Italy) is an orally bioavailable hydroxamate inhibitor of
histone deacetylases (HDACs). Preclinical data demonstrating a syner-
gistic activity of Givinostat with the alkylating agent Meclorethamine
established the rationale for this ongoing phase II study aimed to deter-
mine activity and safety of the sequential Givinostat and Meclore-
thamine therapy. Patients with HL who have failed second- or subse-
quent-line salvage chemo-radiotherapy were enrolled. Eligibility criteria
included prior treatment with autologous and/or allogeneic SCT, at least
one target lesion =2 cm, and platelet counts of at least 75,000/pL. Givi-
nostat (50 mg QID, per os, days 1-3) followed by Meclorethamine (6
mg/sqm, intravenously, day 4) was dosed in 3-week cycles until disease
progression or appearance of clinical significant toxicity, but for a max-
imum of 12 cycles. Tumor responses were determined by computed
tomography (CT) and positron emission tomography (PET) scan. To
date, 26 patients have been enrolled (22 males and 4 females; median age,
383 years; range, 21-61 years), including 8 patients enrolled in a prelimi-
nary compassionate use trial, and 18 patients of a planned 23 enrolled in
this ongoing phase II trial. Prior to study entry, patients received a medi-
an of 5 (range 2-7) lines of treatment with autologous SCT performed in
20 (77 %) and an additional allogeneic SCT in 7 (27 %) patients. At study
entry, 9 patients had relapsed and 17 refractory HL. To date, patients
received a median of 4 cycles (range, 1-11) of Givinostat/Meclorethamine
and are evaluable for response. Best response to therapy included 4
(15%) complete remissions (CR) and 6 (23 %) partial remissions (PR), for
an overall response rate (ORR) of 38%. In addition, 6 (23%) patients
achieved stable disease (SD) for =4 months, while 10 (39%) patients
progressed. Overall, therapy was well tolerated without significant
adverse events. No prolongation of QT/QTc interval has been detected
over 114 therapy cycles. Hematological toxicities included grade 1-2 ane-
mia (77 %), neutropenia (30%), and thrombocytopenia (46%). Prelimi-
nary results from this ongoing trial suggest that Givinostat in combina-
tion with Meclorethamine demonstrates significant anti-tumor activity
in heavily pretreated relapsed/refractory HL and is well tolerated.

€098
TANDEM AUTOLOGOUS/REDUCED-INTENSITY ALLOGRAFT FOR RELAPSED /REFRACTORY

HODGKIN’S LYMPHOMA: EARLY ALLOTRANSPLANT AFTER INTENSIVE CYTOREDUCTION
MAY MAXIMIZE GRAFT VS LYMPHOMA EFFECT?

Todisco E., Congiu A.G., Castagna L., Nati S., Santoro A., Carella A.M.

Istituto Clinico Humanitas, Rozzano (Milano); Ospedale San Martino Geno-
va, ltaly

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

€099

THE EARLY AND INTEREMEDIATE-TERM TOXICITY TO PRIMITIVE HEMATOPOIETIC
PROGENITOR CELLS OF THREE CHEMOTHERAPY REGIMENS FOR ADVANCED HODGIN’S
LYMPHOMA

Gobbi P.G., Rosti V., Valentino E, Bonetti E., Merli, E Stelitano C.,
Dondi A., Quarta G., Falorio S., Federico M.

Clinica Medica I, Universita di Pavia, Fondazione IRCCS Policlinico S. Mat-
teo, Pavia; Ematologia, Arcispedale S. Maria Nuova, Reggio E.; Ematologia,
Ospedali Riuniti, Reggio C.; Oncologia Medica, Universita e Policlinico, Mod-
ena; Ematologia, Ospedale Perrino, Brindisi; Ematologia, Ospedale S. Spirito,
Pescara, Italy

The early stem cell reservoir can be impaired by a few cycles of
chemotherapy and this impairment may persist after normalization of
peripheral cytopenias. We directly evaluated the damage caused to mar-
row progenitor cells by three currently used chemotherapy regimens
for advanced Hodgkin’s lymphoma. Bone marrow samples from 37
patients randomly treated according to either the ABVD, COPPEBV-
CAD or BEACOPP schedale (GISL HD-2000 trial) were taken a few days
before the start of chemotherapy and 30 days and 6 months after its
completion. Samples were cryopreserved, thawed in a single session
and cultured for five week to detect long-term culture-initiating cells
(LTC-IC). Statistical differences were evaluated by the Wilcoxon’s test.
On the basis of the numbers of LTC-IC detected and of their relative
variations with respect to the pre-treatment values, the ABVD regimen
was associated with least early reduction and the best late recovery of
LTC-IC (3.8+0.9; 2.4 £0.8; 3,4+0.5, respectively). COPPEBVCAD pro-
duced the greatest early damage but recovery was nearly complete by
6 months (3.2+0.9; 1.2 £ 0,8; 2.4+ 1,0). BEACOPP caused intermediate
early toxicity which persisted at 6 months, with significant difference
from pre-treatment values (3.2+1,3; 1.8+1.0; 1.9+1.0). Per cent varia-
tions with respect to the pre-treatment valus are illustrated in the Fig-
ure 1. The different late toxicity exerted on marrow progenitors by these
chemotherapy regimens should be carefully weighed in relation to both
the expected early response rate and subsequent possibility of rescue in
case of first treatment failure.
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Figure 1.
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PREGNANCY OUTCOMES IN WOMEN TREATED FOR HODGKIN'S LYMPHOMA

De Sanctis V., Cavalieri E.!, Muni R., Filippone E, Osti ME,
Pulsoni A.R.", Maurizi Enrici R.

Cattedra di Radioterapia Univ * La Sapienza” Roma; 'Cattedra di Ematologia
Univ “ La Sapienza” Roma, Italy

Purpose. The aim of this study was to evaluate the pregnancy out-
comes in women with Hodgkin’s Lymphoma (HL) diagnosis, treated
from 1972 to 1999 at Department of Radiotherapy and Hematology of
University of Rome “ La Sapienza”. Materials and Methods. We have ret-
rospectively studied 101 female patients that have conceived after treat-
ment for HL. Median age at diagnosis was 24 years old (range 9-34).
Stage at diagnosis was: stage I-IIA in 63 %, IIB in 21% and III-IV in 16%,
respectively. Eight (8%) patients were treated with chemotherapy alone
(ABVD, ABVD/MOPE, MOPP), 33 (32%) with radiotherapy alone as
supradiaphragmatic radiotherapy (SupRad: mantle irradiation) or as
infradiaphragmatic radiotherapy (InfRad:spleen and/or para-aortic field
and/or inverted Y field with or without SupRad) and sixty (60%) with
chemotherapy and radiotherapy (SupRad and/or InfRad).Ormonal ther-
apy was administrated to thirty-one patients (30.7%). Results. All
patients achieved a complete remission after first line therapy. The medi-
an follow-up was 127 months (range 25-282 months). One-hundred 1
patients reported 147 pregnancies. We observed 134 deliveries ( 2 of
them twin births) after a median time of 55 months (range 4-278
months) from the end of therapy. Twelve women (12 %) experienced 13
miscarriages after a median time of 50 months (range 12-108) from the
end of therapy. We recorded 10/134 (7.5%) premature births and 12/136
babies (8.8%) were underweighted at the time of birth. We recorded 2
cases of congenital malformations (gastroschisis, megaureter). No cases
of cancer in children were observed after a median follow-up of 164
months. No statistical correlations between pregnancy outcomes and
therapeutic approaches were found. In particular the InfRad radiother-
apy showed no statistical association with miscarriages, premature birth
and low birth weight at term. Conclusions. In our series, the incidence of
worse pregnancy outcome seems not correlated with previous

chemotherapy and/or radiotherapy approach.

c101

IN COMPARISON WITH ABVD, BEACOPP CAN CURE ADVANCED-STAGE HODGKIN
PATIENTS WITH A 50TH PERCENTILE HIGHER TUMOR BURDEN

Gobbi P.G., Valentino E, Bassi E., Coriani C., Merli E, Bonfanti V.,
Marchiano A., Gallamini A., Bolis S., Stelitano C., Levis A.,
Federico M., Angrilli E, Di Giulio G.

Clinica Medica l e Ist. di Radiologia, Pavia; Ematologia e Radiologia, Reggio E.;
Oncologia Medica e Radiologia, INT, Milano; Ematologia Cuneo; Ematologia,
Monza; Ematologia Reggio C.; Ematologia Alessandria; Oncologia II, Mode-
na; Ematologia, Pescara, Italy

In Hodgkin’s lymphoma (HL) the tumor burden at diagnosis has
proved to be the relatively best prognostic determinant before the start
of therapy. Here we studied its relationship with chemoresistance, as
clinically expressed by incomplete response to first-line therapy or by
early relapse (within 12 months). We evaluated 222 patients with
advanced-stage HL (IIB, III, IV) enrolled in two distinct and parallel clin-
ical trials, i.e. the FM-GITIL-ILL study — with two chemotherapy arms,
ABVD (A) 6-8 cycles vs. BEACOPP (B) 8 cycles — and the GISL HD-2000
trial — with three arms, two of which involving (A) 6 courses vs. (B)
courses). In both studies the first 4 cycles of (B) were administered
according to its escalated schedule and radiotherapy was delivered final-
ly on sites of initial bulky disease or on residual masses. Ninety-five
patients were treated in the FM-GITIL-ILL study, 44 with (A) and 51
with (B), 127 in the GISL study, 71 with (A) and 56 with (B). No differ-
ences were found in the clinical characteristics among trials and
chemotherapy regimens. Median follow-up was 36 months. The volume
of tumor burden was calculated from the slices of the total body stag-
ing TC and was normalized to body surface area (relative tumor burden,
rTB). Events of chemoresistence (E) were considered 25 responses less
than complete remission after chemotherapy (and radiotherapy, if
planned) and 20 early relapses. The measured rTB was 185.9+140.9
cem/sqm (range: 3,9-694.5) in the 115 (A) patients, 178.5+138.8 ccm/sqm
(2,5-619.2) in the 107 (B) ones. The rTB was confirmed to be the only
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statistically significant factor when matched against chemoresistance
events in logistic regressions including stage, constitutional symptoms,
histologic type, bulky mass, performance status, extranodal involve-
ment, hemoglobin, serum albumin, erythrocyte sedimentation rate, and
LDH. The probabilities of (E) in relation to the number of patients at risk
and the amount of rTB for (A) and (B) treatment, respectively, were as
follows: < 100 ccm/sqm, 0.08 vs. 0.00; 101-200 cemy/sqm, 0.17 vs. 0.09;
201-300 ccm/sqm, 0.35 vs. 0.30; 301-400 ccm/sqm, 0.50 vs. 0.33; 401-500
cem/sqm, 0.50 vs. 0.40; 501-600 ccm/sqm, 1.00 vs. 0.50; 601-700
cem/sqm, 1.00 vs. 1.00. The logistic regression of (E) related to rTB and
treatment estimates that the hazard of resistance increases by a factor 2
every 77 ccm/sqm of rTB for both treatments, but — risks being equal —
B can cure rTB of about 89 ccm/sqm higher than A (Figure 1). In other
words, the regimen (B) shows the same response rate at 12 months as
the regimen (A) while treating patients with a rTB about 50% higher
than the mean of rTB in advanced-stage patients (about 180 ccm/sqm).
However, the low values of R2, (0.548 for A and 0.515 for B, in spite of
the present new confirmation of rTB as the relatively best prognostica-
tor), and the clearer clinical advantage of B in patients with low rTB sug-
gest that a number of other unconsidered factors — besides rTB and the
currently known prognostic factors — are involved in the clinical mani-
festation of chemoresistance.
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Figure 1.
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PREDICTIVE ROLE OF EARLY INTERIM FDG-PET IN HODGKIN LYMPHOMA

Stefoni V., Broccoli A., Alinari L., Ambrosini V., Derenzini E., Fanti S.,
Fina M., Gandolfi L., Marchi E., Pellegrini C., Quirini E, Tani M.,
Venturini F, Zinzani P. L., Baccarani M.

Department of Haematology and Medical Oncology “L. e A. Seragnoli”,
Sant’Orsola-Malpighi University Hospital - University of Bologna, Italy

Background. Hodgkin lymphoma (HL) is a curable malignancy with a
long-term survival of around 80%. FDG-PET is a noninvasive imaging
modality widely used in lymphoma patients. Early PET assessment of
response to therapy is a routine part of management in HL patients, and
an independent, strong predictor of progression-free survival. Patients
and Methods. 178 patients, with a diagnosis of HL, underwent to an ear-
ly PET evaluation during their course of chemotherapy and were con-
sidered eligible for the study. 85 patients (48%) were male and 93 (52%)
female; the median age at diagnosis was 33 (13-78) years. 6 patients
(8%) had stage I disease; 106 patients (60%) stage II; 34 (19%) stage III
and 32 (18%) stage IV (bone marrow involvement in 5 cases). B-symp-
toms were detected in 81 patients (46 %). A mediastinal bulk was detect-
ed in 54 cases (30%). The majority of patients (173, 97 %) underwent to
ABVD as first line therapy; 5 received BEACOPP chemotherapy (3%).
Early PET evaluation was performed after the second course of therapy:.
Results were classified into complete response (CR), partial response
(PR), stable disease (SD) or progressive disease (PD) according to Inter-
national Workshop standardized response criteria. PET scan was per-
formed again at the end of the first-line treatment. 44 patients have been
addressed to a second-line therapy, in presence of PR, PD or relapsing dis-
ease; in particular, 39 patients received an autologous stem-cells trans-
plantation (ASCT), and 3 an allogeneic bone marrow transplantation
(ABMT). Results. At a median follow up of 41.85 (5.23-141.77) months,
152 patients are alive and in CR; 7 in PR; 3 alive with SD and 7 present
a PD. 9 patients have died. 150 patients presented with a negative PET
after 2 cycles, and 28 with a positive one (26 in PR, 1 with SD and 1 with
PD). More specifically, of the 178 initial patients, 150 (84%) had a neg-
ative early PET and 28 (16%) a positive early PET. Of those with a neg-
ative PET, 185 (90%) experienced a continuous CR, while among those
with a positive early PET, none obtained at least a stable CR. Of this
unfavourable group of patients, 9 (32 %) reached, and still maintain, a CR
after ASCT. These results are fully described in Table 1. Conclusions. Our
experience indeed confirms the highly predictive value of a negative ear-
ly PET during the therapy for HL. Moreover we may suggest the poten-
tial role of ASCT in inducing a CR in around one-third of those unfavor-
able patients with a positive early interim PET.

Table 1.
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IKZF1 (IKAROS) DELETIONS ARE INDEPENDENT ON THE PHILADELPHIA CHROMOSOME

AND ARE ASSOCIATED WITH AN IMPAIRED B-CELL DIFFERENTIATION AND POOR
OUTCOME IN ACUTE LYMPHOBLASTIC LEUKEMIA PATIENTS

lacobucci I.,' Lonetti A.,' Ferrari A., Storlazzi C.T.,? Chiaretti S.,
Messina M., Ottaviani E.,' Guadagnuolo V.,' Cilloni D.,? Baldazzi C.,'
Papayannidis C.,' Messa E,’ Vitale A.,” Arruga E° Pane E

Piccaluga PP.,' Soverini S.,! Vignetti M.,* Paolini S.,' Saglio G.,?
Baccarani M.,' Foa R.,° Martinelli G.!

'Department of Hematology/Oncology “L. and A. Seragnoli” S. Orsola Malpighi
Hospital, University of Bologna, Bologna; *Department of Genetics and Micro-
biology, University of Bari. ® Department of Clinical and Biological Science, Uni-
versity of Turin at Orbassano, Tutin; *Pediatric Oncology and Hematology “L.
Seragnoli”, Bologna; *“La Sapienza” University, Dept. of Cellular Biotechnolo-
gies and Hematology, Rome; 6 CEINGE Biotecnologie Avanzate and Depari-
ment of Biochemistry and Medical Biotechnology, University of Naples Federico
I, Naples, Italy

Recent genome-wide analyses in B-ALL have identified a high fre-
quency of DNA copy-number abnormalities, but the biological and
prognostic implications of these abnormalities have not been defined.
In order to address this issue, a cohort of 149 adult ALL patients (106
BCR-ABL1-postive, 3 ALL1/AF4, 1 EA/PBX, 39 negative for known
molecular rearrangements) were analyzed with the use of single-
nucleotide—polymorphism (SNP) microarrays (Affymetrix 250K Nspl
and SNP6.0), FISH, transcriptional profiling, and resequencing of sam-
ples obtained at diagnosis. Lesions varied from loss or gain of complete
chromosome arms (trisomy 4, monosomy 7, loss of 9p, gain of 1q) to
micro-alterations targeting genomic intervals in which the minimal com-
mon region of change involved one or few genes. Lesions in genes
involved in early B-cell differentiation (60%) and cell cycle regulation
(40%) were observed with relatively high frequency (60%). The most
frequent somatic copy number alteration was deletion on 7p12 of IKZF1
(75% in BCR-ABL1 positive and 58% in BCR-ABL1-negative ALL),
which encodes the transcription factor Ikaros required for the earliest
stages of lymphoid lineage commitment. FISH analysis using a pool of
fosmid probes for IKZF1 and genomic quantitative PCR confirmed SNP
results. Among the 149 patients, the entire IKZF1 locus was deleted in
19 (13%); in 84 (56%) additional patients, a subgroup of exons or the
genomic region immediately upstream of IKZF1 was deleted. In 48 of
them, there was a deletion of coding exons 4 through 7, which results
in expression of a dominant-negative isoform, Ik6, which cytoplasmat-
ic localization. Using gene-set enrichment analysis to compare the gene-
expression signatures of patients with IKZF1 deletion versus not-delet-
ed patients, we identified a unique signatures independent by BCR-
ABL1 and characterized by down-regulation of B-cell lineage genes (e.g.
VPREB1, VPREBS, IGLL3, BLK) and up-regulation of genes involved in
cell-cycle progression (STK17B, SERPINB9, CDKN1A). We next inves-
tigated whether the IKZF1 deletions associated with a poor outcome.
Univariate analysis showed that the IKZF1 deletion negatively influ-
enced the cumulative incidence of relapse (»=0.0103) and disease-free
survival (¢=0.0229). Conclusion. Deletion of IKZF1 is an important event
in the development of B-progenitor ALL which significantly influences
clinical outcome.

European LeukemiaNet, AIL, AIRC, FIRB 2006, Strategico di Ateneo,
GIMEMA Ounlys.
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COMBINED BCL-2 AND MTOR SIGNAL TRASDUCTION INHIBITION IN ACUTE LYM-
PHOBLASTIC LEUKEMIA

Decandia S.," Ricciardi MR, Santinelli S.,' Bergamo P.” De Cave E,'
De Benedictis C.,! Vitale A.,' Petrucci M.T.,' Milella M.? FoaR.,
Tafuri A

'Division of Hematology, Department of Cellular Biotechnologies and Hematol-
ogy, “Sapienza” University and *Medical Oncology A, Regina Elena National
Cancer Institute, Rome, Italy

Recent pre-clinical therapeutic approaches in acute lymphoblastic
leukemia (ALL) are currently investigating, among others, small mole-
cule inhibitors capable of targeting key regulators of survival and prolif-
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eration, such as Bcl-2 and PISK/AKT/mTOR. We have previously
demonstrated that ABT-737 (kindly provided by Abbott Laboratories),
a Bcl-2/Bcl-xL (BH3 mimetic) inhibitor, exerts a potent cell growth inhi-
bition and apoptosis induction on ALL cell lines and primary samples
(Blood, 2007; 110:53a). We have also identified on primary and second-
ary ALL cells a resistant phenotype mostly characterized by Mcl-1 over-
expression. Since it has been reported that Temsirolimus (CCI-779), an
mTOR inhibitor, induces growth arrest and apoptosis in preclinical mod-
els of primary ALL, we aimed in this study to investigate the effect of
the simultaneous exposure to ABT-737 and CCI-779 on ALL cells.
Exploring CCI-779 activity in ALL cells as a single agent, a biphasic dose
response was observed in the MOLT-4 cell line (IC50: 9865 nM), with
a flat curve at concentrations (35-55% of inhibition) ranging between 1
nM and 5000 nM, and a more pronounced growth inhibition at concen-
trations 210000 nM. The CEM cell line, as observed also with ABT-737,
proved resistant (IC50: 47780 nM) showing only inhibition of cell cycle
progression. We then evaluated the impact of the simultaneous inhibi-
tion of Bcl-2 and mTOR. Our results showed that in MOLT-4 cells CCI-
779 was able to potentiate the cytotoxic effects of ABT-737, as demon-
strated by the MTT-based assay. Striking apoptosis induction was
observed combining 50 nM of ABT-737 with 5000 nM of CCI-779. In
fact, annexin V-positive cells increased from 9.82% (vehicle) to 18.85%
with 50 nM ABT-737, to 16.65% with 5000 nM CCI-779 and to 63.95%
with both inhibitors. In the CEM cell line, resistant to ABT-737, the
simultaneous treatment with ABT-737 and CCI-779 reduced the S-phase
from 41.4+0.14% (vehicle) to 24+13.01% (10000 nM of CCI-779) and
to 18.9+5.02% (ABT-737/CCI-779 combination). Preliminary data
obtained on primary ALL cells showed that in a sample less sensitive to
ABT-737 the combination with CCI-779 induces apoptosis from 14.5%
(vehicle), to 28.6% (50 nM of ABT-737), to 33.3% (5000 nM of CCI-779),
and to 71.8% (ABT-737/CCI-779 combination). Our study shows that
CCI-779 can potentiate the effect of ABT-737 on ALL cells. The molec-
ular mechanism that regulates responsiveness to the inhibitor combina-
tion is under evaluation.
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THE THERAPEUTIC RESPONSE AND CLINICAL OUTCOME OF ADULT PATIENTS WITH

ALL1(MLL)/AF4 FUSION POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIA ACCORDING TO
THE GIMEMA EXPERIENCE

Rago A.,' Cimino G.,' Cenfra N.,' Elia L., Sica S.,” Luppi M., Meloni
G.,' Vignetti M., Paoloni E,* Foa R.,' Mandelli E*

! Dipartimento di Biotecnologie Cellulari ed Ematologia Universita “Sapienza”,
Roma; * Istituto di Ematologia, Universita Cattolica “Sacro Cuore”, Roma; *
Dipartimento di Oncologia ed Ematologia, Universita di Modena e Reggio Emil-
ia, Azienda Ospedaliera Policlinico, Modena; * GIMEMA Data Center, Fon-
dazione GIMENA

We report the results achieved in adult ALL1(MLL)/AF4 positive ALLs
treated according to the GIMEMA 0496 and LAL2000 trials, active from
October 1996 to December 1999, and from January 2000 to September
2004, respectively. These two protocols differed for post-induction treat-
ments that, in the 0496 trial, consisted of two courses with high dose
Ara-C (2 gr/m’ every 12 hours as 3-hour infusion on days 1 and 2) and
Etoposide, followed by 3 years of maintenance treatment, whereas in
the LAL 2000 protocol included a consolidation course with high dose
Ara-C (two daily doses at 3 gr/m’, days 1, 2, 3 and 4) and Mitoxantrone
(10 mg/m?, days 3, 4 and 5) followed by an allogeneic or autologous
HSCT, based to the availability of a HLA compatible donor. By con-
trast, both protocols included an identical 4 drugs induction (prednisone
[PDN], vincristine [VCR], daunorubicin [DNR], and asparaginase [ASP])
with high dose DNR (270 mg/m’). Twenty-five and 21 adults with
ALL1(MLL)/AF4 positive ALL were enrolled in the GIMEMA 0496 and
LAL 2000 trials, respectively. After induction, a CR was achieved in 22
(88%) and 18 (90%) patients (p= n.s.) entered into the two protocols.
Among these, relapses occurred in 16/22 (72%) and 10/18 (55%)
patients, respectively (p=n.s.). In particular, 4/10 relapses of the LAL
2000 group occurred before transplant (median time to relapse: 1.6
months; range: 1.2-5.8 months). At 36 months overall and disease free
survival rates were 31.8% (C.I. 95%: 25.4-39.6) and 32.9% (C.I. 95%:
26.6-40.7), 27.3% (C.I. 95%: 22.6-32.9) and 28% (C.I. 95%: 23.5-33.4)
in 0496 and LAL 2000 trials, respectively. Thirteen patients in the LAL
2000 protocol received a transplant (5=autologous and 8=allogeneic).
Analysis of the clinical outcome of patients showed that relapses
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remained the main failure raison that occurred in a total of 26/40 (65%)
responders. In addition, incidence of relapses were higher in patients
receiving chemotherapy than in those transplanted (78 % vs 46 %, respec-
tively; =0.07). This data achieved in a numerous group of patients with
arare ALL, suggest that this leukemic subtype remains a disease with an
adverse prognosis that should be treated very intensively. In addition, the
observed similar poor outcome of the two patient groups seems to be
due to a lower antitumoral activity of our induction-consolidation treat-
ments, not including either cyclophosphamide nor high dose MTX, more
than to a putative inefficacy of transplant procedures.
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EFFICACY AND CLINICAL OUTCOME OF PHILADELPHIA POSITIVE ACUTE
LYMPHOBLASTIC LEUKEMIA PATIENTS TREATED WITH SECOND GENERATION TYROSINE
KINASE INHIBITORS (TKIS): THE BOLOGNA EXPERIENCE

Papayannidis C., lacobucci I, Soverini S.,' Colarossi S., Gnani A.,
Lonetti A., Testoni N., Amabile M., Ottaviani E., Abbenante M.,
Curti A., Paolini S., Lama B., Castagnetti E, Poerio A., Clissa C.,
Parisi S., Guadagnuolo V., Piccaluga P.P., Rosti G., Baccarani M.,
Martinelli G.

Istituto di Ematologia e Oncologia Medica “L. e A. Seragnoli”, Policlinico S.Orso-
la-Malpighi, Universita di Bologna, Italy

Background. Approximately 30% of adult acute lymphoblastic
leukemia (ALL) patients are characterized by the presence of the Philadel-
phia (Ph) chromosome, which derives from a reciprocal translocation
t(9;22)(q34;q11) and results in a chimeric BCR-ABL oncogene. The prog-
nosis of this subset of patients treated with standard therapies, includ-
ing multi-agent chemotherapy, Imatinib, and allogeneic stem cell trans-
plantation, is still dismal, due to a high risk of relapse. Dasatinib and
Nilotinb are second generation TKIs developed to overcome the prob-
lem of resistance to Imatinib in relapsed Ph*leukemias. Design and Meth-
ods. We retrospectively evaluated the single center experience on thera-
py efficacy of Dasatinib, Nilotinib, and experimental third generation
TKIs, administered as second or subsequent line of therapy on 25
relapsed Ph* adult ALL patients. All patients were previously treated
with Imatinib. The median age at time of diagnosis was 50 years (range
18-74), 17 patients were male and 8 female. Ten patients presented a
BCR-ABL P190 fusion protein and corresponding fusion transcript, the
remaining a BCR-ABL P210. Nineteen patients received Dasatinib, 2
patients Nilotinib and the remaining 4 patients were treated with third
generation TKIs. Fourteen patients (56%) were in first relapse, and 7
(28%), 3 (12%) and 1 (4%) were in second, third and fourth relapse,
respectively. A mutational analysis was performed in all the patients
before TKIs (9 wild type, 16 mutated, including T315]) and at the time
of subsequent relapse; gene expression profiling, SNPArray (6.0
Affymetrix chip), and Ikaros deletions were also analyzed. Results. 13 out
of 25 patients (52%) obtained a haematological response (HR) (11
patients treated with Dasatinib, 1 patient with Nilotinib and 1 patient
with a third generation experimental TKI). 10 patients obtained also a
cytogenetic response (CyR) and 6 patients a molecular response (MolR).
With a median follow up of 10.8 months (range 2-29 months), median
duration of HR, CyR and MolR were 117 days (range 14-385 days); pro-
gression free survival were 162 days with Dasatinib and 91 days with
Nilotinib. Overall survival was 25.8 months. Interestingly, in 6 out of 9
wild-type patients, treated with Dasatinib, the mutational analysis
showed the emergence of T315] or F317] mutation at the time of relapse.
Conclusion. Second and third generation TKIs represent a valid approach
in relapsed Ph* adult ALL patients; the subsequent relapse is often asso-
ciated to the emergence of mutation, conferring resistance to TKIs.

Work supported by European LeukemiaNet, FIRB 2008, AIRC, AlL,
COFIN, University of Bologna and BolognAIL.
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5-AZACITIDINE FOR THE TREATMENT OF PATIENTS WITH ACUTE MYELOID LEUKEMIA:
RETROSPECTIVE ANALYSIS OF 63 PATIENTS ENROLLED IN AN ITALIAN PATIENT NAMED
PROGRAM

Maurillo L., Venditti A., Spagnoli A., Genuardi M., Lunghi M.,
DiRenzo N., Mele G., Levis A., D’Arco A.M., Gozzini A., Petrini M.,
Mianulli M., Sanpaolo G., Santagostino A., Pietrantuono G., D’Auria
E, Ferrero D., Gaidano G., Ferrara E, Santini V., Voso M.T, Musto P.

Ttalian Cooperative Study Group on Azacytidine in Myelodysplastic Syndromes
and Acute Myeloid Leukemias

Azacitidine (AZA) has shown effective in patients with high risk
myelodysplastic syndromes, including RAEB-T which now meet crite-
ria for AML, by WHO. These findings have prompted the question of a
possible efficacy of AZA in patients with AML. Among a total of 246
patients treated in 31 different Italian Institutions since 2005, 63 AML,
according to WHO criteria, were selected. Median age 74 years (range
29-87), 31 patients males, 32 females. Among 47 patients with evaluable
cytogenetics 12 (25%) had poor risk and 35 (75%) intermediate kary-
otype (including 29 normal). Secondary AML were 14 (25%). Median
time from diagnosis to AZA initiation was 5 months (range 0-72). Twen-
ty-four elderly patients (38%), not eligible for intensive chemotherapy,
received AZA as front-line treatment. Thirty-nine patients (62 %) were
pre-treated with one or more lines of chemotherapy (n=15 and 24,
respectively); most of the pre-treated patients (23 out of 39) received
high dose chemotherapy including autologous or allogeneic stem cell
transplantation, the remaining low dose chemotherapy (n=13) or growth
factors (n=3). The median number of monthly AZA cycles administered
was 4 (range 1-22); 41 patients (65%) received AZA 100 mg/d fixed-
dose subcutaneously, 22 (35%) 75 mg/sqm/d subcutaneously. A seven-
day per month schedule was delivered to 50 patients (79.4%), while 12
(19%) received AZA for more than 7 days. One patient received the
drug for 5 days (1.6%). The most relevant observed toxicities (grade 3-
4) were myelosuppression (21%) and infections (21%, 1 disseminated
fungal infection, 4 pneumonia and 3 septic shocks). The overall response
rate (ORR) was 35% (22/63): complete remission (n=8, 12.7 %), partial
response (n=5, 8%), bone marrow complete response (n=4, 6.3%) hema-
tologic improvement (HI, n=5; 8%). ORR was significantly higher in
untreated patients compared to pre-treated (=0.003) and in patients
with normal compared to abnormal cytogenetics (#=0.03). The median
time from diagnosis to treatment was significantly shorter in respon-
ders (RE) than in non-responders (NR) (1.5 vs 6.5 months, p=0.01). One-
year actuarial probability of overall survival (OS) was 49.1%, 24.2% and
6.5% for RE, patients with stable disease (SD) and NR, respectively
(»<0.001). In conclusion: 1) AZA is safe and effective, mostly in untreat-
ed patients and with normal karyotype; 2) AZA significantly prolongs
OS in RE compared to NR patients.
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METHYLATION PATTERN OF THERAPY-RELATED MDS/AML

Greco M., D’Alo’ E, Criscuolo M., Fabiani E., Scardocci A., Guidi E,
Ranalli L., Migliara G., Pagano L., Fianchi L., Chiusolo P, Hohaus S.,
Leone G., Voso MT.

Istituto di Ematologia, Universita’” Cattolica S. Cuore, Roma, Italy

DNA methylation is one of the major epigenetic changes in human
cancers, leading to silencing of tumor suppressor genes, with a patho-
genetic role in tumor development and progression in myelodysplastic
syndromes (MDS) and acute myeloid leukemia (AML). Methylation of
key promoter regions, induced by cytotoxic therapy together with com-
plex genetic changes, is important in the biology of therapy-related (t-)
MDS/AML. We were interested in the characterization of the methyla-
tion pattern of AML and MDS de novo and therapy-related. We studied
388 patients (179 females, 209 males), of a median age of 66 years (range
16-98 years). There were 106 MDS, 208 de novo AML and 74 t-
MDS/AML. Using a methylation-specific PCR, we studied the promot-
er methylation status of e-cadherin (CDH1), TBSP-1, COX-2, DAP-
Kinase 1 and GSTP1. These genes have been shown to be involved in
the malignant transformation, interfering with angiogenesis, interaction
with micro-environment, apoptosis and xenobiotic detoxification. We
found no associations between promoter hypermethylation and gender
or age at the time of initial diagnosis. In patients with MDS, there were
no associations between hypermethylation and clinical characteristics,
including IPSS score, WHO classification and cytogenetics. DAPK1 was
more frequently methylated in t-MDS/AML when compared to de novo
MDS and AML (40% vs 15.6% and 24.4%, p=0.004), while methylation
of CDH1 was similar in t-MDS/AML and AML (50.8% and 52.8%), but
less frequent in de novo MDS (29%) (¢=0.001). In the t-MDS/AML group,
we found that the methylation pattern appeared to be related to the pri-
mary tumor, with DAPK1 more frequently methylated in patients with
a previous lymphoproliferative disease (60% vs 31%, p=0.008). On the
other hand, methylation of CDH1 was associated to radiotherapy for the
primary malignancy (84.5% vs 43%, p=0.02). GSTP1, COX-2 and TBSP-
1 hypermethylation were rare and were not characteristic of t-
MDS/AML. In 356 patients studied for concurrent methylation of sev-
eral promoters, t-MDS/AML were significantly more frequently hyper-
methylated in 2 or more promoter regions than de novo MDS or AML
(17% vs 11.5% and 9.5%, p=0.035). Chemotherapy and individual
genetic predisposition have a clear role in t-MDS/AML development; the
identification of specific epigenetic modifications may explain complex-
ity and genomic instability of these diseases and give the basis for tar-

geted-therapy.
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THE JAK2V617 MUTATION INDUCES CONSTITUTIVE ACTIVATION AND AGONIST
HYPERSENSITIVITY IN BASOPHILS OF POLYCYTHAEMIA VERA

Pieri L., Bogani C., Guglielmelli P, Zingariello M., Bartalucci N,
Rana R.A., Bosi A., Vannucchi A.M.

U.E Ematologia Universita degli Studi di Firenze, Dipartimento di Biomorofolo-
gia Universita G. D'Annunzio Chieti-Pescara, Italy

JAK2V617F mutation has been shown to affect several aspects of gran-
ulocyte function in patients with PV, while there is no information con-
cerning basophils. We found that the V617F allele burden in immuno-
magnetically purified basophils was comparable to granulocytes, while
JAK2 mRNA content was significantly higher in PV basophils than in PV
granulocytes (<0.0001), normal basophils (»=0.02) and granulocytes
(p=0.01), that was not due to a preferential representation of mutated
RNA since the proportion of wild-type and V617F-mutated JAK2 mRNA
transcripts was consistent with quantitative genotyping. However, total
amount of JAK2 protein, measured by flow cytometry and western blot,
was comparable between PV and normal basophils and granulocytes.
This situation is reminescent of the increased levels of PRV-1 mRNA
without greater protein content typical of PV granulocytes. CD63 is
expressed on basophils outer membrane following their activation; we
found that both median frequency and absolute number of CD63*
basophils was greater in PV pts than in controls (#=0.01, p=0.003), as
well as the expression level of CD63 measured as MFI (p=0.04). We
found a greater percentage of activated basophils in PV pts suffering
from pruritus compared to those without (»=.009), and in pts with >50%
mutated allele compared to those with <50% (p=.02), with a linear cor-
relation with V617F burden (r=0.76, p<0.01). Transmission electron
microscope analysis showed that, compared to healthy counterpart, PV
basophils had increased number of granules (»=0.005) most of which
were empty (#<0.001). We analyzed basophil ex-vivo activation in
response to the IMLP peptide and IL-3. Using progressive dilutions of
fMLP in IL-3-primed cells, the increase of CD63* basophils was signifi-
cantly greater in PV pts than in controls, particularly in case of >50%
V617F allele (#<0.01); using sub-optimal amounts of IL3 and a fixed dose
of IMLP, the response of PV cells resulted significantly greater than in
control cells at all concentrations employed, overall pointing to an hyper-
sensitivity of mutated cells. Preincubation with the JAK2 inhibitor
AZD1480 (kindly provided by Astra Zeneca Ltd) prevented the ex-vivo
activation of PV basophils which proved to be even more sensitive than
normal cells. These data indicate that constitutively activated and hyper-
sensitive basophils circulate in PV, underscoring a role of JAK2V617F in
their abnormal function and, putatively, in pathogenesis of pruritus.
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LONG TERM PATIENT-ADJUSTED MAINTEINANCE SCHEDULE OF MEPOLIZUMAB IS SAFE
AND EFFECTIVE IN HYPEREOSINOPHILIC SYNDROME (HES)

Paolini S.,' Rondoni M.,” Ottaviani E.,' Parisi S.,' Papayannidis C.,'
Testoni N.,' Jacobucci I.,' Piccaluga P.P.*, Baccarani M.,' Martinelli G.!

'Department of Hematology and Oncology L. and A. Seragnoli, University of
Bologna, Bologna, *Section of Hematopathology; *Department of Hematology
and Transplants, University of Siena, Siena, Italy

Background. Steroids are currently the treatment of choice of
FIP1L1/PDGFRa negative HES. However, such approach has limited
efficacy and possible side effects if chronically used. Mepolizumab (M)
is an anti-IL-5 monoclonal antibody recently shown to be effective in
reducing eosinophils and controlling symptoms. However, long term
results have not been assessed yet. Aim. We aimed to assess the long
term effects of M in treatment-requiring HES patients. Methods. We
treated 7 patients with HES refractory or intolerant to steroid. M was
administered at the dose of 750 mg ev monthly until response. Mainte-
nance therapy was subsequently given according to clinical indications
at the same dose. Four patients had a prevalent respiratory involvement
while 3 patients had a prevalent peripheral hypereosinophilia. Two
patients had also cardiomyopathy and 1 had a eosinophilic gastritis; 6/7
patients had previously failed therapy with imatinib. Results. Five out
seven patients achieved a response: 4/4 with respiratory involvement
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obtained a remission of the symptoms. Notably, one patient with chron-
ic rhinitis also recovered from the associated anosmia after six infusions.
1/3 patients with peripheral hypereosinophilia showed a drastic
eosinophil reduction after the first M administration. The other two
patients were resistant. Duration of response was variable among
patients, ranging from 4 to 16 weeks (mean 10.2). Notably, all patients
re-achieved signs/symptoms remission when re-treated and, interest-
ingly, clinical remission duration after maintenance courses was compa-
rable, for each patients, to that recorded after induction. The mean num-
ber of maintenance cycles was 7.6 (range 3-17). With a median follow-
up of 26 months (range 7-52) no patient has lost response. Neither M-
related adverse events nor allergic reactions during infusion were report-
ed. Conclusions. Though in a limited series our study confirmed that M
is safe and effective in controlling symptoms in HES patients. Notably,
sensitivity to M was maintained after repeated cycles and no acquired
resistance as well as late toxicity were recorded. Finally, response dura-
tion was variable among patient but, being consistent in each case, a
patient-adjusted maintenance schedule might be used for symptoms
recurrence prevention.

BolognAlIL, AIRC, FIRB 2006, ELN, Strategico di Ateneo, PIO project 2007,
Fondazione del Monte di Bologna e Ravenna.
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CONTRIBUTION OF BONE MARROW DERIVED CELL ANGIOGENESIS IN BCR/ABL
NEGATIVE CHRONIC MYELOPROLIFERATIVE DISEASES

Gritti G.,',? Cortelezzi A.,',? Gianelli U.,'* Lonati S.,' Silvestris .,!
Vener C.,> Radaelli E,” Lambertenghi Deliliers G."”

"University of Milan, Milan; >IRCCS Fondazione Ospedale Maggiore Policlin-
ico, Mangiagalli e Regina Elena, Milan; *San Paolo Hospital, Milan, Italy

Background. Circulating cells derived from bone marrow (BM) have
been reported to induce and modulate angiogenesis in condition of
ischemia and/or cancer. Endothelial progenitor cells (EPCs) are BM-
derived stem cells that can home into the sites of active neo-vasculariza-
tion and are found increased in setting of enhanced angiogenesis. Oth-
er subsets of hematopoietic BM-derived cell expressing angiopoietin or
VEGEF receptors have been recently characterized in experimental mod-
els of angiogenesis. Increased angiogenesis is thought to have a central
role in ber/abl negative chronic myeloproliferative disorders (CMPDs).
To assess the role of BM-derived cells in this setting, we evaluated the
level of EPCs, Tie2 and VEGFR-1 expressing circulating cells in a cohort
of ber/abl negative CMPDs. We additionally evaluate microvessel den-
sity (MVD) on BM biopsies and a set of cytokines related to angiogen-
esis. Methods. We analyzed 88 patients classified as follows: ET (25), PV
(18), CIMF (45) and 25 controls. EPCs (CD34'/CD133'/CD45Y),
VEGR17/CD45* and TIE2/CD45" cells were evaluated by flow cytom-
etry. Serum concentration of VEGF, Ang-1, Ang-2 and bFGF were
assessed by ELISA kits. Forty-one BM biopsies were available; MVD
was evaluated using the "hot spots" method. Results. Ber/abl negative
CMPDs were characterized by elevated EPCs (»=0.0005), bEGF (p=0.02)
and BM-MVD (p<0.0001). No difference was found regarding the other
cytokines evaluated. Absolute and percent number of VEGFR1/CD45*
were higher in CMPDs in respect to controls (p=.01) while TIE2/CD45*
cell number was not different. TIE2?/CD45" cells positively correlated
with serum VEGF (p=0.03), Ang-1 (y=0.04) and bFGF (p=.02). Most of
the TIE27/CD45" cells expressed CD14. TIE2/CD45/CD14" correlate
with VEGF (p=0.03), Ang-1 (»=0.0004) and they were negatively corre-
lated with BM-MVD (p=0.007), while the TIE2/CD457/CD14 cells do
not. Conclusion. CMPDs have an abnormally enhanced angiogenesis as
shown by high EPCs, VEGE bFGF and BM-MVD. In this group of
patients VEGFR1'/CD45* cells are found increased while the
TIE2'/CDA45" are correlated with serum markers of angiogenesis and
BM-MVD. These preliminary data put forward the concept that differ-
ent subset of cells can contribute to the pro-angiogenic phenotype of
ber/abl negative CMPDs. It may be therefore interesting to further
explore the role of these cells in this setting of pathological maturation
and proliferation of the hematopoietic BM compartment.
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JAK2 V617F MUTATION IN ACUTE MYELOID LEUKEMIA SECONDARY TO PH NEGATIVE
CHRONIC MYELOPROLIFERATIVE DISORDERS

Rinaldi C.R.,' Rinaldi P.,;' Martinelli V., Battipaglia G.,' Martino B.
Specchia G.;* Candoni A.,* Ciancia R.," Gugliotta L.,> Vannucchi A.M.,°
Barbui T.; Rotoli B.,! Pane E!

'AF Ematologia, Universita Federico II - DBBM e CEINGE Centro di Biotec-
nologie Avanzate - Napoli, > A.O. Bianchi-Melacrino-Morelli - Reggio Cal-
abria, *Universita Degli Studi di Bari - Ematologia, *Universita di Udine - Ema-
tologia, *Arcispedale S. Matia Nuova AO di Reggio Emilia, ‘AUO Firenze -
Ematologia, "Ospedali Riuniti-Bergamo

Transformation to acute myeloid leukemia (AML) is a known compli-
cation of myeloproliferative disorders (MPDs). Recently, Theocharides
et al. have published an interesting report about the high incidence
(around 70%) of JAK2 negative blasts from patients affected by second-
ary AML derived from JAK2 mutated MPDs. We collected, by cell sort-
ing, blast cells and mature cells from total bone marrow of 25 patients
newly diagnosed of secondary AML [14 derived from primary myelofi-
brosis (PME); 5 from polycythemia vera (PV) and 6 from essential throm-
bocythemia (ET)], and 3 patients affected by MPDs with excess of blast
(>5%) (2 from PV and 1 from ET). All the samples were genotyped for
JAK2-V617F mutation by ASO PCR and the measurement of the allele
burden was performed in Real Time PCR. At MPD diagnosis, JAK2-
V617F was detectable in 17 of 28 patients (8 of 15 PMF; 7 of 7 PV and 2
of 6 ET). All patients had received cytoreductive treatment with HuOH.
In our cohort of patients we found that JAK2-V617F mutation was still
present at the blast transformation in both compartments (blasts and
mature cells) in 13 of 17 JAK2 mutated MPDs. Four of 17 patients devel-
oped JAK2-V617F negative AML starting from a mutated MPD. Interest-
ingly, the negativity for the mutation was confirmed in blast cells but also
in the rest of mature-myeloproliferative bone marrow tissue. Surprising-
ly we also described a case of JAK2-V617F mutated AML from a wild
type MPD but even in this case the positivity occurred in mature and
blast compartments. The remaining 10 wild type JAK2 MPDs main-
tained the same JAK2 status during blast crisis. No differences in the
allele burden were found before and after leukemic transformations in
both cell compartments comparing the two groups of patients. Two
JAK2 positive AML from JAK2 positive MPD (1 ET and 1 PV) achieved
CR after induction treatment while the others did not respond to the
therapy. According to our preliminary results, in contrast to the previ-
ous study, we conclude that JAK2-V617F positive MPD yields rarely a
JAK2-V617F negative AML. Furthermore we wanted to underline how
any modifications in the JAK2 integrity or the persistence of the previ-
ous status involved the entire bone marrow during leukemic transforma-
tion suggesting that the leukemic hit could take place in a common
ancestor precursor able to modify entirely the genomic signature of the
disease.
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DYSREGULATED EXPRESSION OF MICRORNA-16 CONTRIBUTES T0 ABNORMAL
ERYTHROPOIESIS IN PATIENTS WITH POLYCYTHEMIA VERA

Guglielmelli P, Tozzi L., Bogani C., Zini R., Ponziani V.,
Manfredini R., Bosi A., Vannucchi AM.

Department of Hematology Azienda Ospedaliera-Universitaria Careggi Univer-
sity of Florence, Florence; Department of Biomedical Sciences Biological Chem-
istry Section University of Modena and Reggio Emilia, Modena, Italy

Dysregulation of miRNAs might contribute to the pathogenesis of
myeloproliferative neoplasms. In an analysis of miRNAs in CD34" cells
from PV pts we found abnormally increased levels of miR-16 (<0.0001).
There are two miR-16 genes, miR-16-1 (in a cluster with miR-15a on chr
13) and miR-16-2 (in a cluster with miR-15b on chr 3), which differ in
their pre-miR; increased expression was specific for miR-16 since levels
of miR-15a and miR-15b were unchanged. Expression of miR-16 were
independent of JAK2V671F burden. Sequencing the entire pre- and
mature miR-16-1/miR-15a and miR-16-2/miR15b regions disclosed no
abnormality. We also determined gene copy number by RT-PCR, but
found no evidence of miR-16-1/2 copy number changes. By performing
knock-down experiments using siRNAs specific for miR-16-1 or miR-16-
2 we determined that abnormally high mature miR-16 levels in PV
CD34" cells was due to miR-16-2 overexpression. We determined the
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kinetics of miR-16 during cultures of CD34" cells induced to differenti-
ate along erythroid lineage; miR-16 levels started to increase progressive-
ly from day 6 reaching a maximum on day 12-14; at any time point con-
sidered, the miR-16 levels measured in PV cells were significantly greater
than controls. To address the function of miR-16 in erythroid differen-
tiation, we over-expressed (Amaxa technology) mature miR16 in normal
CD34 cells both at the beginning of culture and at day 6, when progen-
itors were switched from a proliferative to a differentiative (plus Epo)
culture phase. In cells transfected at day 6 the percentage of CD36'/GPA"
cells in the presence of EPO at least doubled; notably, also in the absence
of EPO GPA" cells, virtually absence in mock-treated cultures, were gen-
erated. Normal cord-blood CD34" cells transfected with pre-miR-16 pro-
duced significantly increased number of CFU-e and BFU-E compared to
control transfected cells (#=<0.02) while myeloid colonies were unaffect-
ed. Also, significantly more erythroid colonies were produced in the
absence of Epo. Finally, knocking-down miR-16-2 in PV CD34" cells
resulted in significant reduction of Epo-independent erythroid colonies.
Overall, these data indicate dysregulated expression of miR-16 in CD34*
and in in-vitro generated erythroid cells from PV patients, and point to
miR-16-2 as being specifically involved; we also provided evidence for
a role of miR-16 in normal erythroid differentiation and for its involve-
ment in the abnormal erythropoiesis of PV.
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RESPONSE TO DASATINIB IN PATIENTS WITH SYSTEMIC MASTOCYTOSIS WITH D816V
KIT MUTATION: 9 ITALIAN CASES

Rondoni M.,! Paolini S.,> Colarossi S.,” Fabbri A.,' Pregno P.?
Piccaluga PP.* Galimberti S.,* Barate C.,* Papayannidis C.,’
De Fina M.,! Soverini S.,? Lauria E!, Baccarani M.2, Martinelli G.2

'Hematology and Transplant Section, University of Siena, S. Maria Le Scotte
Hospital, Siena; *Department of Hematology/Oncology “L. and A. Seragnoli”,
University of Bologna, S. Orsola-Malpighi Hospital; *Hematology Unit, Oncol-
ogy and Hematology Center, Molinette Hospital, Totino; *Hematology Section,
University of Pisa, S. Chiara Hospital, Pisa, Italy

Systemic mastocytosis (SM) is a rare disease in which the fundamen-
tal molecular alteration is the presence of a gain-of-function point muta-
tion (D816V) in the c-kit protooncogene, resulting in uncontrolled mast
cells (MCs) proliferation and presence of severe constitutional symp-
toms derived by organopathy produced by MCs infiltration (C-Find-
ings), or from the realise of mediators. No therapies exist to slacken the
progression. Aggressive systemic mastocytosis (ASM) and Indolent Sys-
temic mastocytosis (ISM) are characterized by different spectrum of
alterations, and necessity of therapy. For its pathogenesis, SM belongs
to the group of Ph negative chronic myeloproliferative disorders in
which the use of tyrosin kinase inhibitor (TKI) is suggested. Imatinib has
demonstrated substantial inactivity against this KIT mutant, so the new-
er molecules targeting mutant tyrosin kinase isoforms, as Dasatinib,
may have a role. In the current report we focused on nine patients affect-
ed by SM (7 ASM and 2 ISM) referred to several institutions with
advanced disease that received dasatinib therapy. The scheduled dose
of dasatinib was 70 mg BID, and the evaluation of response was made
according to Valent criteria. The median duration of treatment was 9
months (range 2-15). All but one patient reached the scheduled dose. We
can noticed 4 major response (MR) with prompt resolution of one of C-
findings (ascite, malabsorption, splenomegaly and limphnodes), 2 stable
disease, whereas in three patients no MR was evident, but with ame-
lioration of B-findings. We also attained a measurable decrease of the
burden of neoplastic MCs by means of tryptase level monitoring in all
but one patient. The most commonly toxicity involved gastroenteric
tract, with diarrohea and abdominal pain, hypotension and pleural effu-
sion and was recorded during the first three months of therapy. Symp-
toms resolved or return to mild grade with dose reduction. Two patients
are on treatment without any signs or symptoms of disease progression.
Five patients interrupted dasatinib for worsening clinical condition and
then rapidly progressed. Two patients stopped dasatinib after 5 and 15
months for progression to acute leukaemia, one of them when in MR.
In conclusion we think that dasatinib has a strong effect on mastocyto-
sis cells, with measurable reduction of tumor burden, but large studies
are needed to optimize the management of therapy and for better
results.
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LONG TERM RESULTS OF A COMPARISON OF NONMYELOABLATIVE ALLOGRAFTING WITH
AUTOGRAFTING FOR THE TREATMENT OF MYELOMA

Bruno B.,! Sorasio R.,' Patriarca E,* Mordini N. Allione B.,* Carnevale-
Schianca E,” Giaccone L.,! Festuccia M.," Aglietta M.;” Levis A.,* Gal-
lamini A.,* Fanin R.,? Palumbo A.,' Ciccone G.,* Boccadoro M.!

'University of Totino, Torino; *University of Udine, Udine; *S.C.C. Hospital,
Cuneo; *SS. A. B. Hospital, Alessandria; "IRCC, Candiolo; *'SGB Hospital and
CPO Piemonte, Totino, Italy

Background. We previously reported on a study where the treatment
assignment of 162 newly diagnosed myeloma patients younger than 65
years was based only on the presence/absence of a potential HLA-iden-
tical sibling donor (Bruno ez al., N Engl ] Med). Design and Methods. We
are now reporting results of an update with a median follow up 2 years
longer than that reported in the original study. Briefly, up-front treatment
plans consisted of a cytoreductive autograft followed by a nonmyeloab-
lative allograft (Auto-Allo) or a second melphalan-based autograft (Dou-
ble-Auto). Primary endpoints were overall (OS) and event-free (EFS) sur-
vivals by intention-to-treat analysis. The 80 patients with a sibling donor
were offered a Auto-Allo and the 82 without a Double-Auto after high
(140-200 mg/m’) or intermediate dose melphalan (100 mg/m’). No main-
tenance and/or consolidation therapy was allowed by protocol after
nonmyeloablative allografting. Results. After a median follow up of 6
years, OS and EFS were significantly longer in patients with donors: not
reached versus 52 months (p=0.003) and 35 versus 29 months (»=0.008).
Median OS was not reached in the 58 (out of 60 enrolled, 97 %) patients
who completed Tandem Auto-Allo and was 64 months in the 46 (out
of 59 enrolled, 78%) who completed high-dose Double-Auto (p=0.03).
Furthermore, an extended experience consisting of 100 newly diagnosed
myeloma patients treated with Auto-Allo in a prospective phase II clin-
ical trial by the Gruppo Italiano Trapianti di Midollo Osseo (GITMO)
confirmed these encouraging findings. After a median follow up of 5
years, OS was not reached and EFS was 37 months. Incidences of acute
and chronic GVHD were 38% and 50%, respectively. Complete remis-
sion (including molecular remission) was achieved in 53% of patients.
Profound cytoreduction (at least very good partial remission) prior to
allografting was associated with achievement of post-transplant remis-
sion (HR 2.20, p=0.03) and longer EFS (HR 0.33, p<0.01). Interestingly,
development of chronic GVHD was not correlated with response dura-
tion. Conclusions Overall, the Auto-Allo approach allows prolonged
disease free survival in patients with reduced tumor burden at the time
of allografting. We are currently investigating the role of “new drugs” and
in particular lenalidomide in intensifying pre-transplant cytoreduction
and post-transplant graft-vs.-myeloma effects to further improve clini-
cal outcomes especially in patients with poor prognosis.
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HYPOXIA AND HYPOXIA INDUCIBLE FACTOR (HIF)-1ct IN MULTIPLE MYELOMA
PATIENTS: ROLE IN THE ANGIOGENIC SWITCH

Storti P, Colla S., Donofrio G., Lazzaretti M., Bonomini S.,
Crugnola M., Bolzoni M., Sgobba V., Abeltino M., Lunghi P,
Ippolito L., Martella E., Sammarelli G., Craviotto L., Caramatti C.,
Mangoni M., Bonati A., Rizzoli V., Giuliani G.

Ematologia e CTMO, Azienda ospedaliero-universitatia di Parma, Italy

An increase of bone marrow (BM) angiogenesis occurs in multiple
myeloma (MM) patients due to the overexpression of several pro-angio-
genic factors by MM cells, however the molecular mechanisms involved
are not jet completely investigated. Hypoxia is a common feature of sol-
id tumors associated to angiogenesis. Tumor adaptation to hypoxia is
mainly due to the hypoxia-inducible factor (HIF)-1la. The effect of
hypoxia on MM cells and the role of HIF-1 in MM-induced angiogene-
sis actually are not known. In this study, first we checked the level of
BM oxygen tension in a cohort of MM patients (n°=25) at the diagnosis
as compared to healthy donors and MGUS subjects. The mean pO2 +
SD was 52.3+9 mmHg in MM patients similar to that observed in the
controls, confirming that MM cells are exposed in vivo to hypoxic
microenvironment. Thereafter HIF-1 protein expression by MM cells
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was checked by immunohistochemistry on bone biopsies of MM
patients showing the presence of HIF-1a stabilization at nuclear level in
malignant plasmacells into the BM. Interestingly, HIF-1a protein stabi-
lization and activity was observed at nuclear level in purified CD138"
MM cells in about of 28% of MM patients evaluated suggesting that a
hypoxia independent stabilization of HIF-1a may occur in MM cells.
Consequently the effect of hypoxia and HIF-1a in MM cells was checked
silencing HIF-1a by a pool of siRNA. A gene expression profiling evalu-
ation was performed by microarray analysis using Gene Chips U133plus
2.0 (Affymetrix). Data were then validated by real time PCR. We found
that hypoxia significantly upregulated the expression of the pro-angio-
genic molecules in MM and cells including VEGE OPN, IL-8 blunted by
HIF-1a know-out. Genes belonging to glycolysis and HIF-1a regulating
signal pathways were also regulated by HIF-1a in MM cells in hypoxic
condition. These observations were confirmed in purified CD138+ MM
cells exposed to hypoxia that induced a significant up-regulation of the
pro-angiogenic molecules and the modulation of glycolysis and ubiqui-
tin mediated proteolysis signal pathways. In normoxic condition, HIF-
la knock out significantly affected in MM cells either pro-angiogenic
molecules as VEGF or several genes belonging to cell cycle regulation. In
conclusion our data underline the role of hypoxia in the regulation of the
angiogenic signature of MM cells and suggest that HIF-1a could be a
potential target in MM.
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THALIDOMIDE-DEXAMETHASONE AS INDUCTION THERAPY PRIOR TO AUTOLOGOUS
STEM-CELL TRANSPLANTATION IN PATIENTS WITH NEWLY DIAGNOSED MULTIPLE
MYELOMA AND RENAL FAILURE

Tosi P, Pantani L., Pallotti M.C., Petrucci A., Tacchetti P, Brioli A.,
Ceccolini M., Perrone G., Zamagni E., Baccarani M., Cavo M.

Istituto di Ematologia Seragnoli, Universita di Bologna, Italy

Multiple myeloma (MM) patients presenting with renal failure at dis-
ease onset should not be excluded from high-dose therapy programs;
seeking novel effective and non-nephrotoxic induction regimens is thus
mandatory in order to maximize the reduction of tumor burden prior to
transplant. Primary objective of this phase II study was to prospective-
ly evaluate the efficacy and toxicity of thalidomide (Thal) —~dexametha-
sone (Dex) as induction therapy in preparation for autologous stem-cell
transplantation (ASCT) in previously untreated MM patients with renal
failure at diagnosis. Thirty-one patients with baseline creatinine clear-
ance values higher than 50 mlL/min, 7 of whom were in chronic
hemodyalisis, entered the study. As per protocol design, patients
received four months of oral Thal-Dex followed by peripheral blood
stem cell (PBSC) collection and subsequent ASCT. After thal-dex induc-
tion therapy, at least a partial response (PR) was obtained in 23 patients
(74%), including 8 (26%) who achieved a very good partial response
(VGPR) or better. An improvement in renal function was more frequent-
ly observed in patients achieving a PR or better (82 % vs. 37 % in patients
obtaining failing to achieve PR, p=0.04). Toxicity profile of Thal-Dex
was comparable to that observed in patients with a normal renal func-
tion. Twenty-six patients underwent PBSC mobilization; in 17 of them
(65%) more than 4x10° CD34" cells/kg were collected; a double or a sin-
gle ASCT were performed in 15 and 7 patients, respectively. Overall,
median event-free survival was 30 months, and median survival has not
been reached, upon 32 months median follow-up. According to our data
Thal-Dex is effective and safe in patients with newly diagnosed MM and
renal failure; given the relationship between recovery of renal function
and response to induction treatment, more intensive Thal + Bortezomib-
including regimens could be potentially useful in order to rescue a high-
er number of patients.
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VD (BORTEZOMIB AND DEXAMETHASONE) AS MAINTENANCE THERAPY IN ADVANCED
MULTIPLE MYELOMA PATIENTS RESPONDING TO SALVAGE BORTEZOMIB CONTAINIG
REGIMENS

Benevolo G.,' Larocca A.,* Pregno P! Gay E,” Botto B.," Frairia C.,!
Gentile M.* Evangelista A.," Morabito E,’ Palumbo A.,” Vitolo U.,!
Boccadoro M.?
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demiology, ASO S. Giovanni Battista, CPO Piemonte, Turin, Italy

Background. Several studies have demonstrated the efficacy of combi-
nation bortezomid/dexamethasone (VD) in patients with advanced MM
but no data are available regarding the maintenance therapy (MT) after
salvage treatment. Patients and methods. In this trial we tested safety and
efficacy of VD as MT (bortezomib: i.v. bolus on days 1 and 15 at 1.3
mg/mgq; dexamethasone: orally at 20 mg/d on days 1-2 and 15-16 every
28-day cycle for a total of 6-8 cycles) in patients with advanced MM who
responded to salvage therapy. We also assessed the impact of MT on pro-
gression-free survival (PFS) and overall survival (OS). Results. From Octo-
ber 2004 until April 2008, 49 MM patients have been enrolled. The char-
acteristics of the patients were as follows: 28 males and 21 females,
median age was 71 years (IQR:66-75). The median number of prior ther-
apies was 2 (2-3). All patients were in PR after salvage therapy that
included bortezomib as single agent or in combination with steroids
and/or thalidomide in 39 patients (79.6%). Median time from diagnosis
to the first dose of MT was 39 months (IQR:26-56). The median num-
ber of bortezomib infusion was 8 (7-12). After a median follow up of 19
months (IQR:13-22), 12 patients died for PD, 1 for IMA and 6 patients
for infections. The MT improved the quality of response after salvage
therapy as follows: 4 CR, 3 VGPR, 10 PR, 19 SD whereas 13 patients
experienced PD. The median time to progression was 17 months
(95%ClI: 7-38) with a PES at 1 year of 63% (95%CI: 48-75) (Figurel). The
OS at 1 years was 79% (95%]IC: 75-88) and the cumulative incidence of
death due to PD adjusted for competitive risk event was 12% (95%IC:2-
19). In a univariate analysis the response rate to MT was not significant-
ly affected by age, sex, number or type of previous therapy and haemo-
globin concentration. Non-dose-limiting toxicities included neuropathy
grade 1 (15 pts), HZV reactivation (2 pts), pulmonary infections (2 pts),
and gastrointestinal affections (3 pts). Three patients developed a neu-
ropathy grade 2 which required a dose reduction (1.0 mg/mq) of borte-
zomib. Conclusion. The combination bortezomib/dexamethasone as a
maintenance therapy in relapse/refractory MM is effective and well tol-
erated. These preliminary data suggest that bortezomib/dexametasone
MT can improve remission duration and also quality of response with
an acceptable toxicity.
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LENALIDOMIDE, MELPHALAN, PREDNISONE AND THALIDOMIDE (RMPT) AS SALVAGE
THERAPY IN PATIENTS WITH RELAPSED /REFRACTORY MULTIPLE MYELOMA

Larocca A.,' Magarotto V.,' Petrucci M.T.;” Federico V.,? Falcone A.P.°
Sanpaolo G.;> Canepa L.,' Crugnola M.,° Boccadoro M.,' Palumbo A

'Divisione di Ematologia dell'Universita di Totino, Azienda Ospedaliera San
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Background. Immunomodulating drugs represent a novel class of anti-
cancer agent, active in multiple myeloma (MM). Increased understand-
ing of myeloma biology has led to the development of new therapies,
with the aim of enhancing the anti-tumour activity whilst reducing the
toxic effects of thalidomide. In newly diagnosed MM the addition of
new drugs, lenalidomide, thalidomide or bortezomib, to the standard
oral melphalan and prednisone (IMP) combination significantly increas-
es response rate and event-free survival. In advanced setting, a 4 drug
association VMPT further improves response rate. MATERIALS AND
METHODS: This is a multicenter open label phase I/II trial, to evaluate
efficacy and safety of the association of lenalidomide, melphalan, pred-
nisone and thalidomide (RMPT) in relapsed/refractory MM. Patients
(pts) received 6-28 days courses with oral lenalidomide 10 mg/day on
days 1-21, melphalan 0.18 mg/kg on days 1-4 and prednisone 2 mg/kg
on days 1-4. Thalidomide was given at 50 mg/day (Arm A) or 100
mg/day (Arm B) on days 1-28. Maintenance therapy included Lenalido-
mide 10 mg/day on days 1-21. Aspirin 100 mg/day was given as a pro-
phylaxis for thrombosis. Results. Forthy-four pts with relapsed or refrac-
tory MM were enrolled. Median age was 69 years (range 47-80). All pts
had been already treated with a median of 2 previous lines of treatment
(including autologous and allogeneic transplant, conventional
chemotherapy, thalidomide and bortezomib): 26 pts received RMPT as
second line of therapy and 18 as third line. After a median of 5 courses,
75% of pts achieved at least a partial response (PR), including 20% very
good partial response (VGPR) and 14% near or complete response (CR
or nCR). Among 26 pts who received RMPT as second line therapy the
PR rate was 73%, including VGPR 23% and CR/nCR 19%. Among pts
who received thalidomide 100 mg, the PR rate was 82% (VGPR 23%
and CR/nCR 23 %) compared to 68% of thalidomide 50 mg. The 1-year-
progression-free survival was 51.5%, the 1-year survival from study
entry was 72%. Grade 3-4 hematologic adverse events included: neu-
tropenia 63 %, thrombocytopenia 33,8% and anemia 34,1%. Grade 3-
4 non hematologic adverse events included: infections 22 %, neurologi-
cal toxicity (7 %) and fatigue (7 %). No thromboembolic events grade 3-
4 were reported. Conclusions. RMPT is an effective salvage combination
therapy with a high proportion of responses and a manageable toxicity
profile. No thromboembolic adverse events were reported.
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THADD VS THADD PLUS HDT IN ELDERLY PATIENTS WITH DE NOVO MULTIPLE MYELOMA
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While the role of a sequential therapy including novel agents combi-
nation and high-dose therapy (HDT) has been recently explored in eld-
erly patients with MM (Palumbo ez al., ASH 2008) no authors have
focused on the utility of a consolidation with HDT after an induction
with new drugs combination in older patients eligible for transplanta-
tion. This remains a burning question considering that in newly diag-
nosed MM patients CR rates obtained with new drugs are close to those
of HDT. In this post-hoc analysis of a prospective trial we compared the
outcome of patients treated with ThaDD regimen only and patients
receiving ThaDD followed by HDT with the aim to try to address the
above issue. Sixty two patients not eligible for HDT received 6 courses
of ThaDD regimen only and 26 patients eligible for HDT were treated
with 4 courses of ThaDD followed by Mel-200 (16 patients) or Mel-100
(10 patients) and autologous stem cell transplantation. The two groups
of patients were matched for the main characteristics as performance
status, albumin, CRE, creatinine, ISS (p=0.208) and cytogenetics
(»=0.857) but age (median 74 vs 67 years; p=0.001) and beta-2 microglob-
ulin (median 4.2 vs 2.9 mg/L; p= 0.005) favouring the HDT group. After
induction at least PR was achieved by 96% and 92% (p=0.474), at least
VGPR by 73% and 61% (p=0.291) of ThaDD and ThaDD+HDT group,
respectively. After HDT response rate = VGPR raised to 81% and CR
rate increased from 26 % to 57 %. After a median follow-up of 32 months
(range 8-60), median PES and OS resulted 29 and 32 months (y=0.726),
58 and 45 months (p= 0.404) in the standard dose group and HDT group,
respectively. Moreover, patients achieving CR after induction had a
median PFS of 43 months compared to 22 months in patients that
obtained CR just after HDT (p=0.032). ThaDD was fairly well tolerat-
ed but either DVT/PE and severe infection occurred in 11 patients
(12.5%). Grade 3 peripheral neuropathy developed in 7 patients (8%).
Only 2 patients dropped out due to toxicity (1 EP, 1 severe infection). In
the HDT group all patients had a complete engraftment, toxicity was as
expected and no patients died from procedure. In conclusion, although
in elderly patients with newly diagnosed MM ThaDD plus HDT results
inincreased CR rate, it seems equivalent to ThaDD alone in terms of PES
and OS. Our results suggest that in the new drugs era the role of HDT
consolidation should have to be evaluated through wide randomized tri-
als.
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RITUXIMAB PLUS PEGYLATED LIPOSOMAL DOXORUBICIN IN COMBINATION WITH
CYCLOPHOSPHAMIDE: A FIRST LINE THERAPEUTIC OPTION FOR VERY ELDERLY OR
UNFIT PATIENTS WITH AGGRESSIVE NON HODGKIN LYMPHOMA

Capochiani E.,' Cupini S. Bursi S.,* Caponi S.,” Falcone A’?
'Haematology Section - Oncology Department, Spedali Riuniti Livorno; *Oncol-

ogy Department - Spedali Riuniti Livorno; *Oncology Department University of
Pisa / Spedali Riuniti Livorno, Ttaly

Purpose. The standard treatment for patients with aggressive B-cell
Lymphoma, in particular diffuse large-B-cell lymphoma [DLBCL), is
cyclophosphamide, doxorubicin, vincristine and prednisone [CHOP)
plus rituximab, a chimeric monoclonal antibody against the CD20 anti-
gen. However, some very elderly patients are not fit enough to tolerate
CHOP or they have a comorbidity that exclude antracyclin in the regi-
men. The overall survival in this subset of patients is very poor. Pegylat-
ed liposomal doxorubicin is associated with a lower risk of cardiotox-
ocity than conventional formulations of doxorubicin, allowing the use
of higher cumulative doses The aim of this single institution study was
to investigate the outcome of pegylated liposomial plus cyclophos-
phamide (Cae-CY) and rituximab (R) regimen in patients = 75 years old,
with diagnosis of DLBCL and cardiological comorbidity. Patients and
Methods. In this study, 22 patients aged over 75 years (median 79, range
75-91 years) with aggressive non-Hodgkin’s Iymphoma (NHL) (age
adjusted International Prognostic Index (IPI): IPI-2 (25%); IPI-3 (35 %); IPI-
4 (40%)) received pegylated liposomal doxorubicin (25 mg/m?*/day 1),
cyclophosphamide (300 mg/m’ day 1) and rituximab (375 mg/m’ day 2),
q28. Rusults. 20 patients completed 6 treatment cycles and were evalu-
able for efficacy and safety. A complete response was achieved in 14
(70%) patients and a partial response in 2 (10%) patients. 4 patients
showed stable disease or progressive disease (20%). With a median fol-
low-up of 18 months, the median time to progression was 12 months.
The major toxicity was haematologic: grade 2 leukocytopenia occurred
in 6 patients, grade 3 thrombocytopenia in 5 patients, but no grade IV
toxicity occurred. There were no episodes of clinically significant bleed-
ing. Three patients developed febrile neutropenia. No significant
decrease in LVEF or clinical evidence of congestive heart failure was
observed during the treatment or in follow-up. Pegylated liposomal dox-
orubicin plus cyclophosphamide is an effective and well tolerated regi-
men for the treatment of aggressive NHL in elderly or unfit patients.
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PHASE Il STUDY OF INTRATHECAL LONG ACTING LIPOSOMAL CYTARABINE (DEPOCYTE®)

IN THE PROPHYLAXIS OF LYMPHOMATOUS MENINGITIS IN HIV-RELATED NON-
HODGKIN'S LYMPHOMA

Spina M., Chimienti E., Martellotta E, Berretta M., Zanet E., Nigri PX,,
Canzonieri V., Bulian P, Tirelli U.
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Around 5% of patients with aggressive non-Hodgkin’s lymphoma
(NHL) develop central nervous system (CNS) progression or relapse dur-
ing the course of their disease. Patients with human immunodeficiency
(HIV)-related NHL often develop CNS progression despite the use of
adequate prophylaxis. Liposomal cytarabine has show a significant activ-
ity in lymphomatous meningitis but there are limited data in the prophy-
lactic setting. Between May 2006 and December 2008, we performed a
prospective phase II study of intrathecal liposomal cytarabine
(Depocyte®) at the dose of 50 mg in 28 patients with HIV-NHL with the
aim to evaluate the feasibility and activity of this drug in the prevention
of lymphomatous meningitis. Twenty-three patients were males and
the median age was 42 years (range 18-64 yrs). As far as the histological
subtype of NHL, 64% of patients had a diffuse large B-cell (DLBC) NHL
and 36 % Burkitt NHL. Stage III-IV was diagnosed in 75% of patients and
79% of DLBC were age-adjusted IPI 2 or more. An extranodal involve-
ment was diagnosed in 64% of patients (gastrointestinal 29 %, bone mar-

row 18%, spleen 18%, bone 14%). Liposomal cytarabine was well tol-
erated with headache grade I to III being the most frequent side effect
in 46% of patients. Less common toxicity (all grade I) included cortical
changes (7 %), fever (4%), vomiting (4 %), hypertension (4%), chills (4%).
With a median follow up of 10 months only one patient (4%) with
Burkitt lymphoma developed a combined systemic and meningeal
relapse. Moreover, in our experience previously the present study, we
used methotrexate as practical use in 267 HIV-NHL with a meningeal
progression or relapse of 10% (p=0.32). The use of a liposomal formu-
lation allowed to significantly reduce the number of lumbar injections
in comparison to the standard schedules (approximately of 50%) with
an improvement of quality of life of patients and with a reduction of pro-
fessional exposure risk for health care staff. In conclusion, in this first
prospective study on prophylaxis of lymphomatous meningitis in HIV-
NHL reported in the literature, liposomal cytarabine seems safe and
active and it reduces of approximately 50% the number of lumbar punc-
tures and exposure risk for health staff as well.
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FCR (FLUDARABINE,CYCLOPHOSPHAMIDE,RITUXIMAB) REGIMEN FOLLOWED BY
YTTRIUM-90 IBRITUMOMAB TIUXETAN CONSOLIDATION FOR THE TREATMENT OF
RELAPSED GRADES 1 AND 2 FOLLICULAR LYMPHOMA (FL)
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Background. FCR regimen has provided encouraging results in FL and
Yttrium-90 Ibritumomab Tiuxetan (90Y-RIT) has been reported to be
effective in patients with relapsed or refractory FL. Our study investi-
gates the efficacy and safety of 90Y-RIT consolidation in relapsed grades
1 and 2 FL patients, responding to FCR. Methods. We have recruited 9
patients median age 63 yrs (range 46-77). All enrolled patients were
relapsed patients with histologically confirmed CD20-positive (grade 1
or 2) FL. All patients at relapse received FCR every 28 days: F (25
mg/m’x3 days), C (1 gr/m’day1) and R (375 mg/m’day4) for 4 cycles.
Patients were restaged one month after the last course of FCR; who
achieved at least a partial remission, with<25% bone marrow involve-
ment, was eligible for Yttrium-90 Ibritumomab Tiuxetan 11.1 or 14.8
MBgq/Kg up to a maximum dose 1184 MBq, at 3 months after the com-
pletion of FCR. The patients underwent a further rastaging at 12 weeks
after 90Y-RIT with total body CT scan, FDG-PET/CT and bilateral bone
marrow biopsy. Results: Between August 2005 and April 2009 nine
patients have completed the treatment: FCR followed by 90Y-RIT (6
patients at 14.8 MBq/Kg, 3 patients at 11.1 MBq/Kg). All 9 patients were
relapsed patients: 1 patient received a prior therapy, 6 patients received
2 prior therapy regimens and 2 patients had received 3 to 5 regimens.
After FCR 7 patients obtained CR and 2 PR; after 90Y-RIT treatment the
ORR was 100% and CCR was 100% with median follow up of 16
months (range 4-34) and all patients are alive in CR. The most common
grade 3 or 4 adverse events were hematologic: grade 3 or 4 neutropenia
occurred in 8/9 patients treated with FCR and in 9/9 patients assessable
after 90Y-RIT. Grade 3 or 4 thrombocytopenia occurred only after 90Y-
RIT in 5/9 patients. Following treatment with 90Y-RIT the median neu-
trophils nadir was 0.8x10%/L (range 0.1-0.99x10°/L) at week 5 ; the medi-
an platelets nadir was 49x10°/L (range 17-81x10°/L ) at week 5. The medi-
an duration nadir for both neutrophils or platelets was 14 days. One
patient developed herpes zoster infection after 8 months following vala-
cyclovir discontinuation; another patient developed fungal infection.
Conclusions. Our experience indicate feasibility, tolerability and efficacy
of FCR regimen followed by Zevalin® in patients relapsed with grades 1
and 2 FL. Hematologic toxicity occurring with FCR or with radio-
immunotherapy are clinically controllable and acceptable in the popu-
lation composed mainly of patients with a history of prior treatment
using rituximab plus chemotherapy. A longer follow up and a larger
number of patients with relapsed grades 1 and 2 FL are required to deter-
mine the impact of this regimen on long-term duration of response and
EFS, but these preliminary results suggest that this regimen could be an
option to be used for the treatment in this setting of patients, specially
at age of 65-75 and earlier in first relapse.
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USE OF LIPOSOMAL DOXORUBICINE IN ELDERLY CARDIOPATHIC PATIENTS AFFECTED
BY NON HODGKIN LYMPHOMA

Lucania A., Della Cioppa P, Gagliardi A., Villa M.R., Esposito M.,
Improta S., Nitrato Izzo G., Mallardo M.," Mastrullo L.

U.O.C. Ematologia and 'U.O.C. Cardiologia, P.O. San Gennaro, ASL NA',
Naples, Italy

R-CHOP protocol is the gold standard treatment for Non Hodgkin’s
Lymphoma and doxorubicine is the drug with the higher antitumoural
activity. However, disease (cardiotoxicity, drug-resistence, etc.) and
patient characteristics (advanced age, comorbidity) limit the use of that
protocol. In frail patients the use of liposomal anthracycline instead of
classic one may reduce cardiotoxicity even though manteining the same
antitumoral efficacy (i.e. R-COMP regimen). We investigated the use of
liposomal doxorubicin in elderly patients affected by NHL with associ-
ated cardiopathy. From 2003 to 2008, in our Haematology Unit ASL
NA-1 we treated 24 elderly cardiopathic patients affected by NHL. All
the patients underwent echocardiographic evalutation of left ventricu-
lar ejection fraction (LVEF %) before starting treatment, during treatment
and 3, 6, 12, 18, 24 months after the end of therapy. Patients' character-
istics were: 16 male and 8 female; median age 69 years (range: 66-80);
istology: 14 Diffuse Large B Cell Lymphoma (DLBCL), 4 cutaneous NHL;
3 Mantle Cell Lymphoma (MCL) and 4 Follicular (G3) Lymphoma. At
diagnosis LVEF was less than 50% (35-45%) in all patients. One month
after the last cycle all patients were subjected to a disease re-staging:
85% of patients were in CR, 12% in PR, 3% in progression disease or
resistance. Nobody had a reduction of LVEF; interestingly, 2 out of 24
patients showed an improvement of LVEE Overall survival (+24 months)
was 85%. We confirm the efficacy of R-COMP regimen in the treatment
of NHL. Moreover, the use of liposomal anthracycline allows the treat-
ment of cardiopathic patients with aggressive lymphoma. Further stud-
ies are warranted to confirm the safety and effectiveness of
polichemotherapy with liposomal anthracycline in NHL frail patients.

P005

HEPATITIS C VIRUS POSITIVE PATIENTS WITH DIFFUSE LARGE B-CELL LYMPHOMA HAVE
EXCELLENT SURVIVAL AFTER STANDARD CHEMO-IMMUNOTHERAPY: RESULTS OF A
PROSPECTIVE UNICENTRIC OBSERVATIONAL TRIAL

Visco C.,! Bonoldi E.,? Fabris P.* Frezzato M., D’Amore E.,
Rodeghiero E'

Departments of 'Hematology, *Pathology, and *Infectious Diseases, San Bortolo
Hospital, Vicenza, Italy

Purpose.To define the tolerance to chemo-immunotherapy and the out-
come of patients with diffuse large B-cell lymphoma (DLBCL) and hep-
atitis C virus (HCV) infection. Patients and Methods. From February 2004
to June 2008, we performed a prospective observational study enrolling
168 incidental patients with newly diagnosed DLBCL. All patients were
tested for HCV antibodies and treated uniformly following internal stan-
dard criteria. Inclusion criteria were: no prior treatment for lymphoma,
hepatitis B surface antigen (HBsAg) and human immunodeficiency virus
(HIV) seronegativity, and no evidence of hepatocellular carcinoma.
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Figure 1. Overall survival of 143 patients treated with curative intent,
according to HCV status.
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No antiviral treatment was allowed for HCV-positive patients at any
time during the study. Eligible patients were stratified according to
administered treatment. Primary end-points were the safety assessment
and the survival of patients according to HCV status. The HCV infec-
tion prevalence among enrolled patients was 18% (31/168). Results.
HCV-positive patients were treated less intensively than HCV-negative
patients because of more frequent co-morbidities (y=0.05). However,
the hepatic toxicity of chemo-immunotherapy was low. Patients with
HCV infection had a slightly better overall survival (3-year OS 70% for
HCV-positive vs 53% for HCV-negative, p=0.18). When patients were
stratified according to the intention to cure, the HCV-positive patients
had a significantly superior OS than the HCV-negative patients (89 % vs
60%, p=0.02), and multivariate analysis revealed a favourable and inde-
pendent influence of HCV infection on OS. Conclusion. HCV-positive
patients with DLBCL have an unexpectedly good OS and should not be
deprived of standard curative chemo-immunotherapy. Our findings sug-
gest a role for the virus in maintaining lympho-proliferation.

P006

EFFICACY OF RITUXIMAB PLUS BENDAMUSTINE AS SALVAGE REGIMEN FOR ELDERLY
PATIENTS WITH INDOLENT LYMPHOPROLIFERATIVE DISORDERS

Freilone R., Falco P, Aitoro G., Ceretto C., Cuttica A., Delios G., Foli.
C., Pollio B., Tucciarone M., Girotto M.

SC Medicina Trasfusionale ed Ematologia, ASL TO4 Ivrea, Ttaly

Introduction. Bendamustine is a water-soluble, bifunctional chemother-
apeutic agent with characteristics of both an alkylator and a purine ana-
log. In vitro studies showed the synergistic effect of bendamustine and
rituximab against various leukemia and lymphoma cell lines. Clinical tri-
als supported these results by showing the high efficacy of bendamus-
tine plus rituximab combination in relapsed and refractory patients with
indolent lymphoma. These results have been found in rituximab-naive,
rituximab-pretreated, and rituximab-refractory patients with excellent
response rates and toxicity profiles. This study evaluated bendamustine
plus rituximab combination treatment in elderly patients with relapsed,
indolent B-cell or mantle cell lymphoma. Patients and Methods. All
patients received rituximab 375 mg/mq intravenously on day 1 and ben-
damustine 90 mg/mq or 120 mg/mq intravenously on days 2 and 3 of
each 28-day cycle for four to six cycles. An additional dose of rituximab
was administered 4 weeks after the last cycle. Results: Twelve elderly
patients (median age 76 years, range 68-81) has been enrolled in the
study; all patients were in advanced stage with symptomatic disease
and received median 3 prior line chemo-immunotherapy; 1 patient had
concomitant myelodisplastic syndrome; the histologic subtype was 6
follicular lymphoma, 4 lymphocytic lymphoma/chronic lymphocytic
leukemia, 1 mantle cell e 1 diffuse large B-cell lymphoma. After a medi-
an of 4 cycles, an overall response rate of 74% (16% complete response,
50% partial and 8% stabile disease) was observed. The median duration
of response was 9.0 months. One patients died for progressive disease
and concomitant fungal broncopneumonia. Most of the non hematolog-
ic adverse events were mild (WHO 1-2). Grade 3 or 4 reversible hema-
tologic toxicities included neutropenia (30%) and anemia (12%). Con-
clusion Bendamustine plus rituximab is an effective combination in very
elderly patients with refractory/relapsed indolent and mantle cell lym-
phoma with an acceptable toxicity profile. These findings are promis-
ing and will serve as a benchmark for future clinical trials in this patient
population.

P007

ROLE OF TOTAL BODY MAGNETIC RESONANCE IN DETECTING SKELETAL INVOLVEMENT
IN ADVANCED STAGE LYMPHOMAS: UN UPDATE FROM A SINGLE CENTER EXPERIENCE

Ravelli E.," Rusconi C.,' Zilioli V.,' Basilico C.,' Gargantini L.,!
Vanzulli A.;> Morra E.!

‘Division of Hematology, Niguarda Hospital, Milan; *Department of Radiolo-
gy, Niguarda Hospital, Milan, Italy

Introduction. Skeletal localizations are reported in approximately 10-
20% of advanced stage malignant lymphomas. Computed tomography
(CT) is considered the gold standard for lymphoma staging and evalua-
tion of treatment response; this technique, however, has a limited sen-
sitivity in identifying skeletal localizations. Positron emission tomogra-
phy (PET) has a higher sensitivity in recognizing bone involvement and
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represents a diagnostic tool, complementary to CT. Total body magnet-
ic resonance (MR) may represent an option for detection and better char-
acterization of tumoral bone lesions. We compared MR with conven-
tional imaging procedures in the evaluation of lymphoma patients (pts)
with suspected skeletal involvement. Patients and Methods. Seven pts
with diagnosis of Hodgkin lymphoma and 12 pts with diffuse large B cell
lymphoma with clinical signs or radiological findings suggesting skele-
tal involvement, underwent MR in addiction to standard staging tech-
niques (CT and PET). Total body MR was performed with a body coil (1.5
Tesla) and images were obtained by using fast spin-echo short time inver-
sion recovery and spin-echo single-shot sequences diffusion weighted. In
14 pts MR was performed at diagnosis, in 17 cases as evaluation after
treatment, for a total of 31 scans. MR images were compared with those
obtained from conventional imaging performed at the same time. Results.
At diagnosis MR detected skeletal involvement in all cases, while CT and
PET in 21% and 88% of cases respectively. Moreover, both CT and PET
even when positive, detected a lower number of osseous localizations
than MR. Seventeen MR were performed for evaluation after treatment,
documenting skeletal disease regression in 15/17 (88%) cases. In these 15
pts PET results were concordant. In the 2 pts with positive MR, PET
detected skeletal involvement only in 1 case. In the 3 CT positive pts at
diagnosis, CT alterations persisted in the evaluation after treatment, even
if MR and PET became negative. Considering CT and PET performed
both at diagnosis and after therapy, sensitivity was 26 % and 81% respec-
tively. Discussion. These data suggest that total body MR can be used in
the management of lymphoma pts with suspected skeletal involvement,
since in the described group of pts CT failed to evidence skeletal local-
izations in the majority of cases. PET is often concordant with total body
MR, but detects a lower number of bone lesions.

P008

FDG-PET IN THE EVALUATION OF LYMPHOMA IN PATIENTS WITH HIV-1 INFECTION:
A SINGLE CENTER EXPERIENCE

Cantoni S., Ravelli E., Moioli MC.,' Rusconi C., Zilioli V., Basilico C,,
Gargantini L., Nosari A., Volonterio A.,' Rossetti C.,” Morra E.

Hematology Dpt, Niguarda Ca’ Granda Hospital, Milan, Infectious Diseases
Dpt, Niguarda Ca’ Granda Hospital, Milan; *Nuclear Medicine Unit, Niguar-
da Ca’ Granda Hospital, Milan, Italy

Introduction. Systemic lymphoadenopathy is often seen in patients (pts)
with HIV-1 infection. An increased risk of developing non-Hodgkin lym-
phomas (NHL) is also associated with HIV and evaluation of nodal
involvement by lymphoma is not straightforward using conventional
imaging. The role of positron-emission tomography using 18F-fluo-
rodeoxyglucose (FDG-PET) in the staging and evaluation of response to
treatment of pts with NHL and Hodgkin lymphomas (HL) is well docu-
mented in immunocompetent pts, while only limited information is
available on lymphomas arising in the setting of HIV infection. We
undertook a retrospective analysis of results of PET in a group of HIV pts
with lymphoma, both NHL and HL. Patients and Methods. Twelve HIV-
positive male pts with a diagnosis of lymphoma (7 high grade and 1 fol-
licular NHL, 4 HL) underwent a total of 22 PET scans. PET results were
compared with those obtained by computed tomography (CT). Nine
PET were performed at staging, 7 at restaging following chemotherapy,
and 6 at follow-up. At diagnosis of lymphoma: median CD4 count was
200 cells/mcL (range 98-451); HIV genome was undetectable in 5/9 pts,
in the remaining 4 pts, for whom the data was available, viral loads
ranged from 103 to 1,452,720 copies/mL; 10/12 pts were already receiv-
ing HAART, while the remaining 2 pts started treatment upon diagno-
sis of lymphoma. Results. In the majority of cases (17/22, 77 %) results of
PET, CT scan and clinical status were concordant, being diagnostic of
either lymphoma presence (11/17) or absence (6/17). No false positive
results were recorded at follow-up. In 5/22 cases (23%) PET and CT
scan were discordant. In 4 cases PET yielded a false negative result; in 2
cases at diagnosis (2 pts with HL) and in 2 cases at follow-up (both in
the patient with follicular lymphoma). In the remaining case, a PET-neg-
ative CT-positive adenopathy was demonstrated, which proved to be
reactive in nature at biopsy. Discussion. Similarly to immunocompetent
pts, FDG-PET is useful in the evaluation of lymphoma in the setting of
HIV infection. In our experience, PET proved to be able to discriminate
between reactive and lymphomatous involvement of lymphoid tissue as
demonstrated by absence of false positive results in pts evaluated at fol-
low-up. These results need to be confirmed by larger clinical trials.

P009

SAFETY AND EFFICACY OF INTRATHECAL LIPOSOMAL CYTARABINE IN COMBINATION
WITH METHOTREXATE AND STEROIDS FOR THE TREATMENT AND PROPHYLAXIS OF
LEUKEMIC AND LYMPHOMATOUS MENINGITIS: A SINGLE INSTITUTION EXPERIENCE

Vigna E., Gentile M., Mazzone C., Lucia E., Morabito L.,' Morelli R.,
Bisconte M.G., Gentile C., Morabito E

U.O. di Ematologia Azienda Ospedaliera di Cosenza; Italy Hematology Depart-
ment, Hospital Universitario de Canarias, La Laguna, Tenetife, Spain

Background. Intrathecal (IT) chemotherapy is an important component
of the prophylaxis or treatment of hematologic malignancies in the cen-
tral nervous system (CNS), especially in patients with acute lymphoblas-
tic leukemia and aggressive lymphomas. The three commonest IT drugs
are methotrexate, cytosine arabinoside (Ara-C), and corticosteroids.
Liposomal cytarabine (Depocyte) is a sustained-release formulation of
cytarabine developed for intrathecal administration, ensuring prolonged
cytotoxic drug concentrations of cytarabine in cerebrospinal fluid. Lipo-
somal cytarabine permits to decrease frequency of lumbar punctures,
without loss of efficacy, because intrathecal levels of the drug remain
cytotoxic for up to 14 days. Aim. With the aim to evaluate the safety and
efficacy of treatment and prophylaxis schedule with methotrexate, lipo-
somal cytarabine and methyl-prednisolone. Methods. From October
2007, 6 patients affected by aggressive lymphomas (HG NHL) (5 cases)
and acute lymphoblastic leukemia (ALL) (1 case) underwent CNS pro-
phylaxis with methotrexate 12 mg, liposomal cytarabine 50 mg and
methyl-prednisolone 40 mg IT every 15 days in our Institution. More-
over 2 patients (HG NHL 1 pt and ALL 1 pt) have been treated with
same schedule for neoplastic meningitis. The clinical and hematological
features of the patients were: 6 males, 2 females; median age 60 yrs
(range: 82-73). Results. After a median follow-up of 10 months a total of
83 lumbar punctures have been administered. In any case a III-IV WHO
grade toxicity has been observed. All 6 patients undergone prophilaxis
did not show the occurrence of neoplastic meningitis. The remaining 2
patients treated for neoplastic meningitis showed a complete clearance
of blasts after a median of 3 lumbar punctures and are still in remission.
Conclusions. With the limitation of the relatively low number of cases, we
can conclude that the simultaneous IT administration of methotrexate,
Liposomal cytarabine and corticosteroids is well tolerated and appears
to be particularly effective in the prophylaxis for aggressive lymphomas
and acute lymphoblastic leukemia patients. Moreover, a long term remis-
sion status maybe mantained. Certainly, confirmation in a larger cohort
of patients is now warranted.

P010

CLINICAL CHARACTERISTICS AND OUTCOME OF HEPATITIS C VIRUS POSITIVE
WALDENSTROM’S MACROGLOBULINEMIA

Vismara E., Greco A., Ricci E, Nichelatti M., Morra E., Tedeschi A.
Department of Hematology, Niguarda Ca' Granda Hospital, Milano, Ttaly

Hepatitis C virus (HCV) infection has been associated with increased
risk of developing B-cell lymphoprolipherative disorders. The potential
link between HCV and Waldenstrom’s Macroglobulinemia (WM)
remains controversial and results of studies analyzing the prevalence of
HCV in WM are conflicting. The aim of the current study was to assess
the impact of the infection itself in the clinical and biological features and
outcomes among WM pts as compared with those with HCV negative
WM. We retrospectively analyzed 78 WM patients in which the anti
HCV antibody (HCV-Ab) had been determined. Ten of the 78 pts
(12.8%) were found to be positive for HCV-Ab. In all the 10 pts HCV-
RNA was found to be detectable. Clinical characteristic of pts at diag-
nosis of WM are reported in the table. When comparing the two groups
of patients according to the disease characteristics listed in the table a sta-
tistical significative difference was found for the presence of autoanti-
bodies and the PMN level. Furthermore we didn’t reveal a difference in
outcome defined as progression of disease needing treatment, time from
diagnosis to first therapy, overall survival (median OS is not reached in
both groups) between HCV- and HCV" pts. Overall 45 pts (57.7 %)
received treatment for disease progression with schedules including Rit-
uximab in 30 cases. Rituximab was administered even in HCV-RNA
positive patients associated to cyclophosphamide and Fludarabine and
this did not translate in hepatitis development. During immunotherapy
HCV-RNA was strictly monitored and we did not observe any signifi-
cant flair. In conclusion in our series of pts HCV infection does not seem

haematologica | 2009; 94(s4) | 59



Posters

to affect prognosis and does not impair the administration of intensive
chemotherapy even with monoclonal antibodies.

Table 1.
Characterstic Al pts HCV- HCv: P
Age y median 60 61 57 0.444
Sex M/F % 54/46 54/46 50/50 >0.999
Hb g/dl median 13 132 11.15 0.086
PLT x 10%/L median 252 2515 1765 0.065
PMN x 109/L median 36 38 265 0.044
1gM mg/dl median 1760 1690 3586 0.179
Bone marrow infiltration:

<30% 50.6 453 80 0.223

30-80% 26.6 3125 - >0.999

=80% 226 234 20 0.672
LDH U/L median 314 313 415 0523
B2 m. meg/mL median 23 23 355 0.265
Albumine g/dL median 46 4.6 443 0.492
Creatinine mg/dL median 09 113 093 0371
Splenomegaly % 218 19.11 40 0.242
Lymphadenopathy % 231 22 30 0.709
Neuropathy % 10.2 88 20 0.314
Presence of autoantibondies % 16.6 10.2 60 0.007
Cryoglobulins % 141 10.3 40 0.198
P011

ANGIOIMMUNOBLASTIC T-CELL LYMPHOMA (AITL) DEVELOPING AFTER AN EBV-
POSITIVE LARGE B-CELL LYMPHOMA. DESCRIPTION OF A CASE

Bottelli C., Tucci A., Borlenghi E., Ruggeri G., Vermi W., Ungari M.,
Facchetti E, Rossi G.

Unita Operativa di Ematologia, Spedali Civili di Brescia; 3°Laboratorio Anal-
isi chimico-cliniche, Spedali Civili di Brescia; 1°Servizio di Anatomia e Istologia
Patologica dell'Universita di Brescia, Italy

A rational model to explain the pathobiological features of AITL is
based on the neoplastic cell derivation from germinal center follicular
helper T-cells, wich promote follicular B-cell differentiation through acti-
vation-induced cytidine deaminase. Immune dysfunction and immun-
odeficiency, common in AITL, are critical to the expansion of large B-
cell blasts, often infected by Epstein Barr virus, wich may mimic Reed-
Sternberg cells. In patients with AITL an EBV* B cell lymphoid prolifer-
ation, mostly DLBCL, can develop subsequently to original diagnosis.
We report a 60-year-old male who developed an AITL after successful
treatment of an EBV-associated DLBCL. On december 2005 the patient
was evaluated because of cervical and axillary lymphadenopathy. The
lymph node biopsy showed atypical large B cells (CD20%, CD79a*, Oct1,
Bob1) on a background of small T lymphocytes and histiocytes. The
large cells variably expressed CD30 and were positive for EBV (LMP1
antigen). JH and TCR rearrangement analysis was negative. Bone mar-
row biopsy was negative. T- and histiocyte-rich DLBCL, EBV-associat-
ed, stage IIIA was diagnosed. The patient received four courses of R-
ACVBP followed by MTX-ifo consolidation and obtained a complete
remission. Two months later he was admitted because of increasing
lymphoadenopathy, hepatosplenomegaly, fever, weight loss and
immunological abnormalities including hypergammaglobulinemia and
Coombs-positive hemolytic anemia. A new lymph node biopsy showed
a diffuse proliferation of large atypical cells associated with numerous
blood vessels; they expressed CD2, CD3, CD4, CD5 and LAT; part of
them were CXCL13*. CD10 and CD30 were negative. No large B cells
nor EBV" cells were found. Numerous CD21°*CD23°CD35" follicular
dendritic cells were identified. TCR analysis showed clonal T-cell pop-
ulation, consistent with AITL. The patient's course was further compli-
cated by invasive pulmonary aspergillosis, CMV reactivation, subacute
demyelinating peripheral neuropathy, relapse of hemolytic anemia and
by severe thrombocytopenia (PLT<5x10°/L) refractory to steroids, ivlg,
danazol, mtx and rituximab. At last follow-up, after treatment with oral
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cyclophosphamide and prednisone, there is no evidence of lymphoma,
but severe thrombocytopenia persists. Molecular studies on peripheral
blood and nodal lymphoid cells are ongoing. The present case highlights
the complex relationship between AITL and DLBCL arising in a back-

ground of severe immune dysregulation.

P012

PROGNOSTIC VALUE OF RESIDUAL CT SCAN MASS IN AGGRESSIVE LYMPHOMAS
PATIENTS WITH PET NEGATIVE AFTER CHEMO+/-RADIOTERAPY

Magagnoli M.,' Marzo K.? Rodari M.;* Giordano L.;* Ardizzone E,!
Bramanti S.,' Romano Lutman E * Chiti A.;” Santoro A.,' Balzarotti M.!

'Department of Medical Oncology and Hematology, *Nuclear Medicine Depart-
ment, *Biostatistic Unit, *Department of Radiology. Istituto Clinico Humanitas,
Rozzano, Milano, Italy

Background. Positron emission tomography (PET) with 2-[18F]fluoro-
2-deoxy-D-glucose (18F-FDG) currently rapresents the most accurate
tool for the assessment of treatment response in some lymphoma sub-
sets. In fact, the revised response criteria (Cheson, 2007) for FDG avid
lymphoma , e.g. Hodgkin(HL) and diffuse large cell non Hodgkin lym-
phoma (DLCL) require Pet negativity to define complete remission(CR),
independently from the persistence of residual masses of computed
tomography (CT scan) . Nevertheless, some reports suggested a slight-
ly lower prognosis among PET patients (pts) with CT scan residual mass-
es. Aims. To evaluate the negative predictive value (NPV) of residual CT
scan masses in pts with DLCL and HL patients with PET negative at the
end of treatment. Methods. The analysis was retrospectively conducted
in DLCL and HL pts who underwent whole-body 18F-FDG-PET and CT
scan after the end of treatment program at least twice at our institution.
The NPV was defined as the proportion of patients without progression,
relapse, or need for irradiation within 12 months after PET. Results. From
February 2004 to February 2008, PET negative was observed in 219 pts
(128 with DLCL and 91 with HL, respectively). One hundred seventy-
seven pts were evaluated after first line treatment program, while 42 pts
after salvage therapy program. Residual CT scan disease (PET-/CT scan
+) of at least 2.0 cm in the largest diameter was assessed in 139 pts.
Ninety-six had only one side with residual mass, while 43 pts more than
one sides. As of March 2009, 44 pts relapsed, and 27 of these had pre-
vious CT scan positive. The disease-free survival (DSF) was 77.9% for
PET-/CT scan- pts and 79.4% for PET- /Ct scan + pts (P=0.722). Among
other prognostic factors analyzed, (histology, number or size of mass-
es, first vs salvage treatment program) no correlation with DSF or over-
all survival (OS) emerged. With a median follow-up of 3 years, the DSF
and OS were 79.2% and 89.1 %, respectively. Conclusions. In our study
we did not observe any significant difference in DFS among PET nega-
tive pts with or without CT scan residual masses after lymphoma ther-
apy. This suggest that residual disesase at CT scan is not a prognostic
factor for relapse/progression disease. Further analysis will be performed
in order to identify a possible dimensional cut-off at CT scan predictive
for disease progression. This could imply the submission to consolida-
tive radiotherapy on largest residual masses.
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BENDAMUSTIN (BE)+ RITUXIMAB(R) SCHEDULE IN THE TREATMENT OF RELAPSE IN
OLDER (>65Y) NON HODGKIN LYMPHOMA (NHL) PATIENTS: PRELIMINARY RESULTS OF
A SINGLE CENTER STUDY

Bongarzoni V., Anaclerico B., Anticoli Borza P., Cedrone M.,
Chierichini A., Fenu S., Tacovino P, Ronci B., Annino L.

Azienda Ospedaliera S. Giovanni Addolorata, Roma, Italy
In older low grade (Lg) and mantle cell (MCL) NHL patients, treatment

acquired resistance and non neoplastic comorbidities represent the main
issue to front up when disease progression/relapse occurs. Thus it is
mandatory that treatment overcomes resistance with minimal toxicity.
BE, a purine analogue related to alkylating agents, is shown to have a
greater activity/toxicity and no cross-resistance with respect to
cyclophosphamide. The synergistic association BE + R is coming out an
effective schedule in adult Lg NHL and MCL; in 2008 we activated this
single center study to test the feasibility, efficacy and safety of this sched-
ule in the treatment of relapse in older heavily pre-treated Lg NHL
patients. Treatment program consisted of R (375 mg/mq d.0) + BE (90
mg/mq, d1,2) + Steroids (40 mg t.d. day 1-5) given every 21 days for 6
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cycles. Response was evaluated, by CT scan, early (after the 3rd cycle),
then at the end of treatment. From February 2008 to February 2009, 11
- 5 males, 6 females, median age 76y (min.65-max.79)- patients entered
in the study. Of these, 9 were [gNHL (4 LL/CLL, 2 FL, 2LPL and 1 Malt
NHL) and 2 MCL; 4 cases had extranodal disease ( brain + liquor, gastric
mucosa, skin, retroperitoneum area, respectively), while in 8 comorbidi-
ties such as cardiopathy (4), hepatitis B (3), and severe diabetes(1 )were
present. All patients, on out-patients basis, received BE+R as >/=2 line
treatment. As of April 2009, 4 patients are off-therapy, of the remaining
7 still on treatment, 3 completed the 3rd cycle, and 4 the 2nd one, respec-
tively. Of 7 pts early (after 3rd cycle) evaluated, 2 achieved CR, 5
VGPR(>70%); while of the 4 who completed therapy, 2 maintained CR,
and 2 VGPR, median response duration was 6 months( min.3-max 8
mo). Among these last cases, the patient (CLL, 76 y old) with CNS lym-
phoma achieved CR which lasts for 7 months, another one (MCL 71 y-
old) underwent ASCT. As toxicity, only 1 pt had WHO >2 grade neu-
tropenia, no pt discontinued treatment. These preliminary results show
that BE+R is a feasible, active and safe approach in older heavily pretreat-
ed NHL with severe extranodal disease. If these data need to be con-
firmed in a larger series of patients with more prolonged follow-up, it
has to outline this schedule is able to induce an early ORR >70%, fur-
thermore it does not preclude patient from undergoing a successive
intensive response consolidation such as autologous stem cell transplant

P014

INTENSIFIED CHOP (ICHOP) +/- RITUXIMAB IN PRIMARY MEDIASTINAL DIFFUSE
LARGE B CELL LYMPHOMA (PMBCL): THE ROLE OF DOXORUBICIN/
CYCLOPHOSPHAMIDE DOSE-INTENSITY

Mazza R.,' Magagnoli M., Spina M., Demarco M.,! Siracusano L.’
Giordano L., Tirelli U.? Santoro A.,' Balzarotti M.!

'Oncolgy-Hematolgy, Istituto Clinico Humanitas IRCCS , Rozzano (Milano);
*Medical Oncology A, centro di Riferimento Oncologico, Istituto Nazionale Tumori
IRCCS, Aviano (Pordenone) Italy

Background. PMBCL is a clinical/biological distinct entity, sharing some
characteristics with both classical DLBCL and Hodgkin’s lymphoma.
MACOP B is considered the treatment of choice. Aims. To evaluate the
role of doxorubicin/cyclophosphamide dose intensity in this setting of
patients. Methods. Starting from 1997, we treated PMBCL with an
ICHOP regimen including cyclophosphamide 1750 mg/mq with MES-
NA uroprotection, doxorubicin 75 mg/mgq, vincristine 1.4 mg/mq with
2 mg cap, and prednisone 100 mg d 1-5 of each 14-day courses, GCSF
from day 7 to day 12. Rituximab (R) 375mg/mq/course was added to
ICHOP (R-ICHOP) from 2002. Treatment plan included five courses of
ICHOP=+R. Cases with unfavourable prognosis according to age-adjust-
ed International Prognostic Index (aalPI2-3) were submitted to high dose
chemotherapy (HDT) and peripheral stem cell rescue. Radiotherapy on
involved sites was then delivered to all patients if at least partial remis-
sion (PR) was reached. Clinical response was evaluated through CT +/-
Gallium scan (14 pts) up to 2002, and thorough CT + PET scan (16 pts)
thereafter, according to Cheson criteria. Results. up to 2006, 30 pts were
treated, with the following characteristics: M/F 10/20, median age 34
years (range 22-53), Ann Arbor stage I: 4, [ -1IE:19, III: 1, IV: 6; bulky dis-
ease: 29; B symptoms: 14; aa IPI 0-1: 24, 2-3: 6; RICHOP / ICHOP 21/9.
After ICHOP=+R 15 patients achieved complete (CR) or unconfirmed
complete remission (CR-U), 14 PR, 1 stable disease. At the end of the
whole program 29/30 pts reached CR and one progressed. Seven pts
received HDT, six following ICHOP+R and one after Il line chemother-
apy for refractory disease. After a median observation time of 60 months
1 patient progressed and 1 patient relapsed, respectively. Both died of
lymphoma. One patient with stage IIE IPI O relapsed 18 months after
completion of ICHOP and RT and died after further 5 treatment lines
including alloBMT. The other patient with stage II EB IPI 1, progressed
shortly after R-ICHOP and RT and died five months later. Five-yr fail-
ure free survival and overall survival are 93.2 and 92.8, respectively.
ICHOP+R was well tolerated, with neither toxic death or life-threaten-
ing toxicity. No patient interrupted the planned treatment because of tox-
icity. Hospitalization was required in seven cases due to febrile neu-
tropenia (6), hemorrhagic cystitis (3 cases), and pneumonia (1). Five
episodes of grade III-IV mucositis were observed in 4 patients. Of 147
delivered cycles, 25 were delayed (13 pts). Conclusion. In PMBCL, the
results obtained with the ICHOP protocol are better than standard
CHOP and comparable to MACOP-B, emphasizing the role of doxoru-

bicin and cyclophosphamide dose-intensity. In this limited series, the
impact of adding rituximab is not clear.

Table 1.
R-ICHOP ICHOP Total

Patients (N°) 21 9 30
IPI 0-1 16 8 24
IPI 2-3 5 1 6
Response to CT (N°)

Complete Remission 10 5 15

Partial Remission 11 3 14

Induction Failure 0 1* 1*
Response CT +RT+/- HDT (N°)

Complete Remission 20 9 29

Partial Remission 0 0 0

Induction Failure 1 0 1
Relapse (N°) 0 n n
5-yr FFP 95.2 889 932
54r 0S 95.2 889 928
Median follow up (range) 52 months 104 months 60 months
*IPLO; NPT
P015

CONTRIBUTION OF FLOW CYTOMETRY (FC) TO THE DIAGNOSIS OF MALIGNANT AND NON
MALIGNANT CONDITIONS IN LYMPH NODE BIOPSIES

Vigna E., Franzese S., Caruso N., Gigliotti V., Gentile M., Servillo P,
Morabito L.,! Recchia A., Mazzone C., Lucia E., Gentile C.,

Morelli R., Romeo E? De Stefano R.;? Cavalcanti S., Massucco C.;*
Megna M. Zupo S.,° Morabito E

Unita Operativa Complessa di Ematologia, Azienda Ospedaliera di Cosenza,
Cosenza Italy; "Hematology Department, Hospital Universitario de Canatrias,
La Laguna, Tenerife, Spain; *Unita Operativa Complessa di Anatomia Patolog-
ica, Azienda Ospedaliera di Cosenza, Cosenza Italy; *Divisione di Diagnosti-
ca delle Malattie Linfoproliferative, Istituto Nazionale per la Ricerca sul Cancro,
IST, Genova, Italy

Lymph nodes are typically evaluated by histologic and immunohisto-
chemical analysis. The use of FC has undoubtedly added an intriguing
dimension to the diagnosis of hematologic neoplasms, particularly when
applied for the diagnosis of haematological malignancies in peripheral
blood and bone marrow. In order to assess the contribution of FC to the
diagnosis of lymph node disorders we retrospectively compared the
pathological and the FC diagnosis made in 107 consecutive lymph node
biopsies. Pathological diagnosis included B-cell Non Hodgkin lymphoma
(NHL) (n=55, 51%), Hodgkin lymphoma (HL) (n=15, 14%) and non-
hematological disease (n=37, 35%). B-cell lineage was detected by deter-
mination of K e L light-chain, sIgG, sIgA, slgM, CD10, CD5, CD23,
FMC7, CD20, CD30, CD22 differently combined with CD19. Other
primary antibodies used were CD45, CD3, CD4, CD8, CD25. The FC
histograms were reviewed by investigators who were blinded to the
histological diagnosis. In 78 of 107 cases K/L ratio resulted evaluable and
monoclonal light chain restriction was defined by a K:L ratio included
in the range > 3:1 or < 0.3:1. Light-chain determination showed mono-
clonal restriction in 23/26 low-grade, 11/17 high-grade NHL, 0/7 LH and
5/28 non-neoplastic cases. The diagnostic potential of monoclonal light
chain restriction to predict the diagnosis of NHL (low grade NHL+high
grade NHL versus non-neoplastic+ HL) was as follows: sensitivity 79 %,
specificity 85%, positive predictive value 87 %, negative predictive val-
ue 77%, accuracy 82%. Kappa statistic revealed that the agreement
between diagnosis of NHL and monoclonal light chain restriction was
of moderate degree (K=0.64, p<0.001). A significantly higher number of
CD3-positive were accounted among HL cases (HL=60+23 SD versus
non-neoplastic=51+20 versus high-grade NHL=40+25 versus low-grade
NHL=36+24, p=0.006) associated with a significantly reduced number
of CD19-positive cells (HL=18+15 SD versus non-neoplastic=25+17 ver-
sus high-grade NHL=36+26 versus low-grade NHL=48+25, p=0.006)
cells were accounted among HL cases. In conclusion, this study con-
firms that FC performed on fresh lymph node samples is a useful diag-
nostic tool in patients with NHL considering that few cases left undiag-
nosed by monoclonal restriction of light chain. Although the potential
of FC to recognize HL is low, FC immunophenotype of T lymphocytes
seems to have a potential role as diagnostic tool in these patients.
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QUALITATIVE AND QUANTITATIVE ASSESSMENT OF BONE MARROW INVOLVEMENT IN
THE ENTIRE SPECTRUM OF NON-HODGKIN'S LYMPHOMAS: COMPARISON BETWEEN
HISTOLOGY AND FLOW CYTOMETRY IN 572 PATIENTS

Merli M.,! Arcaini L.,' Boveri E.” Rattotti S.,' Picone C.,'
Passamonti E' Vanelli L.,' Tenore A.,' Varettoni M.,' Rizzi S.}!
Brusamolino E.,' Rumi E.;' Burroni B.,? Pascutto C.,' Paulli M.
Lazzarino M.!

'Division of Hematology Fondazione IRCCS Policlinico San Matteo, Universi-
ty of Pavia; *Department of Pathology Fondazione IRCCS Policlinico San Mat-
teo, University of Pavia, Italy

Bone marrow (BM) examination is essential in the staging of non-
Hodgkin's lymphoma (NHL) pts. Few studies have compared BM his-
tologic findings with results of flow cytometric (FC) analysis and detailed
data about correlation of the results of these two methods in large series
comprising different NHLs are lacking. We analysed the incidence and
patterns of histologic BM involvement in a series of 822 pts with NHL
diagnosed at Division of Hematology of Pavia from 1998 to 2008. For
572 pts a concurrent FC analysis on BM was available and data were
compared. We studied BM biopsies of 253 pts with follicular lymphoma
(FL), 220 diffuse large B-cell lymphoma (DLBCL), 82 splenic MZL
(SMZL), 69 extranodal marginal zone lymphoma of MALT, 23 nodal
MZL, 30 lymphoplasmacytic lymphoma (LPL), 33 mantle cell lym-
phoma, 29 small lymphocytic lymphoma (SLL), 11 primary cutaneous
follicle center lymphoma, 11 peripheral T-cell lymphoma, 16 cutaneous
T-cell lymphoma and 72 B-cell chronic lymphoproliferative disorders
(B-CLPD). Overall, histologic BM involvement was detected at diagno-
sis in 373/822 (45%) pts. By FC analysis, BM involvement was detect-
ed in 207/572 (36 %) available samples. A concordance between 2 meth-
ods (Spearman's R=0,7, <0.001) was detected in 459 (85%) cases (33%
BM+/FC+; 52% BM-FC-) and a discordance was present in 82 (15%); 64
cases (12%) were BM+/FC- and 18 (3%) BM-/FC+ (with a small clonal
population at FC; median 9%). Discordance was more frequent in FL
(19% BM+/FC- and 3% BM-/FC+) and in LPL (18% BM+/FC- and 6%
BM-/FC+), as summarized in Table 1. The rate of false negative FC
exams resulted inversely related to the extent of histologic infiltrate for
the whole series (p<0.001) and, specifically, for FL (»=0.01), LPL (»=0.04)
and B-CLPD (p=0.03). Patterns were analyzed in 316 BM biopsies. Nodu-
lar paratrabecular pattern was associated with FL, sinusoidal with SMZL,
interstitial with SLL, diffuse with DLBCL (all p<0.001) and with LPL
(»=0.02). FC better overlapped with histology in case of interstitial
(¢<0.001), sinusoidal (p=0.03) and nodular centrolacunar pattern
(p=0.01). False negative FC results correlated inversely with percentage
of CD19" cells (»=0.04). The quantitative assessment of infiltrate detect-
ed by the 2 methods resulted significantly overlapping (#<0.001). Our
data demonstrate that FC is comparable with histology in qualitative and
quantitative assessment of BM involvement for the entire spectrum of
NHL, with the exception of FL and LPL

Table 1. Comparison between histological and flow citometry findings.
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DOSE-DENSE THERAPY WITH NON-PEGYLATED LIPOSOMAL DOXORUBICIN,
CYCLOPHOSPHAMIDE, VINCRISTINE, PREDNISONE AND RITUXIMAB (R-COMP) IS
FEASIBLE AND EFFECTIVE IN ELDERLY PATIENTS WITH NEWLY DIAGNOSED AGGRESSIVE
B-CELL NON-HODGKIN LYMPHOMA: R-COMP 14 VS R-COMP 21. INTERIM ANALYSIS
FROM AN ITALIAN PROSPECTIC MULTICENTER TRIAL

Visani G.,' Ferrara E,> Merli E *Angrilli E,* llariucci E,® Falorio S.,*
Fioritoni G.,* Alesiani E,” Marino Brunori M., Pollio E,* Celentano M.,
Cangini D.,° Ronconi S.,° Catarini M., Giglio G.,° Vallisa D.,’

Arcari A.,” Bernardi D.,"” Guiducci B.,' Sara Barulli S.,' D'Adamo E,'
Loscocco E,' Rocchi M. Isidori A.!

'Hematology, Pesaro; *Hematology, Napoli ; *Oncohematology,Reggio Emilia;
‘Hematology, Pescara; *Oncohematology, San Severino Marche; *Oncology, For-
li; "Internal Medicine, Macerata; *Hematology, Campobasso; *Hematology, Pia-
cenza; “Oncology, San Dona di Piave; "Insitute of Biomathematics, Urbino
University, Utbino, Italy

The toxicity and efficacy of nonpegylated liposomal doxorubicin
(MyocetTM) when substituted for conventional doxorubicin in the
CHOP 14 or 21 regimen (Doxorubicin, Cyclophosphamide, Vincristine,
Prednisone given every 2 or 3 weeks) were evaluated in the treatment of
elderly patients with newly diagnosed aggressive B-cell non-Hodgkin's
lymphoma. Forty-eight patients with aggressive B cell non-Hodgkin lym-
phoma at diagnosis were enrolled so far in the study. Patients were split
in 2 groups according to the Multidimensional Geriatric Assessment
(MDGA). Patients with an Activities of Daily Living (ADL) = 6 were
addressed to receive dose-dense R-COMP every 2 weeks (14), whereas
patients with an ADL >7 were addressed to receive R-COMP every 3
weeks (21). Starting from this background, 30 patients were enrolled in
the R-COMP 21 arm and 18 in the R-COMP 14 arm. The study was
planned as a double phase II according to a single-step Fleming design
using 3 years event-free survival as primary endpoint. The characteristics
of patients enrolled in the study were as follows: the median age was 72
years (range: 67-80) in the R-COMP 14 group and 75 years (range: 66-89)
in the R-COMP 21. At baseline 13/18 (72 %) patients had stage IV disease
in the R-COMP 14 group, whereas 13/30 (43 %)in the R-COMP 21. Medi-
an performance status and median number of comorbities were compa-
rable between the 2 groups. Thirteen out of 18 (72%) patients had an
intermediate or high risk International Prognostic Index score in the R-
COMP 14 group, compared to 12/30 (40%) in the R-COMP 21. The
median left ventricular ejection fraction (LVEF) before starting chemother-
apy was comparable between the two groups (59% vs 60%). A total of
261 cycles of chemotherapy were administered (96 R-COMP 14 and 165
R-COMP 21). Of the cycles administered, 9 (9%) were delayed by
haematological toxicity in the R-COMP 14 group and 11 (7%) in the R-
COMP 21 group, with a relative dose intensity for the regimens of 91%
and 93%, respectively. Toxicity was mainly haematological in both
groups. Grade 3/4 neutropenia occurred in 10% and 24% of cycles in the
R-COMP 14 and 21 groups respectively, with an incidence of febrile neu-
tropenia of 3% and 5% respectively. It is of note that patients addressed
to receive dose-dense chemotherapy were treated with pegfilgrastim on
day +2 during the entire study treatment, with a notable reduction in the
incidence of both severe and febrile neutropenia. Regarding cardiotoxi-
city, only 1/18 patients presented a grade II-IV WHO toxicity (atrial fib-
rillation) in the R-COMP 14 group, whereas 4/30 in the R-COMP 21
group (one congestive heart failure, two ischemic heart failure, one reduc-
tion of 20% in the LVEF). All patients were evaluable for response
between the two groups. In the R-COMP 14 group, 15/18 patients (83 %)
obtained a CR, 2/18 (11 %) achieved a PR, and 1/18 (6%) did not respond
to therapy and rapidly died due to progressive disease. In the R-COMP
21 group, 20/30 patients (67 %) obtained a CR, 7/30 (23%) achieved a PR,
and 3/30 (10%) did not respond to therapy and rapidly died due to pro-
gressive disease. With a median follow-up of 7 months (range 2-12) and
10 (range 4-24) as of January 2009, 15/18 patients (83 %) and 20/30 (67 %)
are alive and disease free in the R-COMP 14 and in the R-COMP 21
group, respectively. In conclusion, the stratification of patients according
to the MDGA allows elderly and fit patients with aggressive B-cell NHL
with poor prognosis (high IPI score) to receive dose dense chemothera-
py which might favorably impact on response rate and survival. The
increased response rate obtained with dose-dense R-COMP 14 might
impact on long-term event-free survival. A longer follow-up is warrant-
ed to better define the impact of dose-dense R-COMP regimen on over-
all survival of patients with high-intermediate or high IPI score.
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TREATMENT, PROGNOSTIC FACTORS AND BIOLOGICAL CHARACTERISTICS OF PRIMARY
THYROID B-CELL LYMPHOMAS (PTL): AN IELSG AND IIL STUDY

Mian M., Cortelazzo S.,' Gaidano G.,> Conconi A.;” Tsang R.,* Gospo-
darowicz M.K.; Rambaldi A.,* Rossi A.,* Oldani E. *

Federico M., Luminari S.,° Bellei M., Pogliani E.,° Rossini E,°

Cabrera M.E.] Garcia H.;” Pena K., Martelli M.,* Lopez-Guillermo A.,’
Busetto M.,* Cavalli E," Zucca E."

'‘Division of Hematology, Bolzano, Italy; *Chair of Hematology, University of
Piemonte Orientale, Amedeo Avogadro, Novara, Italy; *Princess Margaret Hos-
pital, Toronto, Canada; ‘Division of Hematology, Bergamo, Italy; *Chair of
Hematology & Oncology University of Modena and Reggio, ltaly (GISL); *Chair
of Hematology, University of Milan-Bicocca, Italy; "Hospital del Salvador, San-
tiago, Chile; *Chair of Hematology, University of Rome, Italy; *Servicio de Hema-
tologia, Hospital Clinic Universitar I, Barcelona, Spain; **Division of Radiother-
apy, Mestre, Italy; "'1OSI, Bellinzona, Switzetland

PTL are a heterogeneous group of distinct histopathologic entities,
whose treatment, prognostic factors and biological characteristics are
still matter of research. The aim of this study was to clarify some
unsolved aspects of this rare disease. From 1986 to 2006 11 internation-
al centers recruited 55 pts with diagnosis of PTL. The prevailing histo-
logic subtype was DLBCL (n=49), whereas only 6 cases had low grade
NHL (5 MALT, 1FL). Therefore, the present analysis regarded only the
DLBCL-subgroup. The median age at diagnosis was 72 yrs (range 34-90)
and M/F were 0.29. 67% had a stage-modified IPI =2, mostly due to
stage II (51%) and age >60 (75%), whereas only few cases had a poor
ECOG-PS (32%), elevated LDH (51 %) and >1 extranodal site apart thy-
roid (10%). Bulky disease (=10 cm) was present in 28% and pre-existing
Hashimotos thyroiditis (HT) in 33%. 69 % of the pts received an anthra-
cyclin containing chemotherapy combined with RT and/or surgery (SX),
while the remaining cases were given only CHT (24%), and SX or RT
(7%). The CR rate for these 3 subgroups were 90%, 77% and 75%,
respectively. Among 42 responders, 5 eventually relapsed (12%), 3 local-
ly and 2 in different sites. After a median follow-up of 3 yrs (range, 0.6-
13 yrs), 5-year estimate of OS was 51%, DFS 86% and PFS 46 %, respec-
tively. Disease and treatment related mortality caused 9 deaths (18%)
and lymphoma-specific survival (LSS) was 86%. By univariate analysis
advanced age and poor ECOG-PS negatively influence OS and PES
(»<0.05), while Cox regression analysis performed on the pts >60 yrs
(n=37) failed to identify an independent risk factor for OS, PES and LSS.
A previous diagnosis of HT seemed not to influence survival (p=0.1).
The analysis of somatic hypermutation of IGHV genes of 17 pts revealed
that 76% of the cases were mutated (frequency of mutation >2%). Fur-
thermore 2 cases had a significant clustering of S and R mutations in
CDRs and FRs. In conclusion, we confirmed that DLBCL-PTL is a dis-
ease of elderly women. These patients benefit of an anthracyclin con-
taining regimen, combined with RT and/or surgery and have a compa-
rable outcome to that of the nodal localized counterpart. However, the
usual prognostic factors, including stage-modified IPI failed to predict
survival. The analysis of the IgVH-genes suggests that PTL-DLBCL
derive from germinal center experienced B-cells and that antigen stimu-
lation may have an important role in the pathogenesis of these NHL.
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BENDAMUSTIN IN ASSOCIATION WITH RITUXIMAB (BR)IN THE TREATMENT OF PATIENS
WITH RELAPSED/REFRACTORY LYMPHOID NEOPLASM. A GISL RETROSPECTIVE STUDY

lannitto E., Augello A., Carpaneto A., Chisesi T., Di Renzo N., Ferrara
E,Fizzotti M., Liardo E., Madrigali S., Mancuso S., Montanaro M.,
Montanini A., Musso M., Musto P, Pennese E., Rota-Scalabrini D.,
Scalone R., Stelitano C.Abbadessa V., Federico M.

U.O. Ematologia AOUP Paolo Giaccone, Palermo; U.O. Ematologia ASL Viter-
bo; U.O. Ematologia, Ospedale SS. Giovanni e Paolo, Mestre; U.O. Ematolo-
gia, Ospedale Vito Fazzi, Lecce; U.O. Ematologia Ospedale Caldarelli, Napolj;
SCDU Oncologia medica ed ematologia, IRCC Candiolo - A.O. Ordine Mau-
riziano di Torino; Oncologia Medica II, Universita Di Modena E Reggio Emilia;
U.O.di Oncoematologia, "CDC"La Maddalena", Palermo; IRCCS, Centro di
Riferimento Oncologico di Basilicata, Rionero in Vulture; UO Ematologia, Osp.
Riuniti - "Bianchi, Melacrino, Morelli", Reggio Calabria, Italy

Bendamustine (B) is a purine analogue/alkylator hybrid agent with a
unique mechanism of action and in vitro studies have demonstrated syn-

ergistic pro-apoptotic effects of bendamustine and the CD20 antibody rit-
uximab (R). The association BR has shown good clinical efficacy and
acceptable tolerability in various haematological malignancies in both
phase-II and phase-III trials. Aim. To asses efficacy and toxicity of the
association BR in heavily pre-treated pts with mature B-cell neoplasms in
a retrospective muticentre study. Sixty-five patients (pts) with a median
number of 3 pre-treatments (1-9) and median age of 67 years (range 26-
84). The diagnosis were as follows: Chronic Lymphocytic Leukemia
(CLL=32); Mantle cell lymphoma (MCL n=8); Follicular Lymphoma
(FL=9); Diffuse large B-cell lymphoma (DLCL=4); Marginal Lymphoma
(=3); Splenic Marginal Zone Lymphoma (=3), Lymphoplasmacytoid Lym-
phoma (n=3), indolent non Hodgkin Lymphoma (n=3). Eight per cent of
pts had received anthracyclin and or rituximab containing regimens, 50 %
Fludarabine and 20% autologous PBSCT. At study entry 30 cases were
relapsed disease, 29 progressive disease, 4 resistant relapses and 6 primary
refractory. Sixty-three (92%) pts received bendamustine 80-120 mg/m’ at
day 142, in combination with rituximab 375 mg/m’ at day 1 of each cycle
given every 21 or 28 days. Forty-seven cases were evaluable for response
and toxicity, the others were still on treatment at the time of this analy-
sis. The median number of BR cycles was 5 (range 1-8). Fifteen pts (32%)
achieved a CR and 17 (36%) a PR (ORR=68%). The OR and CR rates
were quite homogeneously represented in all three major histological
groups (CLL:70%; MCL:60%; FL:71%); Interestingly, 3 out five MCL
achieved a CR. At a median observation time of 8 months (range 2-35),
66% of pts were alive. Causes of death were as follows: Progression 11,
cardiovascular 2, encephalitis 1 and second cancer 2. Toxicity was mild
and mostly haematological: grade 3-4 neutropenia, thrombocytopenia,
anemia and lymphopenia were recorded respectively in 34%, 17 %, 6%
and 32% of cases. Our experience compare favourably with that report-
ed in the literature and shows that the association BR has a favourable
toxicity profile and is highly effective in the salvage treatment of heavi-
ly pre-treated patients with low-grade lymphoproliferative disorders. The
promising results obtained in MCL warrant to be explored in a larger
series of cases.
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ASSESSMENT OF METABOLIC ACTIVITY BY PET-CT WITH F-18-FDG IN PATIENTS WITH
T-CELL LYMPHOMA

De Renzo A., Storto G., Di Giorgio E., Pellegrino T.,
Cerciello G., Nardelli A., Perna E, Cuccurullo R., Luponio S.,
Speranza RA., Castaldi E., Ortosecco G., Rotoli B., Pace L.

Dipartimento di Biochimica e Biotecnologie Mediche, Universita “Federico 11",
Naples,Istituto di Ricerca e Cura a Carattere Scientifico (IRCCS), Centro di
Riferimento Oncologico di Basilicata (CROB), Rionero in Vulture,Instituto di
Biostrutture e Bioimmagini, Consiglio Nazionale delle Ricerche (CNR), Naples,
Ttaly

Aim. 18F-fluorodeoxyglucose positron emission tomography-comput-
ed tomography (PET/CT) is highly sensitive and specific in the imaging
of B-cell lymphomas. In contrast, its utility in the diagnostic evaluation
of T-cell lymphomas (TL) is less defined. We evaluated the metabolic
activity by PET in patients scheduled for chemotherapic treatment and
compared the results with those of patients presenting low- and high-
grade B-cell non-Hodgkin lymphoma (B-NHL). Matetial and Methods. 20
consecutive patients (7 women; 54.9+16.5 y) with TL underwent a com-
prehensive clinical, instrumental and haematological evaluation as well
as PET/CT prior to receive first line therapies. Diagnosis was made
according World Health Organization (WHO) classification of lym-
phomas. The number and dimensions of involved nodal and extra-nodal
sites was evaluated at PET/CT as per tumoral patient burden. The analy-
sis by maximum standardized uptake value (SUVmax) was carried out
according to European Organization for Research and Treatment of Can-
cer recommendations. PET/CT results were then compared with those
obtained from 20 age- and sex-matched patients (7 women; 53.6+13.9
y) with low-grade B-NHL and 20 patients (7 women; 54.1+14.5 y) pre-
senting extra-nodal high-grade B-NHL. Results. a mean number of 3.8+2
and of 4.7+2 was involved in the group with TL and with low-grade B-
NHL, respectively (p=ns) whereas extra-nodal high-grade B-NHL had
1.5+0.4 sites concerned. The mean SUVmax of patients with TL was
lower as compared to both low-grade and extra-nodal B-NHL (6.1+4 vs
9.1+6, and vs 8.9+5, respectively; p<0.01). When the SUVmax was
assessed only in extra-nodal locations TL group still presented lower val-
ues than both other groups (5.3+3 vs 9.5+6, and vs 8.9+5, respectively;
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»<0.05). SUVmax in nodal locations of patients with TL was lower than
innodal low-grade B-NHL (6.4+3 vs 8.8+6; p<0.05). Conclusion. Although
aggressive clinical behaviour, TL have a low metabolic activity at
PET/CT scan in patients with a significant tumour burden. These
patients had a lower uptake index in the involved regions than both
age- and sex-matched patients presenting low-grade and high-grade B-
NHL. Nevertheless, all TL patients had a positive PET scan.
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MODIFICATION OF CD20 ANTIGEN EXPRESSION IN PATIENTS WITH INDOLENT CD20
LYMPHOPROLIFERATIVE DISORDERS AFTER RITUXIMAB THERAPY

D’Auria E, Guariglia R., Pietrantuono G., Villani O., Martorelli M.C.,
Mansueto G., Grieco V., Bianchino G.,' Zonno A., Sparano A., Lerose
R.,’ Digiovannantonio L.;* Benvenuto A.,” De Cecio R., Musto P.

Units of Hematology and Stem Cell Transplantation, 'Molecular Oncology,
*Pharmacy, and *Pathology, IRCCS, Centro di Riferimento Oncologico della
Basilicata, Rionero In Vulture (Pz)

Disappearance of CD20 expression may be observed in some patients
with CD20" lymphoproliferative disorders (LPD) after exposure to Rit-
uximab. This phenomenon is better known in patients with high grade
disease, while available data in subjects with indolent LPD (such as B-
LLC/SLL, where CD20 expression is characteristically less evident), are
quite scanty. With the purpose to evaluate the frequency and the clini-
cal behaviour of the CD20 disappearance on neoplastic cells in CD20+
positive, non aggressive LPD treated with Rituximab, a flow cytomet-
ric analysis was performed in 22 consecutive patients seen at our Insti-
tution during a one-year period and affected by CD20" indolent LPD (7
B-CLL, 4 SLL, 4 FL, 3 MCL, 1 MZL, 3 unspecified) with bone marrow
and/or peripheral blood involvement. Three out of these patients
(13.6%) evidenced the lack of CD20 expression on neoplastic cells after
Rituximab. The first patient was a 67 year-old male with SLL, previous-
ly treated with chlorambucil and fludarabine. At progression, bone mar-
row analysis revealed the presence (42%) of a clonal population of
CD19, CD20r, CD57, CD23, lambda* lymphocytes. Six monthly cycles
with a R-CHOP-like regimen induced a transient partial response, with
marrow persistence (25%) of CD20, CD19*, CD5*, CD23", clonal cells,
despite subsequent treatments with alemtuzumab and bendamustine.
At the time of the last follow up, 13 months after the first dose of Rit-
uximab, marrow neoplastic lymphocytes were 20%, showing, howev-
er, re-expression of CD20. The second patient was a 74-year old woman
diagnosed in another hospital as having CD20*, CD5*, CD23%, lambda*
SLL. Prior therapies included chorambucil and five R-Flu-Cy cycles.
When admitted at our Institution, CT, PET and a new lymph-node biop-
sy documented a transformation toward a high grade, CD20* DLBCL
(Richter’s syndrome). In this circumstance, however, flow cytometry
analysis on bone marrow aspirate revealed 50% of “B-CLL-like”, CD20-
neoplastic cells. The conditions of the patient rapidly worsened and she
died soon after. The last patient was a man of 68 years, with CD20",
CD19, CD5', CD23*, lambda* B-CLL, initially treated with Flu-Cy:.
About three years later the disease progressed with the same phenotype.
Six cycles of Chlorambucil + Rituximab were given, achieving a good
remission, with minimal (5%) bone marrow infiltration by CD20,
CD19, CD5*, CD23", CD52" clonal cells. A consolidation treatment
with alemtuzumab was interrupted because of a CMV reactivation. At
last restaging (2 months later), flow cytometry analysis was still positive
for a few CD19+ CD23* CD5", but also CD20" neoplastic cells. Actual-
ly, the process of CD20- LPD relapsing (or resistant) after treatment with
Rituximab is still unclear and could have various explanations: internal-
ization, masking,(epigenetic®) down-modulation of CD20 or selection
of CD20- clones. Whatever the cause, the three cases we show here
suggest that the lack of the CD20 surface expression after Rituximab
therapy is a not rare, generally transient (though of variable duration: 5
to 13 months in our experience) and clinically heterogeneous phenom-
enon in indolent LPD. Careful monitoring of CD20 expression in these
patients may be relevant for their appropriate management.
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FLAIE (FLUDARABINE, CYTARABINE, IDARUBICIN AND ETOPOSIDE) INDUCTION
CHEMOTHERAPY FOR ADULT ACUTE MYELOID LEUKEMIA. RESULTS OF A PILOT STUDY

Candoni A., Tiribelli M., Simeone E., Volpetti S., Florio E,
Malagola M.,' Damiani D.,' Russo D.," Fanin R.

Chair and Division of Hematology, Bone Marrow Transplantation Unit, Depart-
ment of Clinical and Morphological Research, University Hospital, Udine; 'Chair
of Hematology, University of Brescia, Spedali Civili of Brescia, Italy

Background. Standard induction chemotherapy for acute myeloid
leukemia (AML) is based on the association of cytarabine (Ara-C) and
an anthracycline (daunorubicin or idarubicin). Several studies have
shown the efficacy and low toxicity of the addition of fludarabine to
conventional two-drug induction regimen. Conversely, the inclusion of
etoposide to the Ara-C + antracycline schema has led to conflicting
results, and no data are available about the inclusion of etoposide in a
fludarabine-based induction therapy. Aims and Methods. In this phase II
trial we tested the efficacy and safety of a Four-drug Induction Regimen
with fludarabine, Ara-C, idarubicine and etoposide (FLAIE) in previous-
ly untreated AML patients younger than 65 years. Fifty consecutive
patients with a diagnosis of de novo AML were included in this study;,
between January 2003 and December 2005. Median age was 51 years
(range: 21-63). Overall, 38 patients (76 %) were at high risk for the pres-
ence of one or more of the following: secondary AML, unfavourable
cytogenetics, blast count > 30x10°/L, over-expression of P-Glycoprotein.
FLAIE regimen consisted of fludarabine (25 mg/sqm/d, days 1-5), Ara-
C (2 g/sqm/d, days 1-5), etoposide (100 mg/sqm/d, days 1-5) and idaru-
bicin (6 mg/sqm/d, days 1, 3 and 5). After induction therapy, all patients
received two consolidation courses with Ara-C and idarubicin. Resuls.
After induction with FLAIE, Complete Remission (CR) occurred in 63%
of patients (31 of 49 evaluable cases); three patients (6%) achieved Par-
tial Remission and 15 patients (31 %) were resistant. There were one cas-
es of death during induction (DDI 2%). The hematological and extra-
hematological toxicity of FLAIE was acceptable. Infections occurred in
29/50 (58%) of patients including 18 episodes of bacteremia and 15 cas-
es of pneumonia. Oral mucositis grade II-IIl WHO was reported in 11/50
(22%) of patients. Median time to neutrophil (>1x10?/L) and platelet
(>50x10°/L) recovery was 24 (range 18-42) and 26 days (range 20-45),
respectively. Supportive treatment: 13 RBC units (range 10-28) and 9
PLT units (range 5-15). G-CSF was required in 22/50 (44%) of cases.
After a median follow-up of 23 months (range 1-68), 19/50 (38%)
patients are alive (19/19 in CR). The probability of 1-year OS and DFS
were 68 % and 48%. Allogeneic and autologus HSCT was performed
in 35 (70%) and 4 (8%) of patients, respectively. Conclusions. The FLAIE
regimen appeared to have acceptable toxicity but compared to our pre-
vious experiences with the induction regimen FLAI (Russo et al., 2001
and 2005), the addition of etoposide did not affected significantly nei-
ther the CR rate nor the long-term survival of AML patients. Besides the
efficacy of FLAI was not greater than that of standard induction regi-
mens.
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PEGYLATED RECOMBINANT FILGRASTIM (PEG-FILGRASTIM) AFTER CONSOLIDATION
CHEMOTHERAPY FOR ACUTE MYELOID LEUKEMIA IN FIRST COMPLETE REMISSION

Candoni A., Simeone E., Tiribelli M., Michelutti A., Cavallin M.,
Toffoletti E., Buttignol S., Damiani D., Fanin R.

Division of Hematology and Bone Marrow Transplantation Unit, Hospital of
Udine, Italy

Introduction. Clinical trials are currently expanding the clinical experi-
ence with Peg-filgrastim in a variety of solid tumors and hematologic
malignancies. Some previous reports showed that Peg-filgrastim was as
effective as daily Filgrastim after induction chemotherapy in AML in
order to reduce time to recovery from granulocytopenia. Scarce data are
available about the role of Pegfilgrastim after consolidation chemother-
apy in AML in first complete remission (CR). Patients and Results. A total
of 44 consecutive AML pts (23M/21F) in first CR (median age 52 yrs,
range 25-71) received Peg-filgrastim (6 mg single dose, subcutaneously)
24 hours after completion of consolidation chemotherapy that consist-
ed of cytosine arabinoside 2 g/m’ for 6 days, plus idarubicin 12 mg/m’
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day 1-3 (35/44), or cytosine arabinoside alone 3 g/m’ twice day for 4 days
(9/44). This is a setting of pts with an expected prolonged and severe neu-
tropenia and all of 44 cases have previously received the same intensive
induction therapy with fludarabine containing regimen (FLAI). All 44
pts, as expected, experienced grade IV WHO neutropenia after consoli-
dation chemotherapy. Median time to PMN recovery (first of 2 consec-
utive days with PMN > 0,5x10°/L and with PMN > 1x10°/L) from Peg-
filgrastim was 16 and 17 days, respectively. The mean peak value of
PMN was 7,2+6,3x10°/L and occurred after a median of 22 (range 10-43)
days from Peg-filgrastim injection. Eighteen of 44 pts (41 %) experienced
infectious complications during the aplastic phase (3 pneumonias, 13
bacteremias, 1 cystitis and 1 skin abscess) but no deaths infection relat-
ed were reported. Peg-filgrastim was well tolerated and only 1/44 pts
required pain-control medications (osteoalgia). In 40% of cases, without
PMN >1x10°/L after 18 days from Pegfilgrastim, Filgrastim (mean 3 fl/pts)
were administered in order to accelerate PMN recovery. In order to col-
lect PBSC, daily evaluation of CD34" cells was performed in 25 pts and
12 of them (48%) harvested a mean of 4,6+3,2x10%/Kg CD34" cells, after
a mean time from Peg-filgrastim of 15+6 days. Conclusions. These data
suggest that Peg-filgrastim: 1) was well tolerated after consolidation
chemotherapy in AML in first CR; 2) represent a cost-effective alterna-
tive to long—term conventional Filgrastim to overcome severe and pro-
longed granulocytopenia after consolidation chemotherapy in AML; 3)
could permit simplification of PBSC mobilization procedures and har-
vest. In our experience 48% (12/25) of pts who needed stem cell collec-
tion, obtained CD34" cells mobilization and harvest. This is not a nega-
tive result taking into account the underling disease (AML) and the pre-
vious induction with fludarabine based regimen that is well know to sev-
erly impair PBSC mobilization.
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FLT3-1TD ABNORMALITIES AND COMORBIDITIES AS INDEPENDENT PROGNOSTIC
INDICATORS OF SURVIVAL IN ELDERLY ACUTE MYELOID LEUKEMIA PATIENTS

Breccia M., Cannella L., Latagliata R., Diverio D., Minotti C., Cartoni
C., Stefanizzi C., Loglisci G., Nanni M., Cimino G., Alimena G.

Department of Cellular Biotechnologies and Hematology, University La Sapien-
za, Rome, Italy

A dismal prognosis was reported in elderly AML patients due to biolog-
ical features of disease in itself and to presence of comorbidities. Aim of
this study was to evaluate the prognostic impact of comorbidity prognos-
tic score systems applied to our population of patients, as well as of oth-
er clinical-biological features. We retrospectively considered the outcome
of 120 patients aged > 65 years diagnosed as having AML between Janu-
ary 2001 and December 2005. Comorbidities were evaluated by using
Charlson comorbidity index (CCI), Hematopoietic cell transplantation
comorbidity index (HCTCI) and a score proposed by Dombret ez al. in
2007. Median patient age was 67 years. Forty-six patients were treated
with intensive chemotherapy and 23 (50%) reached a complete remission.
Seventy-four patients received only supportive therapies or low-dose
chemotherapy. Multivariate analysis showed the effects of leukocytosis
(»=0.0013), antecedent MDS (p=0.011), FLT3 abnormalities (»=0.032), CCI
(»=0.0037) and Dombret et al score (p=0.045) as independent prognostic
parameters for survival. Based on these variables we were able to stratify
patients in low and high risk, with different median overall survival:
patients were considered as low risk if they had none or only one of the
above mentioned adverse factors, with a median overall survival of 447
days. Patients with two or more adverse factors were categorized as high
risk: this subgroup had a median overall survival of 227 days (p=0.001).
Comorbidities are independent factors that influence survival. Applica-
tion of CCI and Dombret et al score may help to better identify patients
at diagnosis who can benefit from intensive chemotherapy.
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PHASE 11 STUDY OF BORTEZOMIB AS A SINGLE AGENT IN PATIENTS WITH
RELAPSED/REFRACTORY OR DE NOVO ACUTE MYELOID LEUKEMIA UNFIT FOR
INTENSIVE THERAPY

Sarlo C., Ottaviani L., Cefalo M., Ceresoli E., Apruzzese A.,
Zottolo R., Campagna S., Quaresima M., Gumenyuk S.,
Del Principe M.I., Postorino M., Buccisano E, Amadori S., Venditti A.

Ematologia, Fondazione Policlinico Tor Vergata, Roma, Italy

In spite of significant therapeutic improvements over the last 15-20

years, approximately 20% of adult patients with acute myeloid leukemia
(AML) is refractory and up to 60-70% relapses following front-line
chemotherapy. Refractory/relapsed AML has a very unfavorable prog-
nosis and novel agents are needed to improve outcome for these patients.
Bortezomib is a potent inhibitor of the 26S proteasome which has been
found to inhibit AML blast survival and interfere with the interaction
between AML progenitors and microenviromental niche. The present
study was designed to explore the safety and efficacy of Bortezomib
given as single agent at the unconventional dose of 1.5 mg/m’, to patients
with AML, unfit for intensive chemotherapy or with relapsed/refracto-
ry disease, after previous lines of therapy. Thirteen patients have been
included in the study, being 10 evaluable. Nine males and 4 females,
median age 70 (range 60-78), 4 and 1 cases were de novo and secondary
AML, respectively. Six and 2 patients had refractory and relapsed disease,
respectively. Bortezomib 1.5 mg/m* was given on day 1,4,8 and 11 of
each 21 day cycle, for a maximum of 8 cycles. Bone marrow samples
were collected at baseline and, for response evaluation, on day 1 of each
cycle. Three of 13 patients died early due to pulmonary infection. Among
the remainder, we observed 5 haematological improvement (HI) defined
as a reduction of peripheral blast count <25% as compared to baseline
and a Hb level increase by 2 gr/dL. One patient had a stable disease last-
ing for 3 months, the remaining 4 patients had a rapid progressive dis-
ease. Median number of delivered cycles until progression was 3, for
patients with HI whereas patients with progression were able to receive
no more than 1 course of bortezomib. Median overall survival of patients
with HI/stable disease was 4 months (range 3-8) versus 2 (range 1-2) of
those with progression. Of 10 evaluable patients, 6 developed peripher-
al neuropathy which was NCI-CTC grade 4 in 2 (neurological bladder,
requiring permanent catheterization in 1 instance) and grade 1-2 in 4. In
the last, neuropathy resolved promptly after bortezomib discontinua-
tion. In conclusion, bortezomib does have anti-leukemic activity and
future clinical trials should focus on its combination with conventional
chemotherapy. In this context, a dose reduction would be desirable due
to the neurologic complications observed in our study.
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GEMTUZUMAB 0ZOGAMICIN IN COMBINATION WITH INTENSIVE CHEMOTHERAPY FOR
RELAPSED /REFRACTORY ACUTE MYELOID LEUKEMIA

Ottaviani L., Sarlo C., Ceresoli E., Cefalo M., Zottolo R,,

Campagna S., Mirabile M., De Angelis G., Del Principe M.I,
Buccisano E, Cudillo L., Picardi A., Cerretti R., Arcese W., Amadori S.,
Venditti A.

Ematologia, Fondazione Policlinico Tor Vergata, Roma, Italy

Gemtuzumab Ozogamicin (GO) has moderate activity as a single
agent in patients with CD33-positive refractory or relapsed acute
myeloid leukemia (AML). We analyzed the safety and efficacy of GO
combined with salvage therapy in the treatment of 25 patients with
refractory (n=8) or relapsed (n=17) AML. Salvage regimens associated
with GO were: ARA-C(100 mg/m*/day, day 1-7) plus daunorubicine (50
mg/m’/day, day 1, 3, 5) (3+7 regimen) or ARA-C(2000 mg/m’/day, day
1-5) plus fludarabine (30 mg/m’/day, day 1-5) (FLA regimen). GO at a
dose of 6 mg/m’ as a single intravenous infusion was added on day 1, in
3+7 regimen and on day 6, in the FLA regimen. Median age was 58 years
(range 25-70), 18 males and 7 females. CD33 expression exceeded 20%
in 88% of cases (range 25-90%). Four patients (16%) had a secondary
AML. Cytogenetic, classified according to the SWOG criteria, was suc-
cessful in 19/25 patients and was unfavourable in 6 (24 %), intermediate
in 13 (52%). Patients were evaluated for response rate, treatment-relat-
ed adverse events, overall survival and relapse free survival. Tolerability
was assessed using the National Cancer Institute Common Toxicity Cri-
teria Version 3.0. Eight (32%) patients achieved a complete remission
(3+7+GO=2, FLA+GO=6), 1 (4%) a partial remission (FLA+GO=1) for
an overall response rate (CR+PR) of 36%. Fifteen (60%) were resistant
and there was only one case of induction death due to sepsis. Allogene-
ic hematopoietic stem cell transplantation (allo-HSCT) was performed
in 5 (62%) of 8 achieving CR, the remaining 3 were not transplanted
because of age ¢ 65 yrs. Toxicity was acceptable; no cases of sinusoidal
occlusive syndrome (SOS) occurred during chemotherapy whereas 1
instance of SOS was observed after allo-HSCT, this was a young female
with a history of previous multiple treatments. The most common
adverse event was myelosuppression (universal); all patients developed
grade 3, 4 or, in 1 instance grade 5, infection toxicity. Other grade 2-3
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non-hematologic toxicities included oral mucositis and diarrhea. No
treatment-related cardiotoxicity or cerebellar toxicity was observed.
Median overall survival duration was 4 months (range 1-30); at 10
months, the survival rate was 32%. Median relapse free survival dura-
tion was 8 months (range 4.5-29). In conclusion, our data support the use
of GO in combination with conventional salvage chemotherapy in this
very high risk category of patients and suggest that, for responders, allo-
HSCT is feasible.
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A SIMPLE PROGNOSTIC SCORING SYSTEM FOR NEWLY DIAGNOSED ACUTE LEUKAEMIA
PATIENTS WITH NORMAL KARYOTYPE: A RETROSPECTIVE ANALYSIS ON 420 CASES

Malagola M.," Skert C.,' Damiani D.,* Candoni A.,> Tiribelli M.”
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Background. Cytogenetics is the most important prognostic factor for
acute myeloid leukaemia (AML), enabling to categorize AML patients
in three risk categories: favourable, intermediate and unfavourable. The
post-induction therapeutic strategy, including or not allogeneic-SCT, is
not well established in patients with NK, who account for at least the
40-50% of cases and show an extremely variable long term survival,
ranging from 20-70%. Aims. The aim of the study is to provide a simple
prognostic scoring system, to better define the disease-risk in AML
patients with NK and to optimally address the issue of post-induction
therapy. Methods. We retrospectively analyzed 420 AML patients with
NK (NK-AML) consecutively treated from 1990 to 2005. Induction reg-
imen was Fludarabine-based in 281 patients (67 %) and ICE/DCE in 139
cases. After the first consolidation, patients were addressed to intensi-
fication therapy including allogeneic-SCT if aged less then 45 yrs, with
a HLA compatible donor and at least one other high risk feature (WBC
over 30x107/L, secondary AML, non response to the first induction ther-
apy, multidrug-resistance Pgp over-expression and presence of FIt3-ITD).
An allogeneic-SCT was performed in 71/418 cases (17 %). By univariate
analysis age at least 55 yrs, Pgp positive phenotype and secondary AML
significantly affected the CR rate. Moreover, age at least 55 yrs, FAB
subtype, secondary AML, WBC count over 16x10°/L and no response to
the first induction cycle significantly affected disease free survival (DES)
and overall survival (OS). By multivariate analysis, only Pgp over-expres-
sion significantly affected the CR rate, whereas age atleast 55 yrs, WBC
count aver 16x10°/L, secondary AML and no response to induction sig-
nificantly affected the DES and OS. Univariate and multivariate analy-
sis were conducted using the logistic regression model for CR rates and
the Cox proportional hazard model for survival. A numerical score was
derived from the regression coefficients of each independent prognos-
tic variable and was 1 for WBC count over 16x10°/L, age at least 55 yrs
and secondary AML and 2 for no response to the first induction regimen.
The prognostic score for each patient was then calculated by totalling
up the score of each independent variable. Results. The allo-transplant-
ed patients were censored at the time of SCT. Patients could be strati-
fied in low (score = 0), intermediate (score = 1) and high risk group (score
at least 2), with a median DFS of 115, 11 and 8, respectively (»<0.0001).
Similarly, the median OS was 120, 24 and 8 in low, intermediate and
high risk group, respectively (y=0.0001). Conclusions. These preliminary
retrospective data suggest that common available clinical variables may
still represent a valid approach for determining a prognostic stratifica-
tion for NK-AML patients.

This work was supported in part by FONDI 60% 2006 and 2007.
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P2 RECEPTORS ARE EXPRESSED ON ACUTE MYELOBLASTIC LEUKEMIA CELLS AND
THEIR STIMULATION MODULATES LEUKEMIA CELLS FUNCTION

Salvestrini V.,! Gulinelli S.,” Caione L.;” Migliardi G.,’ Piacibello W.;?
Ferrari D.;> Di Virgilio E? Lemoli R.M.!

"Institute of Hematology, Department of Hematology and Oncological Sciences
L. & A. Seragnoli”, University of Bologna, Bologna. *Dept. of Expetimental and
Diagnostic Medicine, Section of General Pathology and Interdisciplinary Cen-
ter for the Study of Inflammation (ICSI), University of Ferrara, Ferrara. *Depart-
ment of Oncological Sciences, Laboratory of Clinical Oncology, University of
Torino Medical School, Institute for Cancer Research and Treatment, Candiolo,
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Extracellular nucleotides ATP and UTP are emerging as ubiquitous
molecules involved in a wide variety of biological responses and their
biological effects are mediated by specific plasma membrane receptors,
P2 receptors (P2R). Previously, we showed that extracellular nucleotides
stimulate the proliferation and engraftment potential of normal human
hematopoietic stem cells. In this study, we assessed whether P2R are
expressed on acute myeloblastic leukemia (AML) cells and whether their
engagement modulates leukemic cell functions. By RT-PCR we found in
AML the mRNA expression of P2X1, P2X3, P2X4, P2X5, P2X6, P2X7,
P2Y1, P2Y2, P2Y4 receptors. The expression of P2X7, P2X4, P2Y1 was
confirmed at the protein level. Stimulation of AML cells by extracellu-
lar nucleotides (ATP, UTP, BzZATP) induced intracellular Ca** concentra-
tion increases. Furthermore we identified a number of genes significant-
ly modulated by ATP treatment. Gene expression profiling revealed that
leukemic cells stimulated with ATP underwent a down-regulation of
genes involved in cell proliferation and migration whereas those
involved in cell cycle inhibition were strongly up-regulated. At the func-
tional level, the clonogenic efficiency of leukemic blasts was significant-
ly inhibited by the addition of ATP and, to a higher extent, by the sta-
ble analogs INS415 and INS973. We also observed a pronounced
inhibitory effect of triphosphate nucleotides on blast spontaneous migra-
tion and in response to CXCL12. To assess the activity of nucleotides on
AML cell migration in vivo, NOD/SCID/Gamma-Null mice were sub-
lethally irradiated and intravenously injected with human AML cells
incubated with nucleotides or their analogues. Xenotransplant experi-
ments demonstrated that the homing and the engraftment capacity of
human AML cells to murine bone marrow was significantly inhibited by
pre-treatment with ATE, UTP and INS415 and INS973 analogues. Thus,
our data show that purinergic signaling modulates leukemic cells in a
opposite way than normal cells. Characterization of P2R expression and
function in leukemia may help the better understading of the mechanism
of neoplastic transformation and tumor progression.

P029

WILMS’ TUMOR 1 (WT1) MUTATIONS IN NORMAL KARYOTYPE ACUTE MYELOID
LEUKEMIA

Agueli C.;! Civiletto G.,' La Rosa M.,' Dagnino L.,! Salemi D.,'
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di Ematologia P.O. ”S.Vincenzo” Taormina (ME), Italy

Introduction. Acute myeloid leukemia (AML) is a heterogeneous disease
characterized by different recurrent chromosomal aberrations that deter-
mine the current risk-group classification. In adult AML approximately
40-50% of cases at diagnosis cannot be characterized by karyotypic
aberrations. Several molecular aberrations have been identified in this
subgroup, such as internal tandem duplications of the FLT3 gene
(FLT8/ITD), mutations in NPM1 and CEBPa. The WT1 gene is known
to be overexpressed in myeloid leukemias, and is therefore utilized as a
marker for minimal residual disease detection. The gene encodes for a
zinc-finger transcription factor involved in the regulation of growth and
differentiation. Recently WT1 mutations have been identified in ~10%
of adult AML with normal karyotype (NK-AML), and their association
with unfavourable prognosis is controversial. To determine the role of
WTT1 aberrations in our patients , we searched for these aberrations in
a well-characterized cohort of adult de novo AML patients Results and
conclusion: Pre-treatment samples from all patients were studied by
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chromosome and molecular analysis including detection of recurring
gene fusions and mutation screening of the FLT3 and NPM1 genes. We
genotyped 58 AML (40 NK-AML samples and 18 samples with chromo-
somal aberration) for mutations in WT1 (exons 7,8 and 9). A total of 4
different WT1 mutations (927 ins CGTACGAC, 939 insC, 941 ins
TCGG, 1017 insT) were found 4 AML patients (7 %). Al WT1 mutations
clustered in exon 7; in accordance with previous studies, the majority of
WT1 mutations in our study were frameshift mutations occurring in
exon 7, since this exon encodes the first Zn finger of WT1, these muta-
tions would result in proteins lacking functional domains such as the
DNA binding portion, and the nuclear localization signal. We confirmed
the known association of WT1 mutation and NK-AML in fact all WT1
mutated cases showed normal karyotype of them 1 case showed addi-
tional double mutations of FLT3/NPM1 (ITD or D835), 1 case the FLT3
ITD mutation and 1 case showed the NPM1 mutation A. There was no
difference in relapse-free survival in overall survival between patients
with WT1mut or without WT1 mutations, however subset analysis
showed that the two patients with the genotype WT 1mut/FLT3-ITDpos
did not achieve complete remission (CR) while two patients with the
genotype WT1mut/FLT3-ITDneg are in CR respectively at 6 and 13
months of follow up. Further studies needs to understand the impact of
WT1 mutations as prognostic factor in NK-AML
Supported by a grant of Banco di Sicilia

P030
ANALYSIS OF JAK2 GENE MUTATIONS IN T(8;21) ACUTE MYELOID LEUKEMIA

La Rosa M., Bica M.G., Agueli C., Turri D., Marfia A., Salemi D.,
Dagnino L., Cammarata G.,' Coniglio M.L., Nicoletti R., Messana E,
Pagano M., Fabbiano E, Scimeé R., Santoro A.

Divisione di Ematologia con Trapianto di Midollo Osseo. Azienda. Ospedaliera
“V. Cervello”- Palermo; 'Centro Nazionale Ricerche - Palermo, Italy

Acute Myeloid Leukemia (AML) is considered to result from the coop-
eration between at least 2 classes of mutations: class I mutations or acti-
vating mutations that confer a proliferative and/or survival advantage to
hematopoietic cells (exemplified by constitutively activated tyrosine
kinases or their downstream effectors), class Il mutations or mutations
inducing a differentiation stop that result in loss of function of transcrip-
tion factors that are important for normal hematopoietic differentiation
(Core- binding factor with AML1 ETO and CBFb-MY11 or PML-RARA
positive AML). In accordance with this model, mutations in the recep-
tor tyrosine kinase including C-KIT and FLT3 genes appear to be the
genetic events that cause AML. The activating V617F mutation of JAK2
tyrosine kinase that is a common event in myeloproliferative disorders
(MPD) disrupts the JH2 inhibitory regulation of JAK2, leaving the
enzyme constitutively active. In addition to the V617F other rare muta-
tions have been reported located in the pseudokinase domain JH2 sug-
gesting a similar constitutive activation of the JAK-STAT pathway.
Recent studies showed that JAK2 V617F mutation is found in AML 1-
8% of cases and the frequency of mutations in patients with AMLI-
ETO AML was significantly higher, but few data have been reported at
now. So we decide to investigate the incidence of JAK2 mutation V617F
in patients with AML and to analyze the JAK2 mutation status in patients
with AML1ETO-AML extending the analysis to most of the pseudoki-
nase domain coding region of the gene. Results. We studied the JAK2
mutation in 9 patients with de novo t(8:21) AML. The JAK2 V617F muta-
tion was found in 1 of the 9 patients with t(8:21) AML (11%), whereas
only 1 of the 84 (1.2 %) patients with AML other than t(8:21) had the
same mutation (p<0.05). This patient had a preceding myeloproliferative
disorder. Mutations in the JAK2 exon 12 have been described in patients
with MPD, but no mutations were detected in JAK2 exon 12 of t(8:21)
AML. We extended the analysis to most of the pseudokinase domain
coding region of the JAK2 gene exon 14-15. Our preliminary results
show that no mutation other than V617F were found in the exon 12-14
of JAK?2 in the sample analyzed. Conclusion. The present study confirmed
that the V617F JAK2 mutation is highly associated with t(8:21) AML
and might represent a typical activating mutation cooperating with class
IL.. Further studies are in progress to understand the importance of JAK2
mutations as prognostic factor in t (8:21) AML.
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HYDROXYUREA + VINDESINE IN THE TREATMENT OF ELDERLY ACUTE MYELOGENOUS
LEUKEMIA (AML) PATIENTS UNFIT FOR INTENSIVE CHEMOTHERAPY

Loglisci G., Latagliata R., Natalino E, Breccia M., Carmosino I,
Cannella L., Stefanizzi C., Federico V., Vozella E, Napoleone L.,
Volpicelli P., Mercanti C., Morano S.G., Alimena G.

Dipartimento di Biotecnologie Cellulari ed Ematologia, Universita “La Sapien-
za", Roma, Italy

In order to improve the dismal results obtained in elderly patients
with Acute Myelogenous Leukemia (AML) not eligible for Intensive
Chemotherapy (IC), we tested the addition of Vindesine (VND) to stan-
dard palliative chemotherapy with Hydroxyurea (HU). From 12/2001 to
12/2007, 38 elderly patients [M/F 24/14, median age 77.6 yrs, interquar-
ile range (IR) 74.0-81.6] with newly diagnosed AML and not eligible for
standard IC were enrolled into the study. Twelve patients had a previ-
ously documented myelodysplastic phase, 4 patients had a PS (WHO)
>2 and 5 patients had a documented infection at onset. Median Hb,
WBC, PLTS and marrow blasts were 9.0 g/dL, 15.1x10°/L, 63x10°/L and
54%, respectively. Clinical criteria for exclusion from IC were age >75
yrs (21 patients), cardiological disease (7 patients), PS >2 (4 patients),
renal disease (3 patients) or other organ failures (3 patients). The pri-
mary endpoint was to achieve a phase of stable disease (WBC <10x10°/L
for >2 months during treatment). After diagnosis, patients were observed
weekly and the association of HU (initial dose 1500 mg/day) and VND
(5 mg iv every 15 days) was started in the presence of WBC > 10 x 109/1
or a doubling time shorter than a week. Median time from diagnosis to
treatment was 13 days (IR 3-49). Three patients (7.9%) achieved a mor-
phological and/or cytogenetic Complete Remission (CR), 2 (5.3%) an
haematological improvement (HI), 12 (31.5%) a stable disease and 21
(55.3%) showed a disease progression. As to the 3 patients in CR, 1 with
an abnormal karyotype (47 XY,+13) at diagnosis, achieved both morpho-
logic and cytogenetic CR that lasted 14 months; the other 2 patients
with normal karyotype at diagnosis achieved CR lasting 4 and 16
months, respectively. Documented infections (14 broncopneumonic
episodes, 4 abscesses and 1 bacterial sepsis) were the most common
complications during treatment. Median time of hospitalization was 10
days (IR 5-20). Median overall survival was 108 days (IR 55-262), with
14/38 patients (36.8%) surviving > 6 months and 4/38 (10.5%) surviv-
ing > 12 months. Median survival of responding patients (CR + HI + sta-
ble disease) was 298 days (IR 206-333), median survival of patients with
progressive disease was 68 days (IR 48-133) (»=0.0017). After a minimum
observation period of 18 months, no patient is still alive, 5 patients were
lost to follow-up and 33 died, 24 from disease progression and 9 in sta-
ble disease from infections (5), acute myocardial infarction (2), hemor-
rhage (1). The addition of VND to HU seems to ameliorate the response
rate (CR + HI) as compared to HU historical controls, but it does not
seem to affect overall survival. The role of VND in this subset of frail
patients remains unclear and further studies with different doses and
associations might be tested.
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QUANTITATIVE ASSESSMENT OF WT1 EXPRESSION: A USEFUL TOOL FOR MONITORING
MINIMAL RESIDUAL DISEASE IN ACUTE LEUKEMIA PATIENTS

Salmi E,' Ottaviani E.,' Paolini S.,' Cilloni D.,* Messa E,* Pane E?
Testoni N.,' Vianelli N.,' Iacobucci L.,' Papayannidis C.,' Curti A.,'
Baccarani M.," Martinelli G.!

'Department of Hematology/Oncology "L. And A. Seragnoli", University of
Bologna; * Dept. of Clinical and Biological Sciences, University of Tutin; °
CEINGE Biotecnologie Avanzate and Department of Biochemistry and Medical
Biotechnology, University of Naples Federico I, Naples, Italy.

Introduction. The Wilms’ tumor 1 (WT1) gene encodes a transcription
factor important for normal cellular development and cell survival. In
recent years, the study of WT1’s involvement in malignant cells, includ-
ing haematological neoplasias, has revealed a potential role as an onco-
gene. Moreover, its overexpression in leukemias has been used as a
molecular marker for the detection of minimal residual disease (MRD).
Aims. our study aims to verify if quantitative assessment of the WT1 tran-
script amount can be used as a marker for monitoring MRD and whether
WTT1 levels may be predictable of clinical outcome. Patients and Methods.
the WT1 amount was determined in bone marrow (BM) and peripher-
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al blood (PBL) samples of patients with AML lacking a molecular mark-
er for MRD detection and in normal control. We also analyzed WT1 lev-
els at sequential time intervals during follow-up to assess the signifi-
cance of the WT1 expression for clinical purpouse. Samples from 45
AML patients with miscellaneous cytogenetic abnormalities and normal
karyotype at diagnosis (36 BM, 9 PBL) and 16 healthy control (4 BM, 12
PBL) were examined for WT1 expression. A total of 201 specimens of
AML patients at diagnosis and during follow-up (181 BM, 20 PBL) were
detected for quantitative assessment of the WT1 transcript amount. RQ-
PCR reaction and fluorescence measurements were made on the ABI
PRISM 7900 HT Sequence Detection System (PE Applied Byosystems).
Results. In healthy controls, the median value of WTT1 levels in BM and
PBL was 23,08 (range 0-176,70) and 0 (range 0-8,50), respectively. In the
total samples of AML patients at diagnosis and during the follow-up
BM and PBL specimens showed a median of 276 (range 0-42.553,33)
and 540,47 (range 2,18-25.696) respectively. At diagnosis BM and PBL
samples had a median value of 3816,50 (range 7,97-23.094,10) and 7397
(range 6,00-25.696), respectively and overexpression of WT1 was
observed in 92% of the cases. In 4 patients bearing an additional molec-
ular marker, like AML1-ETO, PML-RARa or CBFbeta-MYH11, we
found a complete parallelism between the behaviour of WT1 transcript
and the fusion genes. Clinically, the haematological relapse was corre-
lated, in some cases predicted, by the increase of WT1 expression. More-
over, we observed that the persistence of high level of WT1 transcript
after induction chemotherapy was associated with imminent relapse.
Conclusion. 1) WT1 expression may have utility for detection of MRD in
a population of patients with AML lacking additional molecular mark-
ers; 2) there is a good correlation to other follow-up markers; 3) normal
and abnormal WT1 transcript level may be able to detect patients at
high risk of treatment failure after induction therapy and quantitative
analysis as postremission control can predict imminent relapse.

Supported by: European LeukemiaNet, AIL, AIRC, FIRB 2006, Fondazione
del Monte di Bologna e Ravenna, PIO project 2007, Strategico di Ateneo.
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TOTAL SERUM TRYPTASE: A PREDICTIVE MARKER FOR KIT MUTATION IN ACUTE
MYELOID LEUKEMIA

Turrini M.,' Ripamonti CB.,' Granata S.,” Beghini A.* Grillo G.,'
Nadali G.,* Viola ** Cattaneo C.,° Intropido L., Ravelli E.,!

Bertani G.,' Brioschi M.? Pezzetti L.,' Nichelatti M., Marocchi A.,?
Rossi G.,° Pizzolo G.,* Ferrara E* Nosari AM.,' Morra E.,' Cairoli R.!

'Department of Oncology, Niguarda Hospital, Milan; *Clinical Biochemistry
Laboratory, Niguarda Hospital, Milan; *Department of Biology and Genetics,
University of Milan; ‘Department of Clinical and Experimental Medicine, Uni-
versity of Verona; *Department of Onco-Haematology, Cardarelli Hospital,
Naples; ‘Department of Haematology, University of Brescia, Italy

Human tryptase is a serine protease abundantly expressed by mast-
cells and, in trace amounts, by basophils and myeloblasts. In patients
with de novo acute myeloid leukemia (AML), elevated tryptase serum val-
ues were detected in 39% of cases, mainly in M2 and M4Eo subtypes.
To correlate total serum tryptase (ts-try) levels with cytogenetic fea-
tures, we retrospectively analyzed cryopreserved serum samples col-
lected at onset of disease of 155 AML patients diagnosed in 4 Italian cen-
tres between January 2000 and December 2007. The ts-try was quanti-
tatively evaluated by UniCap tryptase fluoroenzyme-immunoassay 72
(Pharmacia, Uppsala, Sweden) using UniCAP 100 instrument. Fifty
healthy controls were enrolled for standard range determination and
elevated tryptase levels were defined as more than 15 ng/mL. Forty-five
percent of patients (70/155) showed elevated ts-try values. With respect
of karyotypes, higher ts-try values were demonstrated in 81.5% (22/27)
and 75% (15/20) of patients carrying t(8;21) or inv(16) rearrangements,
respectively (p<.01, Kruskal-Wallis test). Oppositely, euploid karyotypes
resulted significantly linked with tryptase levels lower than 15 ng/ml
((p<.001, Kruskal-Wallis test). There were no correlations between ts-try
and age, sex and white-blood cells count at presentation. To assess
whether an elevated value of ts-try was significantly associated with KIT
mutations, 75 out of 155 patients were submitted to mutational status
for the KIT genes. Twenty patients resulted KIT mutated, of whom 11
had t(8;21) and 6 had inv(16) rearrangements. Significantly higher
tryptase levels (median 61.5 ng/ml) were found among the 20 KIT-
mutated patients compared with values measured in the wild type group
(»<.001, Mann-Whitney U test). The receiver operating characteristics

68 | haematologica | 2009; 94(s4)

(ROC) analysis recognized 26 ng/mL as a possible ts-try cut-off to pre-
dict KIT mutations, with 85.0% sensitivity, 58.1% specificity and 42.5%
positive-predictive value. Multivariate analysis confirmed this cut-point
as a powerful marker to predict KIT mutations in AML patients (p<.001,
likelihood ratio test). Finally, logistic analysis showed that patients with
higher ts-try and t(8;21) rearrangement, had an odds ratio for KIT muta-
tions 9.8 times greater than patients with normal karyotype. In conclu-
sion, we propose that checking for ts-try at diagnosis of AML, especial-
ly in t(8;21) rearrangement, may be a simple tool to select patients to be
addressed to KIT mutation screening.
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THE B-CELL MUTATOR ACTIVATION-INDUCED CYTIDINE DEAMINASE IS
ALTERNATIVELY SPLICED IN BCR-ABL1-POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIA
PATIENTS

Lonetti A.,' lacobucci L.,! Ferrari A.,' Messina M., Cilloni D.,* Soverini
S.,' Chiaretti S.,” Ottaviani E.,' Papayannidis C.,' Messa E,* Guadagn-
uolo V., Salmi E," Vitale A. Arruga E* Pane E,* Piccaluga P.P.,;' Gnani
A.,' Paolini S.,' Saglio G.,? Baccarani M.,' Foa R.,” and Martinelli G.'
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Background. BCR-ABL1-positive ALL is the most frequent and prog-
nostically unfavorable subtype of adult ALL, mainly because of genetic
instability. Activation-induced cytidine deaminase (AID) introduces sin-
gle-strand breaks into target DNA and produces immunediversity by
inducing somatic hypermutations and class-switch recombinations
(CSR) in human immunoglobulin genes (Ig). Aim. We investigated the
expression of the AID in BCR-ABL1-positive ALL. Patients and Methods.
61 adult de novo BCR-ABL1-positive ALL patients (pts) were analyzed.
AID cDNA, obtained from bone marrow or peripheral blood, was ampli-
fied with two pairs of oligonucleotides, the forward primer of each cou-
ple conjugated with a fluorescent dye (fluorescein) at its 5’ end. PCR
products were then loaded on the ABI Prism 3730 DNA Analyzer and
the results were plotted with the AbiPrism GeneMapper v3.5 software
(Applied Biosystems). Results. On the 61 de novo adult BCR-ABL1-posi-
tive ALL pts, AID mRNA and protein were detected in 36 (59%); their
expression correlated with BCR-ABL1 transcript levels and disappeared
after treatment with tyrosine kinase inhibitors. Different isoforms of
AID were identified: 13/61 (21 %) pts expressed the full-length isoform
(AID-EL); 19/61 (31%) co-expressed the wild-type and different splice
variants. In particular, we found an isoform with a 30 bp deletion of exon
4 (AID-deltaE4a); an isoform characterized by the deletion of the entire
exon 4 (AID-deltaE4) which led to a C-terminal truncation due a
frameshift. In 2 patients, AlDins3, characterized by retention of intron
3, was expressed. This variant maintained the cytidine domain but
lacked the class switch recombination (CSR) domain due a frameshift.
Four out 61 Ph* ALL patients (7 %) expressed the AID deltaE3-E4 isoform
without deaminase activity but retaining intact the CSR domain. Since
splicing induced alterations in the nuclear export signal (NES) at the C-
terminus we found that. AID-FL exhibited predominant cytoplasmic
localization, as did the AID-deltaE4a and AID-deltaE3E4 variants where-
as the C-terminal truncated AID-deltaE4 showed a slightly increased
nuclear localization. Conclusions. Our findings show that BCR-ABL1-
positive ALL cells aberrantly express different isoforms of AID that may
act as mutator outside the Ig gene loci in promoting genetic instability
in leukemia cells.

Supported by: European LeukemiaNet, AIL, AIRC, FIRB 2006, Fondazione
del Monte di Bologna e Ravenna, Strategico di Ateneo, GIVIEMA Onlus.
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ARSENIC TRIOXIDE ALONE OR COMBINED TO RETINOIC ACID FOR RELAPSED ACUTE
PROMYELOCYTIC LEUKEMIA

Breccia M., Minotti C., Latagliata R., Finsinger P., Ammatuna E.,'
Sica S.;” Chiusolo P.* Loglisci G., Cannella L., Cenfra N., Cimino G.,
Foa R. and Lo Coco ™

Department of Cellular Biotechnologies and Hematology, “Sapienza” Universi-
1y, Rome; 'Department of Biopathology, University "Tor Vergata" Rome; Haema-
tology Institute, Universita Cattolica del Sacro Cuore, Rome, Italy

Arsenic trioxide (ATO) is able to induce hematologic and molecular
CRin a high rate of patients with relapsed acute promyelocytic leukemia
(APL). Thirty patients with relapsed APL were treated with ATO at the
dose of 0.15 mg/kg: 20 received ATO as a single agent, whereas 10
received ATO together with retinoic acid (ATRA) at the dose of 45 mg/m®
for 30 consecutive days. Sixteen patients were treated in 1st hematolog-
ical relapse, whereas 9 patients were treated for 2nd or 3rd relapse. Five
patients were treated in molecular relapse. After the first course of ther-
apy, 21 patients achieved CR with ATO as a single agent (64%) or in
association with ATRA (36%); 6 patients died during induction due to
disease progression and/or hemorrhagic complications. During the first
course, 2 patients experienced differentiation syndrome and 5 patients
electrocardiographic alterations. Median days of neutropenia and throm-
bocytopenia were 18 and 25 days, respectively, in patients treated for
hematological relapse. Twenty patients were treated with an addition-
al course of ATO as consolidation therapy: all achieved an hematologic
CR and 95% obtained a molecular remission. During the second cycle,
QTc prolongation was observed in 5 patients. Other adverse events
observed during treatment were mild nausea, neuropathy (1 case), her-
pes-zoster reactivation (2 cases). Six patients experienced a morpholog-
ical relapse after a median of 6 months: 2 received gentuzumab ozogam-
icin, 2 patients intensive chemotherapy and allo-HSCT, and 2 conserva-
tive treatments. Two patients experienced an isolated molecular relapse
after a median of 8 months and received an allo-HSCT. All patients who
experienced a relapse after ATO died of disease progression or compli-
cations related to HSCT. Eight patients underwent an allo-HSCT after
the second cycle of ATO in molecular remission and 6 are alive at 34
months of follow-up. In conclusion, ATO therapy alone or in association
with ATRA was remarkably effective for relapsed APL; however, a post-
remission therapy appears necessary to maintain a durable remission.

P036

RASGRP1/APTX RATIO STRONGLY CORRELATES WITH CLINICAL RESPONSE AND
SURVIVAL IN AML PATIENTS TREATED WITH TIPIFARNIB-BORTEZOMIB COMBINATION

Paolini S.,' Ottaviani E.,' Lama B.,! Salmi E," Parisi S.,' Clissa C.,' Curti
A.,' Finelli C.,! lacobucci I.,' Laterza C.,' Papayannidis C.,'
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Background. Outcome of elderly acute myeloid leukemia (AML)
patients is dismal. Targeted-therapies might improve current results by
overcoming drug-resistance and reducing toxicity. Aim. We conduced a
phase II study aiming to assess efficacy and toxicity of Tipifarnib
(Zarnestra®, Z) and Bortezomib (Velcade®, V) association in AML patients
>18 years, unfit for conventional therapy, or >60 years, in relapse. Fur-
thermore, we aimed to evaluated the predictive value of the
RASGRP1/APTX ratio, which was previously found to be associated to
treatment sensitivity in patients receiving Z alone. Methods. V (1.0
mg/m’) was administered as weekly infusion for 3 consecutive weeks
(days 1, 8, 15). Z was administered at dose of 300-600 mg BID for 21 con-
secutive days. Response was assessed at the end of each cycle (28 days).

Real-time quantitative-PCR (q-PCR) was used for RASGRP1/APTX
quantification. Results. Seventy-two patients were enrolled and 62 actu-
ally initiated the treatment. Median age was 70 years (42-84). 6 patients
achieved complete remission (CR) and 2 partial response (PR). 3 patients
obtained a hematological improvement (HI), and 3 died during marrow
aplasia. 13 had progressive disease (PD) and the remaining showed sta-
ble disease (SD). The median time to response was 88 days. Marrow
response (CR+PR) was associated with overall survival (OS) (<0.0001).
RASGRP1/APTX was evaluated before treatment initiation on bone mar-
row (BM) and/or peripheral blood (PB). The median RASGRP/APTX val-
ue on BM was 15.3 (15-19.8) in responder (R) patients and 2.2 (0.5-25.9)
in non responders (NR), respectively (#=0.00006). Its median value on PB
was 31.6 (19.3-35.5) in R and 6.4 (0.5-27.1) in NR, respectively
(»=0.00001). Interestingly, no marrow responses were recorded in
patients with BM RASGRP1/APTX ratio <15, while the response rate
was 73% in patients with ratio >15 (»<0.0001). Finally, RASGRP1/APTX
levels correlated with OS (p=0.005). Toxicity was overall mild, the most
common being febrile neutropenia. Conclusion. We conclude that the
clinical efficacy of the combination Z-V was similar to what reported for
Z alone. However we could confirm that the RASGPR1/APTX BM or PB
level is an effective predictor of response. Though higher
RASGRP1/APTX is relatively rare (~10% of cases), Z (+V) may represent
an important option in a subset of high risk/frail AML patients.

Alenowledgements: BolognAIL, AIRC, FIRB 2006, ELN, Strategico di Ateneo,
Fondazione del Monte Bologna e Ravenna.
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ERYTHROLEUKEMIA: A PECULIAR SUBTYPE OF AML? OUTCOME AND PROGNOSTIC
FACTORS IN THE GIMEMA EXPERIENCE
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Within the FAB classification, erythroleukemia is characterized by a
proliferation of erythroblasts greater than 50% and of myeloblasts
greater than 30%. Adult patients with acute myeloid leukemia (AML)
consecutively enrolled in the GIMEMA trials AML10 and LAM99p were
retrospectively analyzed with the aim of evaluating the epidemiologic
features and outcome of erythroblastic leukemia (FAB M6). Among 1675
AML patients, 59 (3.5%) were identified as M6; 39 were males and 20
females the median age was 49 years (range 25.9-60.7), the median WBC
count at diagnosis 2.7x10°/L (range 0.7-41.8), the median Hb level 7.8
gr/dL (range 5.1-11.8) and the median platelet count 38x10° (range 6-
245). Univariate analysis showed a statistical difference between the M6
cases and the non-M6 series enrolled in these two clinical trials with
regard to: incidence of male gender (p=0.03), prevalence of older age
(»=0.001), leukopenia at diagnosis (#<0.0001), decreased levels of Hb
(»=0.0006), platelet count (p=0.05), peripheral blast count (<0.0001) and
increased PMN count (p<0.0001). A previous myelodysplastic phase was
reported in 5.6% of M6 cases compared to 1.7 % in the other AML sub-
types (p=0.07). Analysis of response to intensive chemotherapy evalu-
ated as ITT, showed that 64.4% of M6 patients achieved a complete
remission (CR) compared to 69.6% in the other FAB subtypes (p=0.39);
a similar induction death rate (13.5%) was observed in both groups.
Overall survival (OS) at 60 months was 29.5% in M6 patients and 34%
in the other FAB types (¢=0.75); no significant differences were record-
ed also with regard to disease-free survival (DFES): 44% in M6 vs 39.7 %
in the other FAB types after 60 months of follow-up. For patients who
reached CR, the cumulative incidence of relapse (CIR) did not show sta-
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tistical differences: at 60 months 45% in M6 vs 46.9% in the other types,
p=089). Also the cumulative incidence of non-relapse mortality (CINRM)
at 60 months was similar in both groups: 10.7 % in M6 vs 13.4% in the
other types, p=0.62. In conclusion, despite the higher incidence of some
risk factors - higher age, higher proportion of myelodisplastic pre-phase
and citopenias - in this rare form of AML the CR duration and the OS
are similar to those observed in the other more frequent forms of AML.
Based on this analysis, the prognosis of this form of acute leukemia does
not differ from that of the other subtypes.
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SEQUENTIAL LOW DOSES OF RETINOIC ACID (LOATRA) +/- VALPROIC ACID (VPA)
FOLLOWED BY LOW DOSES ARA-C (LODAC) IN ELDERLY (>65YRS) ACUTE MYELOID
LEUKAEMIA (AML), CLINICAL AND BIOLOGICAL RESULTS OF A SINGLE CENTRE STUDY
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The ability of epigenetic therapies to sensitize neoplastic cells to
chemotherapy has been recently suggested. Thus we designed two induc-
tion treatments with LoDAC preceded by VPA+LoATRA (treatment A) or
LoATRA alone (treatment B) for elderly AML patients(pts) or AML pts not
eligible for intensive therapy to evaluate safety, efficacy and biological
changes occurring in leukemic blasts during treatment. From September
2006 to December 2008 we enrolled 24 consecutive AML pts, clinical and
biological characteristics are reported on table 1.Treatment A included
VPA(10-30 mg/Kg/die d1-55), LoATRA (25 mg/m’ d7-55); LoDAC (40 mg
td./die sc. d10-16 and d45-51); in treatment B VPA was omitted. After a
rest of 20 days, the course was repeated up to a total of 3 courses. Eight
pts received treatment A, and 16 treatment B. PB and BM samples for bio-
logical studies were weekly collected. Response was evaluated after the
first cycle according to IWG criteria for AML and MDS. Of 19 pts evalu-
able for response, 7 achieved CR, 3 PR and 1 mHI.Of the remaining 8 pts,
2 died during induction and 6 were refractory.

Table 1.
Treatment A Treatment B or
N. pz 8 16 24
M/F 71 8/8 15/9
Median Age (44-80) years 68 68 68
De novo AML/ Secondary AML 41 10/4 14/5
AML >1 relapses 3 2 5
Median BM Blasts% (range) 50 a7 60
(20-81) (20-65) (20-81)
Cytogenetics
Normal 1 10 11
Complex 4 4 8
1(8;21) 1 0 1
(2,13) 1 1 2
Y 1 0 1
Dup(1) 0 1 1
Molecular Biology
FLT3 2 2 4
NPM1 1 2 3
AML1/ETO 1 0 1
Negative 2 7 9
Not done 2 5 7

Overall Response Rate(ORR) was 57,8%. In the 11 responders, PB
recovery and BM blasts clearance occurred at d 42 (range 35-50) and at d
35 (range 25-50) respectively. No patient had WHO grade 3 or 4 extra-
haematological toxicities, all cases were treated on out-patient basis. Bio-
logical results showed a significant difference in responders vs no respon-
ders occurring before LoDAC administration. In particular, in responders
we observed: 1) increasing rate of S phase cells (#=0.02 0.03 at d +7 and
+14 respectiovely); 2) increasing MPO/CAE expression (p=0.03 at d+7);
3)progressive  decreasing of early myeloid markers (HLA-
DR,CD34,CD117) expression and concomitant increase of late myeloid
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(CD11b, CD15 or CD14) differentiation markers(y<0.05 at d+28). Among
11 responders,” relapsed in a median time of 7.5months (range 5-15). As
of March 2009, 7pts are still alive, 2 in 1st CR(+2mos), 2 in PR
(+10,+15mos), 3 in SD (+4,+15 and+17mos); median OS was 10 mos.
These two sequential treatments are feasible, well-tolerated and safe,
obtaining an ORR 57.8%. Moreover, they are able to induce phenotipical
changes in AML blasts that may increase their sensitivity to LoDAC. It is
noteworthy that 2FLT3+ pts achieved CR lasting 2+ and 12 mos. Further
studies are needed to establish whether or not the increase of MPO expres-
sion and S phase cell rate at d7 may be predictive for response.

P039

PRIMARY PLASMA CELL LEUKEMIA: RESULTS OF A RETROSPECTIVE MULTICENTRIC
SURVEY

Pagano L., Valentini C.G.," Fianchi L.,' De Stefano V., Petrucci M.T.,?
Candoni A.;” Specchia G.," Falcone A.;” Giuliani N.,° Nozza A.,/
Musolino C.,° Semenzato G.,” Visani G.'0, Offidani M."}' Di Renzo
N.!?Visco C.!}* Gamberi B.",* Dessanti M.L."* Pogliani E.M.",° Zamagni
E.! Meneghini V.", Musto P."’ Storti S.°0, Ferrara E,* Galieni P??
Gozzetti A2’ Rondoni M*., Venditti A.%* Avvisati G.” Leone G.,!
Pulsoni A% for GIMEMA-ALWP (coordinator. S. Amadori)

Istituto di Ematologia, Universita Cattolica del S. Cuore, Romay; *Istituto di Ema-
tologia, Universita La Sapienza, Roma; *Divisione di Ematologia, Udine; *Dipar-
timento di Ematologia, Bari; *Dipartimento di Onco-Ematologia, S.Giovanni
Rotondo; *Divisione di Ematologia, Parma; "Dipartimento di Ematologia e di
Oncologia Medica, Istituto Clinico Humanitas, Milano; ®Divisione di Ematolo-
gia, Messina; *Divisione di Ematologia, Padova; *0Divisione di Ematologia,
Pesaro; "' Clinica di Ematologia Azienda Ospedali Riuniti, Ancona; * Divisione
di Ematologia, Lecce; *Dipartimento di Ematologia, Vicenza; **Divisione di Ema-
tologia, Reggio Emilia; *Divisione di Ematologia, Istituto Regina Elena, Roma;
“Divisione di Ematologia, Monza; VIstituto di Ematologia L & A Seragnoli,
Bologna; "*Dipartimento di Ematologia, Verona; *UQO di Ematologia con
Trapianto, IRCCS-CROB, Rionero in Vulture; *0Divisione di Ematologia, Uni-
versita Cattolica del S. Cuore, Campobasso; * Divisione di Ematologia, Ospedale
Cardarelli, Napoli; *Divisione di Ematologia, Ascoli Piceno; *Divisione di Ema-
tologia, Siena; **Divisione di Ematologia, Universita Tor Vergata, Roma; *Isti-
tuto di Ematologia, Campus Biomedico, Roma, Italy

Aims. To evaluate epidemiological and clinical features, diagnostic pro-
cedures, treatments and outcome of patients (pts) with primary Plasma
Cell Leukemia (pPCL) collected among GIMEMA centers. Methods: A
retrospective multicenter study was conducted between January 2000
and December 2008 in 31 Italian Hematology Divisions. Results. 124
PCL were evaluated and 71 (57 %) were classified as pPCL. Median age
was 62 years (range 32-86); male/female ratio 1.4:1. At diagnosis the
median percentage of peripheral blood plasma cells was 30% (10-88) and
the median bone marrow plasma cell infiltration was 80% (40-100).
Residual bone marrow function was poor, as documented by low hemo-
globin level (median value 9.2 g/dL, 4.8-12.9) and platelet count (medi-
an count 86x10°/L, 8-428x10°/L). Extramedullary disease was described
in 15 pts (21%) and included hepatosplenomegaly, testis, bone and mus-
cular localization. At the onset, 30 cases (42 %) presented impaired renal
function and 10 (14%) had hypercalcemia. In 22 pts (31%) a cytogenet-
ic study was performed, being the karyotype abnormal in 16 (73%);
particularly in 13 cases del(13q-) was detected. Seventy pts received
front-line therapy (1 died early) which was: in 21 single alkylating agents
like melphalan (9) or cyclofosfamide (12); in 36 antracycline-containing
regimens like VAD; in 10 bortezomib and dexamethasone; in 3 thalido-
mide. Bortezomib and thalidomide were also added to conventional
front-line treatment in 7 and 11 cases respectively. Twenty-three pts
(32%) underwent intensive high dose therapy followed by allogeneic (8)
or autologous (15) stem cell transplantation (SCT) as part of front-line
therapy. A complete and partial remission was achieved in 16 and 18 pts
respectively (overall response rate 48%). The median overall survival
(OS) was 11.5 months (range 1-76). Median OS of pts treated with SCT
was 21.3 months (3-75), with a statistically significant advantage with
respect to non-transplanted pts (median OS 7.3 months, 0.4-76) (p
0.0008). Conclusions. pPCL is a highly aggressive lymphoprolipherative
malignancy, characterized by a poor prognosis and a low response rate
to conventional therapy. The use of high-dose chemotherapy including
autologous or allogeneic-SCT may represent an effective therapy able
to improve an otherwise very unfavorable clinical outcome.
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SERUM LDH AS PREDICTOR OF CLINICAL OUTCOME IN OLDER PATIENTS WITH ACUTE
MYELOID LEUKEMIA AND NORMAL KARYOTYPE

Ferrara E, Mele G., De Simone M., Annunziata M., Copia C., Pedata
M., Criscuolo C., Pocali B., Pollio E, Celentano M., Palmieri S.

Division of Hematology and Stem Cell Transplantation Unit, “Cardarelli” Hos-
pital, Naples, Italy

Cytogenetic abnormalities represent the most relevant prognostic fac-
tor in acute myeloid leukemia (AML). However, about half of the
patients have normal karyotype (NK) and in this subset FLT3 and NPM1
mutations are extremely useful for the prediction of outcome as well as
for the selection of post-remission therapy in young adult patients. On
the contrary, the situation is less clear in the elderly subjects, in whom
the clinical relevance of either FLT3 or NPM1 mutations is still uncertain.
In this study, we analyzed the impact of different well recognized prog-
nostic factors in a series of 103 elderly patients (> 60 years) with AML
and NK. In particular, age less or more than 70 years, antecedent
myelodysplastic syndrome (MDS), presence of concomitant dysplastic
changes, WBC count at diagnosis (i.e. more or less 30 or 50x10°/L), type
of induction chemotherapy (i.e 3+ 7 or FLAG), serum LDH < or > than
500 IU/1) and FLT3-ITD mutations were included into either univariate
or multivariate analysis The median age was 68 years (range 61-81), 70
patients had de novo AML, while 33 had AML post-MDS. Thirty-three
patients (34%) were aged over 70 years. Trilinear dysplastic changes
were found in 25 out of 70 de novo cases (36%). Twenty-two patients
(21%) had FLT3 ITD mutation, while 70 (68%) had s-LDH higher than
500 IU/L. All patients were given intensive induction therapy followed
by consolidation based on intermediate dose ARA-C. Overall, complete
remission (CR) rate was 62 %; 22 patients were refractory (21%) and 17
died in induction (16%). Overall, no statistically significant impact was
found as the impact of different parameters on CR achievement is con-
cerned. In addition, by univariate analysis, no difference was found
between FLT3+ and FLT3- patients, de novo and post MDS patients,
patients with more or less 30 or 50x10°/L and age less or more than 70
years on overall survival (OS) and disease free survival (DFS). On the con-
trary, patients with low s-LDH level achieved significantly longer OS (24
months vs. 7 months) and DFS (38 months vs. 12 months). Finally, in the
multivariate analysis, the only parameter found as having major prog-
nostic significance on survival and disease free survival was high serum
LDH levels at diagnosis. We conclude that a simple, cost-effective and
routinely available tool as serum LDH level represents an important
prognostic factor in AML of the elderly patients with normal karyotype.

CYTOGENETICS AND LABORATORY
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PERIPHERAL BLOOD CIRCULATING BLASTS LINEAGE ASSESSMENT USING THE ABBOTT
CELL DYN SAPPHIRE

Zini G. Valentini S. Di Mario A. Za T. Puggioni P. Rumi C.

Centro di Ricerca ReCAMH, Istituto di Ematologia, Universita Cattolica del
Sacro Cuore, Roma, Italy

Objectives. The quick identification of the lineage of blasts circulating
in peripheral blood in patients presenting with acute leukemia at the
first observation is mandatory to start the most appropriate first line
treatment, steroids vs hydrossiurea. In emergency the official diagnos-
tics procedures — smear, cytochemistry, bone marrow aspirate,
immunophenotyping, genetics, molecular genetics - should be often
delayed with a high risk for the patients. We evaluated the possibility to
use an integrated hematology analyzer as first automated procedure for
the lineage identification of circulating blasts in peripheral blood. Meth-
ods. We have analysed 20 samples of peripheral blood of patients pre-
senting with a acute leukemia (14 AML, 6 ALL) at the diagnosis by using
the Cell-Dyn Sapphire, an automated hematology analyzer incorporat-
ing multiple analytical methods to provide the complete blood count.
Moreover the system employs immuno-fluorescence analysis technol-
ogy, similar to that used on a dedicated fluorescence flow cytometer, for
analysis of MADb applications. Dako purified monoclonal mouse antibod-
ies to CD34, CD13, CD33 (conjugated with Rphycoerythrin (RPE)) and
CD45, CD3, CD19 (conjugated with fluorescein isothiocyanate(FITC))
very used for this study. The FBC was: WBC: mean 27,13x10°/L (range
1,1102), Hb: mean 8,9 g/dL (range 7.2-13.9), Plt: mean 71,8x10°/L (range
9-210) and all the reports showed a flag for presence of Blasts > 52%.
100uL of patient sample was pipetted into each of the 2 tubes followed
by 10ul of anti-CD34 and 5uL of anti-CD45 and a mixture of 10 uL
anti-CD13&38 (PE) and -CD3&19 (FITC) monoclonal antibodies respec-
tively. Tubes were then incubated in the dark at room temperature for
20 minutes and were processed. Results were compared with the final
diagnosis performed according to the standard diagnostic procedures.
Results. We found a full agreement in the final lineage assignment of the
blast cells between the Cell-Dyn results and the standard diagnostic
methods, morphology and flow cytometry. Conclusions. Our study indi-
cates the possibility to use the Cell-Dyn Sapphire as a quick, reliable
automated procedure procedure to assess the lineage identification of cir-
culating blasts in peripheral blood, as first reliable step in the leukemia
diagnostic pathway. Clinicians as well as patients could practically take
advantage from this quick (less than 1 hour) method in starting the
appropriate first-line treatment without any delay using a routine hema-
tology analyzer.

P042
CEREBROSPINAL FLUID EXAMINATION IN 123 CASES OF HEMATOLOGIC MALIGNANCY:

FLOW CYTOMETRY ACCURACY DEPENDS ON THE NUMBER OF ACQUIRED CD45+ CELL
EVENTS

Cesana C.,! Scarpati B.,' Brando B.;” Volpato E.,' Bertani G.," Ferri U,
Scampini L.,' Barba C.,' Faleri M.,* Nosari AM.,' Cantoni S.,' Lando G.,'
Nichelatti M.,! Morra E.,' Cairoli R.!

'Department of Oncology, Niguarda Ca’ Granda Hospital, Milan; *Blood Cen-
ter and Laboratory of Hematology, Legnano Hospital, Legnano; *Division of Sur-
gical Pathology and Cytogenetics, Niguarda Ca’ Granda Hospital, Milan, Italy

In active leptomeningeal hematologic malignancy (HM), flow cytom-
etry (FC) results on serial cerebrospinal fluid (CSF) samples are a decision
making criterion for managing intrathecal treatment (ITT). However,
the latter can induce cell changes likely hampering FC diagnostic capac-
ity during follow-up. The minimum number of acquired CD45" cell
events allowing the best FC accuracy is undetermined. Among 1,131
body cavity fluids analyzed by four-color FC between 2002 and 2009,
we selected CSF with (i) suspected or known HM at the time of with-
drawal, (ii) cytomorphology (CM) performed on the same sample, and
(iii) availability of follow-up findings for retrospective clinical assess-
ment (RCA). FC and CM results [positive (for FC, at least 15 events con-
sistent with HM phenotype) or negative for neoplastic cells] were com-
pared to RCA. Inter-method comparisons were performed by means of
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ROC curve analysis. One hundred twenty-three CSF submitted for sus-
pected (3%) or disclosed HM {21% prior to treatment [differentiated non
Hodgkin lymphomas (NHL)], and 76 % during follow-up [44 differenti-
ated NHL, 36 precursor NHL/leukemias, 13 acute myeloid leukemias]}
were selected for analysis. During a median follow-up of 6.5 (interquar-
tile range: 3.9-9.3) months, 32.5% of CSF were RCA-positive. Overall,
100% specificity was detected for both FC and CM; as compared to
CM, FC retained significantly higher sensitivity (74.3% vs 63.3%) and
negative predictive value (NPV)(90.2% vs 87.8%)(p=.014). FC displayed
a better diagnostic value than CM in the analysis of samples submitted
prior to any ITT (sensitivity 90% vs 62.5%; NPV 97 % vs 91.2%)(p=.127)
and after at least one ITT (sensitivity 63.6% vs 57.9%; NPV: 89.5% vs
84.6%, p=.061). When acquisition cut-offs were tested, 100% sensitiv-
ity was observed for FC by acquiring at least 50 total CD45" cell events,
the correspondent sensitivity by CM being 75%. When fewer events
could be acquired, the best sensitivity was instead obtained with CM,
by considering positive also uncertain results (CM-U+): it was higher
than that of FC when either <20 (50% vs 0%) or 20-50 (75% vs 50%)
total CD45" cell events were acquired by FC. In the analysis of CSE, FC
seems to be the most accurate method when at least 50 CD45" cell
events can be acquired; in the other cases CM-U+ retains diagnostic
advantage. In particular, the 20 events cutoff should be considered to dis-
tinguish true negative results from “quantity not sufficient” for FC analy-
sis.

P043

IMMATURE PLATELET FRACTION IN HOSPITALIZED PATIENTS WITH NEUTROPHILIA AND
SUSPECTED BACTERIAL INFECTION

Di Mario A.,' Garzia M.,;” Leone E,* Arcangeli A.,* Pagano L., Zini G.!

stituto di Ematologia, ReCAMH, Universita Cattolica S.Cuore (UCSC), Roma;
*Ematologia Ospedale San Camillo Romay; *Istituto di Microbiologia UCSC,
Roma; *Dipartimento di Emergenza e Accettazione, UCSC, Roma; *Istituto di
Ematologia UCSC, Roma, Italy

Objectives. Neutrophilia is frequently seen in hospitalized patients, so a
screening test for infections would be very useful. The immature platelet
fraction (IPF) is provided by the automated blood analyzer XE 2100 (Sys-
mex, Kobe, Japan) that could rapidly identify the aetiology of thrombo-
cytopenia (IPF is increased in peripheral thrombocytopenia and reduced
when there is bone marrow failure). This parameter could be used as a
marker of increased bone marrow activity as in infectious disease.
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Figure 1. IPF in patients with suspected infection (IPF= immature platelet
fraction; AIPC=absolute immature platelet count).
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Material and Methods. We selected from routine cell blood counts 677
samples with neutrophilia (>8x10°/L) and platelets >150x10°/L (566 sam-
ples) to avoid bias due to physiological increase of IPF%). Their history
were collected: 160 samples with clinically suspected infection (fever >
38°C) were submitted to blood cultures (BC) the same day of IPF%
determination. Results. Eighty-nine samples (65,6 %) had positive BC (75
Gram-positive agents, 14 Gram-negative). Using our IPF reference nor-
mal range [2.39% (0.8-5.1%)], we found a significantly (»<0.0001) high-
er level of IPF in samples with positive BC (mean 4.86+2.67 %, median
3.8%, range 2.4-15.8%) than in BC negative samples (mean 1.90+0.84%,
median 1.8%, range 0.5-6.0%). Conclusions: The increased IPF% shows
a statistically significant correlation with BC positivity. This parameter
could therefore be used in the daily laboratory routine as a low cost
screening test for bacterial infection.

P044

SIMULTANEOUS DETECTION OF B-CLL GENOMIC REARRANGEMENTS BY MLPA AND
CORRELATION WITH FISH DATA

Scarciolla O.," Fabris S.,? Cifarelli R.A.,* Dininno C.,° Cutrona G.,*
Matis S.,* Ciceri G.,> Verdelli D.,* Ciancio A.,” Mannarella C.;°
Gentile M.,° Morabito E,° Neri A.;” Fragasso A.°

'U.O.C. Genetica Medica & Laboratorio X-Life Genomica Funzionale P.O.
Matera ASM; *Dipartimento Scienze Mediche Universita di Milano e Ematolo-
gia I CTMO, Fondazione IRCCS Policlinico, Milano, Italy; *Metapontum Agro-
bios & Laboratorio X-Life Genomica Funzionale P.O. Matera ASM; *Divisione
di Oncologia Medica C - Istituto Nazionale per la Ricerca sul Cancro, IST,
Genova; °U.O. Ematologia P.O. Matera - ASM; *U.O.C. di Ematologia, Azien-
da Ospedaliera di Cosenza, Italy

B-Chronic lymphocytic leukemia (B-CLL) is characterized by highly
clinical and biological heterogeneity. Chromosomal changes have been
detected in the majority of B-CLL samples by use of interphase FISH
showing a clinical relevance of specific genetic abnormalities, such as
13q14, 11q22-q23 and 17p13 deletions and trisomy 12. Recently, a new
method, named Multiplex Ligation-dependent Probe Amplification
(MLPA) has been reported for the evaluation of DNA copy number. We
performed MLPA assay in a panel of 33 B-CLL patients in early stage dis-
ease (Binet stage A) and compared the results with available FISH data.
The MLPA assay was performed for all samples in two independent
reactions, one for each probe mix (SALSA Probe-Mix P037 and P038)
according to the manufacturer’s recommendations (MRC-Holland).
These mixes contain 55 target sequences specific for different chromo-
some regions: 17p13 (8 probes), 13q14 (12 probes), ATM 11q23 (7
probes), 10q23 (2 probes), 2p24 (3 probes), 8q24 (3 probes), 6q25-26 (3
probes), 9p21 (2 probes) chr. 12 (10 probes) and chr. 19 (5 probes). DNA
from 10 healthy donors were used as controls. Data were analyzed with
Coffalyser Software (MRC-Holland). FISH analyses were performed
using a set of commercially available probes (Vysis, Downers Grove, IL)
specific for del(11)(q22-23), +12, del(13)(q14) and del(17)(p13). A mini-
mum of 100 interphase nuclei were evaluated for each sample. MLPA
and FISH approaches detected 13q14 deletion in 20 (60 %) patients, 4 of
which showed biallelic deletion. Same results were obtained for 4 (12%)
cases with trisomy 12. Deletions in TP53 gene were detected by MLPA
in two of the three cases detected by FISH (3/33, 9%), whereas ATM
deletions were found by MLPA in four of the five B-CLLs detected by
FISH (5/33, 15%); in the two cases detected only by FISH, the low per-
centage of cells carrying the alterations (<80%) may hamper MLPA
detection. Finally, in one additional case, FISH assay was not able to
detect deletion at 11q22-23, instead identified by MLPA; this could be
the result of a deletion too small for the FISH probe. Our study showed
a good correlation between the MLPA and FISH results (91%). Moreover,
MLPA and FISH showed a comparable sensitivity. These results strong-
ly suggest that MLPA may represent a useful technique for the analysis
of genomic alterations in B-CLL and proven to be rapid, cost effective
and relatively easy performed, enabling the simultaneous analysis of
many samples.
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EVALUATION OF ERYTHROPOIESIS IN PATIENTS WITH MYELODYSPLASTIC SYNDROME
(MDS) GOOD RESPONDERS TO TREATMENT WITH ERYTHROPOIETIN,5-AZACITIDINE AND
LENALIDOMIDE

Danise P, Rovetti A.,' Di Palma A.," Avino D.,! Caliendo L.,
Rivellini E,* Maconi M., D’Arco A.M.?

'Laboratory Haematology Unit and *Oncology Haematology Department, P.O.
Umberto I Nocera Inferiore(Sa) *Laboratory Medicine A.O. S.Maria Nuova,
Reggio Emilia, Italy

Introduction. Automated hematology analyzers allow us to obtain some
erythrocyte and reticulocyte parameters that give information about
dysplastic aspects of erythropoiesis; among these, Reticulocyte Mean
Corpuscolar Volume (MCVr) is a parameter usually increased in dys-
plastic erythropoiesis (Bowen 1994, Ljung 2004) and it is not influenced
by transfusion. The aim of this study was the evaluation of erythro-
poiesis in MDS patients good responders to treatment. Materials and
Methods. 23 patients achieving good response to treatment, according to
IWG response criteria in MDS, were divided into 3 groups. Group I: 10
patients treated with erythropoietin (EPO) (10000-80000u/week). Group
II: 11 patients treated with 5-azacitidine (75 mg/m’/day subcutaneous x
7 days every 28 days). Group III: 2 patients with 5g- syndrome treated
with lenalidomide (10 mg/day reduced to 5 mg/day after 1 month
because of haematological toxicity). Data were obtained at baseline and
after 6 months of treatment. We evaluated Hemoglobin (Hb) and MCVr
obtained with the hematology analyzer Siemens ADVIA®2120. We
determined serum folates and serum holotranscobalamin in all patients
after 6 months of therapy. We didn’t performed a statistical approach
because of the small number of patients enrolled in the study. Results. The
data are shown in table. After treatment all patients showed an increased
level of Hb and became transfusion independent. Serum folates and
holotranscobalamin were normal. MCVr showed an increase in patients
treated with EPO and 5-azacitidine while 2 patients with 5g- syndrome
treated with lenalidomide showed a decrease in MCVr and 5q-
metaphases (25% and 80% abnormal metaphases less than baseline,
respectively). Discussion. The increase of the Hb values observed in 3
groups of patients demonstrated an increase in the efficiency of the ery-
thropoiesis. MCVr values, higher than reference values at baseline,
showed even higher values after treatment with EPO and 5-azacitidine,
suggesting a possible increase in the efficiency of a dysplastic clone. The
decrease of MCVr after treatment with lenalidomide, associated with the
decrease of the clone 5q-, allows us to hypotize the involvement of nor-
mal clones in the increased efficiency of erythropoiesis after this thera-

pY:

Table 1.
Hb baseline Hb after 6 months MCVr baseline MCVr after 6 months
means/range means/range means/range means/range
Group 1
(Treatment with EPO) 9.0(6.9-10.3)  11.5(8.7-13.7) 119.7(102.0-140.0) 126.4 (102.0- 145.0)
Group 2
(Treatment with 5-Azacitidine) 73(68-80)  10.3(8.4-12.7) 1285(120.0-140.0) 132.3(123.0-145.0)
Group 3
(Treatment with Lenalidomide) 70 13.9(13.6-14.1) 133.0(130.0-136.0) 118.0(116.0-119.0)
P046

FLOW CYTOMETRIC ANALYSIS OF RETICULOCYTE AND RED BLOOD CELL INDICES IN
INFANTILE PYKNOCYTOSIS

Danise P.,' Aurino A.M.;? Avino D.,! Amendolara M.,? D’Urzo G.,?
Di Concilio R.,? Di Palma A.,' Amendola G.

'Laboratory Haematology Unit and *Department of Paediatrics and Neonatal
Intensive Care Unit P.O. Umberto [ Nocera Infetiore (Sa), Italy

Infantile pyknocytosis is a rare transient haemoliytic anaemia of
neonatal age, first described by Tuffy et al. in 1959. We report on the
flow-cytometric analysis (Siemens ADVIA 2120° analyzer) of reticulo-
cyte and red blood cell indices performed in a large number of patients
affected by this disease, that were diagnosed and treated in our Depart-
ment. In the last three years six newbors were admitted to the hospital
for jaundice and/or anaemia, developing in the second or third week of

life. Family history, clinical and haematological phenotype of parents
were normal; all the patients were full-term babies, with a normal birth
weight; direct antiglobulin test was negative in all cases. The diagnostic
work up showed the presence in the peripheral blood of high percent-
age of irregularly contracted speculated erythrocytes morphological sim-
ilar to acantocytes (pyknocytes). Renal and liver function tests, serum
lipids and lipoprotein cholesterol pattern, osmotic fragility test, Hb elec-
trophoresis, glucose-6-phoshate dehydrogenase and piruvate kinase lev-
els were normal in all the patients. In the figure flow cytometric pattern
of cell volume and Hb concentration of erythrocytes and reticulocytes
of one patient is reported: it was peculiar and characterized by an
increased percentage of hyperdense red blood cells (A) , with an asym-
metry in the corpuscolar Hb concentration distribution curve (B) and a
normal symmetry of the reticulocyte Hb concentration repartition curve
(C), supporting the ethiologic role in infantile pyknocytosis of a still
unknown extra-corpuscolar factor of peripheral blood. All the patients
were treated with phototherapy, red blood cell transfusions and, in two
cases, erythropoietin therapy, for persistent anaemia and pyknocytosis;
they are now well at a minimun follow-up of eight months. So far the
diagnosis of infantile pyknocytosis has been infrequent, requiring both
the accurate evaluation of the peripheral smear and the esclusion of oth-
er neonatal haemolytic disorders. The flow cytometric pattern of reti-
colocyte and red blood cell, which is not found in other haemolytic dis-
ease such as hereditary spherocytosis etc., could support the diagnosis
of this severe neonatal disease.

Figure 1.
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FIRST-LINE ASSESSMENT OF HAEMATOLOGICAL DISORDERS BY A SINGLE-TUBE
CYTOFLUORIMETRIC EVALUATION

Danise P. Di Palma A., Avino D., Rovetti A., Sabatino A., Odierna G.,
Vitolo M., Esposito C.

Laboratory Haematology Unit P.O. Umberto I, Nocera Inferiore (Sa), Italy

Introduction. In the daily routine of laboratory haematology there are
variable percentages of samples that show qualitative and quantitative
abnormalities not clearly classified as haematologic neoplasm (light
increases in leucocyte subpopopulations, immature-granulocytes or oth-
er morphological abnormalities) that have to be assessed by microscop-
ic evaluation and/or deeper cytofluorimetric analysis, requiring skilled
operators and further and time consuming laboratory tests. We used an
automated cytofluorimetric test able to identify 16 leukocyte subpopu-
lations , to evaluate the possibility to distinguish in a preliminary way
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between haematological disorders that must be deeply investigated by
specific and reference cytofluorimetric tests and leukocyte abnormalities
by other origin. Matetials and Methods. 16-population WBC differentials
by flow cytometry (FCM) were obtained on haematological samples
with a 6 markers, 5 colors CD36-FITC/CD2-PE/CRTH2-PE/CD19-
ECD/CD16-Cy5/CD45-Cy7 cocktail by Coulter FC500. We examined
a total of 139 abnormal samples, including 79 haematological disorders,
with already known diagnosis according to the current criteria (13 Acute
Myeloid Leukemia (AML), 1Acute Lymphoblastic Leukemia (ALL), 27
B Chronic Lymphocyte Leukemia (B-CLL), 4 Chronic Myeloid Leukemia
(CML), 34 Myelodysplastic Syndromes (MDS) and 60 reactive disor-
ders (19 lymphocitosis, 11 neutrophilias (>15000/mmc), 12 monocito-
sis (> 1000/mmc) and 18 leucopenias). All samples were previously eval-
uated with traditionally cytofluorimetric approach and revised at opti-
cal microscope according to NCCLS H20A protocol. Results. In all acute
leukemias we clearly identified a blast population by the proposed gat-
ing strategy for CD45/CD16/CD19. All B-CLL were identified with
CD19/CD2 and CML with CD45/CD16. The combination of SS and
CD16 in the gating strategies identified 32/34 MDS except two refrac-
tory anaemia (RA) without leukocyte abnormalities. The leukocyte
abnormalities by other origin could be clearly identified and separated
from the haematological disorders by the gating strategies and the moAb
combination. Conclusion. We conclude that the use of a single-tube analy-
sis with a fixed gating panel could be a useful 1st-level screening tool to
distinguish between samples with haematological disorders that must
be deeply evaluated with the classical cytofluorimetric approach and
samples with aspecific leukocyte abnormalities.
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NEW INSIGHTS INTO SUB-CELLULAR LOCALIZATION OF LEUKEMIC NUP98 FUSION
PROTEINS

Gorello P.,' Mannucci R.,? Brandimarte L.,' Di Giacomo D.,!
La Starza R." Jankovic D.,? 'Beacci D.,' Martelli M.E,' Fornerod M., *
Schwaller J.,* Nicoletti I.> "Mecucci C.!

'Hematology, University Hospital Perugia, Italy; ‘Institute of Internal
Medicine, University Hospital Perugia, Italy; *Department of Biomedicine, Uni-
versity Hospital Basel, Switzerland; *‘Department of Tumor Biology, The Nether-
lands Cancer Institute, Netherlands

Background. Translocations involving NUP98 have been reported in
myeloid leukaemia (AML), myelodysplasia, chronic myeloid leukemia
blast crisis, and T acute lymphoblastic leukemia (T-ALL). NUP98 belongs
to the nucleoporin’s family, a class of proteins which constitute the
nuclear pore complex (NPC) and regulate the nucleo-cytoplasmic traf-
fic. As alterations in the nucleo-cytoplasmic traffic might contribute to
malignant transformation by oncoprotein mislocation, we investigated
the cellular localization of leukaemia -associated NUP98 fusion proteins.
Aim. To elucidate mechanisms underlying NUP98-X fusions we studied
cellular localization and interactions with the nuclear cytopaslmic traf-
ficking machinery of NUP98 and its homeobox (HHEX, HOXA9, PMX1)
and non-homeobox (LOC348801) fusion partners. Results and Comments.
EGFP-NUP98 was found in the nuclear rim and as small dots in nucleo-
plasm and nucleoli. Co-transfection experiments with DsRed-NPM1
showed NUP98 localized in the nucleolar fibrillar compartment. NUP98
and hCRMI1 colocalized strongly in nucleoplasmic and nucleolar dots.
LMB treatment, which impairs hCRM1 binding with nuclear export
sequences, resulted in a diffuse nucleoplasmic staining pattern and dis-
appearance of dots, confirming the NUP98-karyopherin interaction
played a functional role in nucleo-cytoplasmic traffic. EGFP-HHEX dif-
fusely stained nucleoplasm excluding nucleoli. EGFP-LOC348801 dif-
fusely stained nucleoplasm and cytoplasm. NUP98 fusions: EGFP-
NUP98/HHEX, gave a microspeckled pattern in nucleoplasm, sparing
nucleoli. LMB treatment of EGFP-NUP98/HHEX mutants suggested the
NUP98 N-terminal maintains its interaction with hCRM1 when fused
to HHEX. NUP98/HOXA9 and NUP98/PMX1, yielded speckles like
NUP98/HHEX. EGFP-NUP98/LOC348801(iso1) and EGFP-NUP98/
LOC348801(is02) showed speckles in nucleus, sparing nucleoli. Both
isoforms were found in nucleoli when co-transfected with pDsRed-
NPMI1wt, a CRM1-binding protein. NPM1 co-transfection did not local-
ize NUP98-HEX, NUP98-HOXA9, NUP98-PMX1 in nucleolus. Conclu-
sions. Our observations suggest that the subcellular localization of
NUP98 fusion proteins is influenced by both NUP98 and the partner in
each type of leukemic fusion (HHEX; HOXA9; PMX1; LOC348801).
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We show that NUP98 interacts with the hCRM1 system through its N-
terminal portion which is maintained in all fusions, and that the home-
odomain of Homeobox genes partners prevents the localization of

NUP98 in the nucleolus.
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ANALYSIS OF HFE, TFR2 AND FPN1 MUTATIONS IN PATIENTS WITH BIOCHEMICAL
PARAMETERS OF IRON OVERLOAD.

Giglio G.,' Gigli R.,” Magri M.;” Niro G.?
'U.O.S.di Onco-ematologia, *U.O.S. di Biologia Molecolare, Ospedale Civile
A. Cardarelli; ASREM, Campobasso, Italy

Introduction. Hereditary hemochromatosis is an autosomal recessive
disorder of iron regulation that results in abnormal intestinal iron absorp-
tion with progressive iron overloading of parenchymal cells. The bio-
chemical abnormalities of iron parameters include a transferrin satura-
tion of greater than 45% and a serum ferritin concentration of greater
than 300 micrograms/L in men and greater than 200 micrograms/L in
women. The disease is primarily due to C282Y mutation in the HFE
gene. The single point mutation 845A, changing cysteine at positon 282
to tyrosine (C282Y), in this gene has been identified as the main genet-
ic basis of hereditary hemochromatosis. Two other mutations, 187G, a
histidine to aspartate at amino acid (H63D), and 193T, a serine to cys-
teine at amino acid 65 (S65C), appear to be associated with milder forms
of hereditary hemochromatosis. Methods and Result. From March, 2004
to April, 2009 we studied 162 patients admitted to our Molecular Biol-
ogy Laboratory, referred for genetic testing due to familial links to this
disorder; or due to chronic viral HCV/HBC; or to steatosis, etc. Samples
were tested for 12 mutations of HEE gene, 4 mutations of TFR2 gene and
2 mutations of FPN1 gene. In the series studied, the overall C282Y allele
frequency was 4.3% and that of the H63D and S65C was 20.2% and
1.23%, respectively. Here, we describe the case of a woman who had
S65C/C282Y compound heterozygotes. None of the known TFR2 and
FPN1 mutations were identified. When checked at a second examina-
tion, transferring saturation and serum ferritin was significantly higher
in C282Y homozigotes, H63D/C282Y compound heterozygotes and
H63D homozygotes as compared to wild type subjects (¢<0.05). Inter-
pretation and conclusion. Subjects with hemochromatosis-associated
genotypes show a persistently higher mean saturation than do those
with wild type genotypes. Our results confirm previous findings on
C282Y and H63D mutations in southern Italy, showing a higher fre-
quency of allele H63D with respect to C282Y. Furthermore, the
homozygotes and compound heterozygotes for C282Y and H63D show
heightened iron parameters in respect to wild type subjects.
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COPY NUMBER VARIATIONS (CNVS) IN SOLITARY BONE AND EXTRAMEDULLARY
PLASMACYTOMA. A METAPHASE COMPARATIVE GENOMIC HYBRIDIZATION STUDY
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Pierini V.,! Galieni P.,* Martelli ME,' Mecucci C.!

‘Haematology, University Hospital of Perugia; *Dept. of Pathology I, Spedali
Civili Brescia; *Haematology Division, Ospedale Mazzoni, Ascoli Piceno, Italy

Background. B-cells are involved in solitary plasmacytoma (SP), a rare,
poorly characterised, clonal malignant proliferation of plasma cells. A
low mitotic index of terminally differentiated B-cells and difficulties in
obtaining biological samples hinder cytogenetic analysis. Aim. To char-
acterize genomic imbalances underlying pathogenetic mechanisms,
detect new target regions and compare genomic pathways in SP and
Multiple Myeloma (MM), metaphase comparative genomic hybridiza-
tion (M-CGH) was applied to paraffin-embedded tissue sections from
12 patients with SP. Materials and Methods. Four patients had bone SP (2
vertebral, 1 ileus, 1 on the third rib); 6 patients had extramedullary SP (2
trachea, 1 pharynx, 1 larynx, 1 nasal fossa mucosa, 1 tonsils). SP local-
ization was not reported in 2 patients. DNA from paraffin-embedded tis-
sue sections was processed in M-CGH experiments as previously
described. Results. All patients had multiple genomic imbalances. The
most frequent gain (10/12 cases) was at chromosome 19/19p. Other
recurrent gains involved chromosomal regions 17/17q (6 cases), 9/9q (4
cases plus 1 high-level amplification), 5/5q and whole chromosome 15
(4 cases each), 1q (2 cases plus 1 high-level amplification), 10/10p (3 cas-
es), 2q, 3p, 3q, 6p, 11/11q and 21 (2 cases each). Other high-level ampli-
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fications were found at chromosomes 4 and 15. The most frequent loss
(9/12 cases) was at chromosome 13. Other recurrent losses involved 1p
(5 cases), 4/4q, 6q, 8/8q, 11p and 14 (4 cases each), 4p, 12q, 18q (3 cas-
es each), 8p and 11q (2 cases each). Other chromosomes were sporadi-
cally involved in gains and losses. Bone SP was associated with loss of
chromosome 14 (3/4 cases versus 1/8 cases of other localizations) and
12q loss (3/4 cases) which was not observed in any other case (p<0.05).
Conclusions. 19p gain and 13q loss, but not chromosome 8 gain, were con-
firmed as the most frequent CNVs in SP. Gains at 5q and 17¢, and loss-
es at 4q, 8q and 11p emerged as new recurrent CNVs. At least 1 patient
with SP had gain at 1q, 3q, 5q, 7q, 9q, 11q, or 15q and loss at 6p, 13q,
or 16q, which overlaps with CNVs in MM, indicating genomic pathways
in SP and MM are elucidated by CNV studies. Distinctive CNVs char-
acterised bone SP.

Acknowledgments: associazione “Sergio Luciani”, Fabriano; Fondazione Cas-
sa di Risparmio di Perugia; AULL, Associazione Umbra Leucemie e Linfomi.
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MITOGEN-STIMULATED DIRECT ANTIGLOBULIN TEST COMPARED WITH TRADITIONAL
METHODS FOR THE DETECTION OF ANTI-RBC AUTOIMMUNITY
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Paccapelo C.,' Zaninoni A., Zanella A.
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The diagnosis of autoimmune haemolytic anaemia (ATHA) is based on
the serologic evidence of anti-erythrocyte autoantibodies detected by the
direct antiglobulin test (DAT), and its subsequent identification in the
RBC eluate and serum. The aims of the study were 1) to compare dif-
ferent traditional (tube, microcolumn and solid phase) and new (mito-
gen-stimulated, MS) DAT methods in different diagnostic conditions:
54 consecutive cases of haemolytic anaemia of suspected autoimmune
origin, 28 idiopathic AIHA in clinical remission, and 12 difficult cases of
DAT-negative AIHA, and 2) to correlate results with hematologic and
haemolytic parameters. DAT tube, microcolumn, solid phase, and elu-
ates were performed by standard techniques. MS-DAT was performed
by stimulating whole blood with PHA, PMA and PWM and antibodies
were detected by competitive solid phase ELISA. Forty out of 54 consec-
utive cases of suspected AIHA were positive by one or more tests name-
ly 14 DAT-tube, 19 microcolumn, 19 solid phase and 35 MS-DAT.
Among the 14 DAT-tube positive cases, 11 were confirmed by all test,
and 3 by one or more (1 microcolumn, 1 solid phase, and 1 MS-DAT),
eluates were positive in 11, and the majority of patients (10/14) showed
haemolytic anaemia. As regards the 26 DAT-tube negative cases, 7 were
positive in microcolumn and solid-phase (eluates positive in 2/8, panre-
active), and 16 in MS-DAT, although in both groups anaemia and
haemolytic signs were less clear. Mitogen stimulation increased the
amount of RBC-bound IgG in all groups, suggesting that MS-DAT could
disclose a latent autoimmunity. Tube-negative/other methods positive
cases included patients with B-CLL, myelodysplasia/aplasia, and tha-
lassemia intermedia, in which autoimmune phenomena are more fre-
quently observed than overt clinical autoimmune diseases. MS-DAT
failed to detect anti-erythrocyte antibodies in half cases AIHA in clini-
cal remission which still were tube-positive. Finally, MS-DAT was the
only positive test in 10 cases of AIHA of difficult diagnosis, and mito-
gen stimulation allowed the identification of autoantibody specificity in
culture supernatants of 2 cases which gave weak positive results in
microcolumry/solid phase only. We conclude that a battery of tests rather
than a single test is recommended for the diagnosis of AIHA, including
MS-DAT as an additional test for selected cases, although results have
to be cautiously interpreted in the whole clinical context.
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DIFFERENCE OF ERYTHROCYTE AND RETICULOCYTE INDICES IN MYELODYSPLASTIC
SYNDROMES WITH OR WITHOUT RINGED SIDEROBLASTS (RS)
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Introduction. Myelodysplastic syndromes are frequently associated with
erythrocyte and reticulocyte morphological abnormalities. Automated
haematology flow cytometers allow us to obtain many erythrocyte and
reticulocyte parameters that are influenced by the presence of dysplasia.
MDS with ringed sideroblasts showed marked aspects of dysplasia
including an increased percentage of hypocromic red cells (%Hypo) and
macrocytic red cells (% Macro) (Bowen 1996, Ljung 2004). The aim of this
study was designed to assess whether some erythrocyte and reticulocyte
indices are useful in the evaluation of the erythropoiesis and to distin-
guish between MDS with and without RS. Materials and Methods. We
analyzed 68 patients: 26 with MDS with RS and 42 with MDS without
RS. The following erythrocyte and reticulocyte indices were obtained by
the flow cytometer Siemens ADVIA® 2120: mean corpuscolar volume of
erythrocytes (MCV)and reticulocytes (MCVr), cell volume distribution
width of erythrocytesRDW)and reticulocytes (RDWr), haemoglobin
distribution width of erythrocytes (HDW)and reticulocytes (HDWr), cel-
lular haemoglobin distribution width of erythrocytes (CHDW)and retic-
ulocytes (CHDWTI), %Hypo and %Macro. We evaluated also the scat-
tergram volume/haemoglobin (Hb) concentration. Statistic test of Mann-
Withney was utilized to evaluated differences. Results. Data obtained
are shown in Table. All the parameters regarding distribution width of
erythrocyte and reticulocyte volume, Hemoglobin content and Haemo-
globin concentration (RDW,RDWr,HDW,HDWr,CHDW, CHDWr) were
higher in MDS patients with RS than in MDS without RS. MCV, %Hypo
and %Macro were equally higher in MDS with RS. The scattergram
volume/haemoglobin concentration showed a wide scattering of the
erythrocytes (double population macrocytic normocromic and
hypocromic microcytic) related to the numeric parameters previously
mentioned. Conclusion. Erythrocytes and reticulocytes analysis in flow
cytometry showed a larger distribution width of cell volume, haemoglo-
bin content and haemoglobin concentration in MDS with RS than in
MDS without RS. We found also higher values of %Hypo and %Macro;
this suggest a substantial heterogeneity of the erythropoieis with a dou-
ble population of erythrocytes (macrocytic and hypocromic microcytic).
Scattergrams showing the erythrocyte population could represent a diag-
nostic marker of MDS with RS because of its morphological pattern.

Table.
Parameters RARS OTHER MDS D
Median / Range Median / Range

CHOW 8.49 (6.76-11.79) 5.95 (3.36-8.64) <0.0001
CHDWr 8.64 (6.81-11.97) 6.03(3.26-9.41) <0.0001
HDOW 3.57(2.97-4.85) 3.32(2.50-4.33) 0.0017
HDWr 4.25 (3.04-4.24) 3.68 (2.54-5.08) 0.0004
RDW 23.75 (19.90-32.80) 18.75 (13.60-18.75) <0.0001
RDWr 17.70 (12.60-25.20) 12.80 (8.60-27.80) <0.0001
mcv 104.75(89.3-123.1) 95.40 (78.80-123.90) 0.0019
MCVr 125.70 (96.10-145.20) 126.00 (95.00-147.00) 0.7429
% Hypo 11.25 (4.10-26.10) 4.70 (0.30-36.00) 0.0055
% Macro 23.00 (5.90-55.50) 9.7 (0.20-54.50) 0.0001
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PREDICTIVE INFORMATIONS OF SOME COULTER LH 780 HEMATOLOGY ANALYZER IN
APLASTIC PATIENTS IN CD34 RECRUITMENT

Fesi E, Bono R., Talarico 1., Di Gaetano N., Sottile A.
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no, Instrumentation Laboratory S.p.A. Milano, Italy

Our unit of clinical and laboratory analysis is always active for the spe-
cific treatment of patients treated with chemotherapeutic agents, cyto-
static drugs and growth factors or patients involved in bone marrow
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transplant or stem cell infusion. We are evaluating Coulter LH 780 hema-
tology analyser that provides automated CBC parameters, 5-part leuko-
cyte differential, NRBC and reticulocyte counting. It uses VCS (Volume,
Conductivity and Light scatter) technology for the simultaneous evalu-
ation of size, nuclear/cytoplasm ratio and granularity of leukocytes and
new-blue-methilene stained reticulocytes. For each sample a 3-dimen-
sional scatterplot is generated together with cell population data (CPD)
in terms of mean and standard deviation of the VCS measurements (24
parameters for differential and 12 for retics). In this report we describe
two findings that could be useful in stem cell transplant. Coulter LH
780 provide Immature Reticulocyte Fraction (IRF) parameter that express
the young/mature retic ratio in RBC maturation (normal values: 0 —0.3).
We followed daily 3 patients that underwent to aplasia (close to 0,1 x
108 cells/mcl) until WBC recovery. As reported in the literature we inves-
tigated the role of IRF as a marker of bone marrow RBC production. We
found that IRF values remain lower than 0.3 during aplasia and then fol-
lows ANC and WBC recovery, raising his value and then stabilysing to
a normal value. Moreover, expecially in one patient, we observed that
IRF change occurs before WBC and ANC raise. We also investigated on
the values of Monocyte and Neutrophil CPD as they represent morpho-
logical characteristics of the cells and the change of their values is asso-
ciated with the presence of abnormal cells in the peripheral blood. Dur-
ing the patient follow up we discovered that monocyte and neutrophil
mean volume and its standard deviation raise day by day until they
reach the highest value when CD34 stem cells are at the highest con-
centration in PB. This happens in less than 2 days. We think that prob-
ably the stem cells are recognised by VCS technology with the same
morphological features of monoblast or myeloid blast and included in
the monocyte or neutrophil cluster. The variation of MO and NE mean
volume and standard deviation could be correlated with CD34 count as
semiquantitative determination of stem cells. These data are very pre-
liminary but they deserve to be deeply investigated. These parameters
are generated in a CBC/Diff/Ret test in the laboratory and could be use-
ful as screening tool during patient follow-up.
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GENOMIC DELETIONS OF THE CDKN2A LOCUS IN BCR-ABL1-POSITIVE ACUTE

LYMPHOBLASTIC LEUKEMIA (ALL) DEREGULATE G1/S CONTROL AND CONTRIBUTE TO
PROGRESSION OF DISEASE
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Background. 9p21 is a major target in the pathogenesis of a number of
human tumors. The locus harbors the CDKN2A/ARF tumor suppressor
gene, which encodes two cell cycle regulatory proteins cyclin depend-
ent kinase 2A (p16INK4a) and alternate reading frame (p14ARF). Patients
and Methods. In order to assess whether and how it is inactivated in ALL,
we studied 25 adult BCR-ABLI-positive ALL patients at the diagnosis
and 5 only at the time of relapse following tyrosine kinase inhibitor
treatments. Paired relapse samples were available for 4 patients.
Affymetrix Single nucleotide polymorphism (SNP) Genome Wide
SNP6.0 array was used to identify at the high resolution copy number
changes on 9p21. FISH analysis was performed in order to confirm SNP
results. PCR amplification and mutation screening of all exons by cloning
and subsequent sequencing were performed. Results. SNP array analy-
sis revealed CDKN2A genomic alterations in 28 % of diagnosed patients
and in 56% relapsed samples. Deletions were in the majority of cases
biallelic and had a mean size of 101.5 kb (range, 27 kb-286 kb), ranging
from 21823529 to 22122076. In two cases deletions of CDKN2A locus
was due to losses of chromosome 9 involving the cytobands from 9p21.3
to 9p13.1 or to 9p13.2. FISH analysis confirmed these deletions but failed
to detect focal alterations since most of them were below the resolution
of the commercial FISH probes. In order to assess whether CDKN2A loss
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is responsible for progression, in four patients SNP analysis was per-
formed both at diagnosis and at relapse. At diagnosis one patient
showed a small monoallelic deletion (28.5 kb) that was maintained at
the relapse. It is interesting to note that in another patient we found a
focal heterozygous deletion (107.1 kb) at the diagnosis that became
monoallelic at the relapse. In the two remaining patients, the alterations
of CDKN2A were found only at the relapse, suggesting that loss of this
locus is involved in disease progression. Mutation screening of all exons
showed that CDKN2A locus is not affected by point mutations, since
we only identified the SNP rs11515 (C/G) in 96%. Conclusions. Inactiva-
tion of the tumor suppressor gene CDKN2A by genomic deletions is a
frequent event in Ph* ALL and is involved in disease progression.

Supported by: European LeukemiaNet, AIL, AIRC, FIRB 2006, Fondazione
del Monte di Bologna e Ravenna, Strategico di Ateneo, GIMIEMA Onlus.
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Introduction. The therapeutic activity of hypomethylating agents in
myelodysplastic syndromes (MDS) and acute myeloid leukemia (AML)
has been the focus of several studies, but the mechanism of action of
these drugs is so far unclear, including not only epigenetic regulation, but
also apoptosis induction. In this work, we studied the apoptotic effect,
the hypomethylating activity and the gene expression profile of the
myeloblastic HL60 cell line after 5-aza 2-deoxycytidine (DAC) treat-
ment. Methods. Cytofluorimetric analysis using the Annexin-V-FLUOS
Staining Kit (Roche) was used to evaluate both early and late apoptosis.
We used the HG promoter 1.0 Tiling arrays and HG U133 Plus 2.0
expression arrays (Affymetrix) to analyze methylation (region length
350 base pair, 10 probes, p lower than 0.05) and expression profiles (p-
value lower than 0.01 and 2-fold change), respectively. To further char-
acterize the apoptotic process, we performed a RT2 Profiler Human
Apoptosis PCR Array (SuperArray), which includes 84 selected genes,
and semi-quantitative Real Time PCR. Statistical analysis of microar-
rays results were performed by Partek Genomic Suite Software. Resulls.
Decitabine treatment (72 hours at 1 micromolar) induced 25.2% and
9.4% early and late apoptosis, respectively, in HL60 cells. MeDIP
(Methylated DNA Immuno-precipitation) Gene Chip analysis showed
that more than 1500 hypermethylated regions were lost after treatment.
In this line, within approximately 39000 well characterized human
genes, 1123 were overexpressed. On the other hand, 498 genes were
downregulated, suggesting a wide effect of DAC treatment. Looking
into apoptotic pathways by a Real-Time PCR array, 13 genes (BIK,
BIRC3, BNIP3L, CD40, CD70, NOL3, LTA, BCL2L10, CASP5, CASP7,
CASP9, DAPK1 and TNFSF10) were overexpressed and 3 (LTBR, BID
and DFFA) were downregulated following DAC treatment. Conclusion.
Conlfirming previous results, DAC induced apoptosis in HL60 cells,
together with gene hypomethylation. This was not only associated to
induction, but also to downregulation of several cellular pathways,
pointing to additional mechanisms other than inhibition of DNA-methyl
transferase (DNMT) activity.
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In acute myeloid leukemias (AML) chromosomal aberrations,
detectable by conventional cytogenetics or targeted molecular tech-
niques, provide the basis for a classification with prognostic relevance.
Recent advances in genome-wide analysis of submicroscopic DNA seg-
ment copy number variations (CNVs) may allow the identification of
novel molecular tumor-associated abnormalities (somatic CNVs). How-
ever, CNVs are also present physiologically in the normal population
(germline CNVs) (Redon et al.,, 2006) and can represent potential predis-
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position factors in disease.

Table 1.
CNV or LOH per sample
Normal karyotype Abnormal karyotype

median range median range
CNV (diagnosis) 38 16-52 79 18-163
ratio gain/loss at diagnosis 7 6-7 15 422
CNV (remission) 24 16-32 49 20-167
ratio gain/loss at remission 1 12 9 120
germline CNV 18 14-21 33 117
somatic CNV 16 2-30 51 3-86
LOH (diagnosis) 299 285-314 316 307-317
LOH (remission) 291 285-297 295 282-318
germline LOH 283 278-289 287 287-308
somatic LOH 16 12-19 20 830

Indeed, CNVs can have dramatic phenotypic consequences as a result
of altering gene dosage, disrupting coding sequences, or perturbing long-
range gene regulation. In the present communication we report prelim-
inary results of a study aimed to test the ability of the last generation of
Affymetrix single nucleotide polymorphism (SNP)/CNV platform (SNP
Array 6.0), containing probes for the detection of CNVs and SNPs, to dis-
tinguish tumor-associated somatic CNVs and LOHs from germ-line ones.
Until now, 8 M4-M5 FAB subtype AML patients have been studied com-
paring bone marrow samples from the same AML patients at diagnosis
(>90% blasts) and at the remission phases to a predefined reference
model file, obtained from 270 healthy individuals (HapMap collection).
Results obtained are reported in Table 1. We found 13 somatic gains not
in overlap with known CNVs deposited in the Toronto Database of
Genomic Variants. The only recurrent somatic CNV (2/8 patients) was
a gain of 109kb in 7q22.1, where genes MGC57359 and GATS map. Five
recurrent germline CNVs have been detected, both at diagnosis and
remission samples, which could represent regions determining suscep-
tibility to AML. A trisomy 13 case showed a whole chromosome somat-
ic LOH at chromosome 21. 3/8 patients had an interstitial somatic LOH
in 19q13.12 in correspondence with adhesion molecules genes (CEA-
CAMI1, MEGES, PSG 1-6-7, ZNF 526). Finally, we detected an intersti-
tial germline LOH, common to all samples, in 16q22.1, where CBEB
(core binding factor beta) gene maps, involved in FAB subtypes evaluat-
ed in this study. Although this is an ongoing study, with preliminary
results, such genome-wide characterization of sub-microscopic DNA
alterations might contribute to the discovery of new markers and target
genes, with diagnostic, prognostic or therapeutic relevance.

P057

BCR/ABL FUSION GENE (M-BCR) QUANTITATIVE ANALYSIS USING IN VITRO
DIAGNOSTIC (IVD) MARKED TESTS: NANOGEN VERSUS IPSOGEN

Pezzetti L. Farioli R. Pungolino E. Intropido L. Caramella M.,
Del Curto C. Gabutti C. Nador G. Nichelatti M. Morra E.

Struttura Complessa di Ematologia, A.O. Niguarda Ca'Granda, Milano, Italy

Background. In the management of Chronic Myeloid Leukemia (CML)
real time quantitative Reverse Transcription PCR (qRT-PCR) has become
the standard method for detecting BCR/ABL fusion gene level. Quanti-
tative real time PCR standardization has been implemented according to
European Against Cancer Program (Gabert, Leukemia 2003). Currently,
high quality tests, In Vitro Diagnostic (IVD) marked, are commercially
available as Nanogen and Ipsogen methods. Aim. The aim of this study
was to understand how our previously achieved results using Nanogen
method could be in agreement with Ispsogen ones, since the latter
method includes ABL standard curve currently used in the Italian CML
Network quality controls. The main difference between Nanogen and
Ipsogen tests concerns the ABL standard curve. Methods. We analyzed
40 patient samples with both methods using Applied Biosystem Platform
7500 Fast. Sample preparation and quantitative analysis were performed
according to the Italian CML Network Protocol and following manufac-
turer’s indications. We compared the results from the two IDV tests in
terms of M-BCR copies, ABL copies and the relative M-BCR/ABL ratio.
Results. In order to verify the fitting of the two series of tests, results
were plotted and data analysis were performed. Nanogen vs Ipsogen
data (in terms of median Nanogen/Ipsogen ratio) highlighted the fol-
lowing preliminar statistical results: 1. M-BCR copies showed a median

ratio value of 1.16+0,570 (SD). 2. ABL copies showed a median ratio
value of 0.629+0.205 (SD). 3. M-BCR/ABL ratio showed a median ratio
value of 1.93+0.861 (SD). Conclusion. Taking into consideration the small
size samples of this analysis we could, however, hazard some consider-
ations. We detected in most patients a satisfactory correspondence
between Nanogen and Ipsogen data. Interestingly, we observed the best
fitting between M-BCR levels while a less evident agreement was found
between ABL levels, leading to a final M-BCR/ABL ratio displacement
(due to the higher ABL levels usually detected by Ipsogen method).
Therefore, after the introduction of a new method in monitoring CML
patients biologists and haematologists should be aware of quantitative
system analysis differences.

P058
THE AUTOMATED COUNTS OF THE IMMATURE GRANULOCYTES
Cappelletti P, Piva E., Pasini L., Buttarello M., Feruglio C.

Gruppo di Studio di Ematologia della Societa Italiana di Medicina di Laborato-
rio (GASE- SIMel)

The immature cells of the myeloid series such as metamyelocytes,
myelocytes, and promyelocytes are immature granulocytes (IG). The
IGs, normally absent from peripheral blood, are clinically useful to rec-
ognize many conditions such as bacterial infections, acute inflammato-
ry diseases, surgical and orthopedic trauma, sepsis, acute transplant rejec-
tion, cancer (particularly with marrow metastasis), tissue necrosis,
myeloproliferative diseases, steroid use and pregnancy. Microscopic IG
counts have limits of imprecision and lack clinical sensitivity because
these components are usually found in low concentrations (lower than
10 per cent). Conventional blood cell counting instruments can enumer-
ated only the WBCs. The Extended Differential Count (EDC) is the
counting of other cell types in addition to the 5 leukocyte populations
normally present in peripheral blood, a possibility offered by analysers.
Currently, the cell types included in the EDC are immature or atypical
cells such as blasts, IGs, atypical lymphocytes, haematopoietic progen-
itor cells (HPCs), and NRBCs. The principal aims of the EDC are to fur-
ther reduce the need for microscopic revision, to obtain more precise and
accurate counts for rare populations with respect to microscopic count,
and to allow for differential counts on material with a more complex cell
composition, such as marrow blood. Our study aims to assess the new
technologies that count the IGs, also considering their dysplastic fea-
tures. Imprecision and accuracy between the different methodologies in
comparison with the manual morphology count were evaluated. At the
IG cut-off of over 3 per cent, the counting of immature granulocytes
showed a good specificity for all analyzers (from 88 to 100 per cent)
while sensitivity was very different, depending on the technology and
software used for the analysis of events (from 12 to 82 per cent). Previ-
ous studies agree that IG counts have a high specificity for infectious con-
ditions but are accompanied by low sensitivity. This low sensitivity does
not allow to use the automated IG counting for the purpose of screen-
ing or early infection detection, while the clinical use in the evaluation
of therapeutic response (e.g. to antibiotic therapy) seems more appropri-
ate. At present, IG counting should not appear in the haematological
report and must be used as a benchmark instrument-specific decision-
making rules for reviewing or to be used in interpretative reporting.

P059

METHYLENETETRAHYDROFOLATE REDUCTASE (MTHFR) POLYMORPHISMS IN PATIENTS
TREATED WITH INTERMEDIATE-HIGH DOSE OF METHOTREXATE

Porrini R.,! Ferrari A.,' Cox MC.,' Conte E.,! Pacilli M., Montefusco E.,!
La Verde G.,' Gentile G.,> Simmaco M.,* Monarca B.!

'U.O.C. Ematologia, Azienda Ospedaliera Sant” Andrea, II Facolta di Medic-
ina e Chirurgia, Universita di Roma “La Sapienza”; *Diagnostica Molecolare
Avanzata, Azienda Ospedaliera Sant” Andrea, II Facolta di Medicina e Chirur-
gia, Universita di Roma “La Sapienza”, Italy

Association with MTHFR polymorphisms and toxicity or outcome
of disease was investigated in haematological patients treated with
methotrexate, with no univocal results. We retrospectively studied 12
patients (M: 8/ F: 4, mediane age 45 yrs, range 31-60), affected by Non
Hodgkin Lymphoma (3 Mantle cells, 3 Burkitt and 3 DLBC with CNS
localization, 1 Anaplastic T cells, and 1 Lymphoblastic T Lymphoma) and
one Acute Lymphoblastic Leukaemia, submitted to different chemother-
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apeutic regimens, all containing intermediate-high dose of MTX for a
total of 29 courses. We divided patients in two groups:group A submit-
ted to intermediate dose of MTX (1-2 gr/m?); group B with high dose of
MTX (3-5 gr/m’). In all patients, MTX were subministered in 24 hours
infusion and folinic acid rescue were performed at standard dosage. We
considered in particularly hepatic toxicity and incidence of mucositis, in
association with delayed elimination of MTX. All patients were tested
for MTHER polymorphisms C677T and A1289. Group A: 5 patients, for
a total of 13 courses. In 10/13 courses (76%), we have a delay in MTX
elimination (>72h); hepatic toxicity of grade II-IIl were recorded in 4/13
courses (31%), mucositis in 7/13 (54%), 5 of grade I, 1 of grade II, 1 of
grade III. Two patients showed a very high delay in MTX elimination
(>120 h), with mucositis of grade II without hepatic toxicity. Four
patients, who received an association with ARA-C, showed grade III-
IV of haematological toxicity. Among these 5 patients 3 were mutated
for C677T (2 eterozigosis, 1 omozigosis) and 2 were non mutated for
both polymorphisms. The two patients with higher toxicity were not
mutated. Group B: 7 patients for a total of 16 course. A delay of MTX
elimination was seen in 14/16 (87 %), hepatic toxicity in 5/16 (31%), 1
of grade II, 1 of grade II, 3 of grade I, mucositis in 9/16 (56 %), 6 of grade
I, 1 of grade 1I, 2 of grade III. In 6 out of 14 delayed MTX courses we
recorded a very high delay (>120h) with hepatic toxicity in 3/6 and
mucositis in 6/6 courses. Among these 7 patients, 2 showed C677T
eterozigosis, and 1 A1289 omozigosis and 4 showed both mutations in
eterozigosis. We were not able to find any correlation between toxici-
ty and MTHER polymorphisms in this subset of patients. In 6 out of 7
patients grade III-IV of haematological toxicity was seen: among these
6 patients, 5 were treated with an association with ARA-C, while one
patient received only MTX.

P060
ERYTHROBLASTS: ANALYTICAL PERFORMANCES AND CLINICAL RELEVANCE

Miconi V., Piccinini C., Maconi M., Fusco I., Diquattro M.

Gruppo di Studio di Ematologia della Societa Italiana di Medicina di Labora-
torio (GASE-SIMel)

Detection and count of erythroblasts (NRBC) is still an open question
for automated haematology. NRBCs interference can affect blood cell
counts as well as leukocyte differential counts. The presence or the per-
sistence of NRBCs in peripheral blood of adults is a remarkable indica-
tor of pathology. NRBC counting can provide relevant diagnostic and
prognostic informations for clinicians and laboratory in many clinical
conditions, and in diagnostic areas such as critical care, paediatrics,
oncology and haematology. The improvements in blood cell counters
technology has produced more accurate and precise counts giving to
professionals new diagnostic tools. At present time several analytical
methods for NRBCs detection and counting are available, based on flu-
orescence, scatter, nuclear density, conductivity and cytochemistry stain-
ing. An evaluation, promoted in 2008 by Haematology Study Group
(GdS-E) of Italian Society of Laboratory Medicine (SIMeL), enrolled a
large number of patients with known pathology and a wide range of
NRBC concentration. All samples have been processed with five top
performance haematology analyzers (Abbott Cell Dyn Sapphire, ABX
Pentra 120 DX, Beckman Coulter LH 750, Siemens Advia 2120 and Sys-
mex XE 2100). The aim was to evaluate clinical sensitivity and analyti-
cal performances in samples with a wide range of erythroblasts concen-
trations and known pathology. Blood smears were obtained from each
sample and 800 cells have been counted by 4 experienced morphologists.
Positivity threshold was set at 1 erythroblast per 800 cells (0.125%). Pre-
liminary results indicate that erythroblast counting performs better than
NRBC flag alone, which has more sensitivity than specificity. At
extremely high and low NRBC concentrations technology limits become
evident and therefore, flag sensitivity set by manufacturers hardly affects
sensitivity and specificity performances. Fluorescence based methods
show a better correlation among them than non-fluorescence based
methods. Future evolution of automated haematology devices should
move toward a routine integrated NRBC count to provide positive out-
comes for both clinician and patients, acceptable and a further reduction
in the need of smear review rate.
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CLINICAL VALUE OF INSTRUMENTAL SEPSIS HAEMATOLOGICAL PARAMETERS

Cenci A.M., Biasioli B., Golato M., Papa E, Moretti M.

Gruppo di Studio di Ematologia della Societa Italiana di Medicina di Labora-
torio (GASE-SIMel,)

Sepsis presents several different symptoms and signs for cellular
events and humoral factors. Changes, activity, expression, release
depend on variables as pathogenic agents, genetic susceptibility, coex-
isting conditions. Few innovative diagnostic markers are found to pro-
vide sensitive and specific tests in useful time, so inadequate treatment
for delayed diagnosis can affect this status. CBC and leukocyte differ-
ential are useful to reach real time clinical goals in sepsis. The diagnos-
tic value of old and new haematological parameters, and their clinical
and timely correct contribute to managing in septic patients are here
discussed. 44 CBC K2EDTA samples from 31 in-patients, 18 male, 13
female, 32-88 years aged (mean 70), with medical, surgical, different
stage/degree sepsis, from Intensive Care Units are tested. For 8 patients
a 2 weeks follow up, intra-day and day by day, was scheduled and,
among the other tests, new full-automated haematological parameters
from 5 top counter using different analytical principles were evaluated
in sepsis condition. Results: a) good CBC performance and correlation
between flow cytometric and counter integrated CD64; b) usefulness of
IG per cent and amount, better performing if fluorescence supplied; c)
interesting flags and functional parameters immaturity/dysplasia sepsis
related; d) still poor monocytes automation performance if microscopy
referred; monocytes counting and function are more accurate by flow
cytometry; e) contribute in platelet count and MPV accuracy. In the very
common sepsis low counts, with several cellular fragments and
microparticles different from platelet circulating, performing CD 61-41
can be a real added value. New functional IPF (Immature Platelet Frac-
tion RNA enriched) could measure in real time the new marrow platelet
production without invasive problematic action; Mean Platelet Mass
(MPM) gets same value. f) NRBC released in peripheral blood, a nega-
tive prognostic sign, and their automatic counts are useful and reliable,
over all if fluorescence supplied. According to literature, reported data
show today contribute of automated haematology as analytical accura-
cy, new parameters, technological syncretisms, positive time consum-
ing. Information about IG and NRBC all together in the same sample are
also an added value, useful in septic patient’s clinical evaluation and
managing. CBC is still crucial in clinical and laboratory pathways built
upon cell morphology and functional evaluation.
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MONOCYTES BETWEEN REACTIVITY AND DYSPLASIA
Casolari B., Da Rin G., Doretto P., Bulian P., Siviero E

Gruppo di Studio di Ematologia della Societa Italiana di Medicina di Laborato-
rio (GASE-SIMeL)

Monocytes represent 5-10 per cent of peripheral blood leukocytes.
They originate from a myeloid precursor in the bone marrow, are
released in the circulation and then enter tissues. The half-life of mono-
cytes in blood is about 3 days, then they may continuously repopulate
macrophage or dendritic cell (DC) populations to maintain homeostasis.
Circulating monocytes are divided in two subsets on the basis of the
expression of CD14 and CD16. The dlassical CD14hiCD16- monocytes
are large, near 18 micrometer in diameter, and represent about 80-90 per
cent of circulating monocytes. In contrast the ‘nonclassical’ CD14low-
CD16+ are smaller, 14 micrometer in diameter, and constitute about 10
per cent of circulating monocytes. Additional, albeit smaller, monocytes
subsets can also be distinguished by surface molecule expression. A pop-
ulation of CD14, CD16 and CD64 has been reported. These cells seem
to combine characteristics of monocytes and DCs. Compared with
CD14"CD16  classic monocytes (which are also CD64%); these
CD14*CD16°CD64" cells have a similarly high phagocytic activity.
Although the origins of this subset are not known, it could be an
immunoregulatory monocyte phenotype or an intermediate phenotype
between monocytes and DCs. Another small subset, constituting about
1-2 per cent of mononuclear cells, expresses CD56, a neural cell adhe-
sion molecule isoform. The frequency of CD 16'CD56" monocytes is
increased in patients with inflammatory bowel disease. A considerable
increase in the number of the CD14°*CD16" monocytes had been
described for a variety of systemic, infectious agents in humans, bacte-
rial sepsis. A diagnosis of CMML requires persistent peripheral mono-
cytosis (more than 1.0x10°/L) and myelodysplasia or, if dysplasia is not
evident, cytogenetic abnormalities or exclusion of other causes of per-
sistent monocytosis (equal or grater than 3 months). In our tests some
discrepancies between instruments in monocyte counts were observed;
these may indicate that the different technologies do not always recog-
nize the same type of cell and it may be dependent on the difficulty in
identifying monocytes consequently their heterogeneity (size, nuclear
morphology, granularity, and functionality). The reference method for
monocyte count could be improved by using a flow cytometry. The reli-
able distinction of dysplasia from reactive monocytosis can be challeng-
ing. Additional diagnostic tools to aid in this differential diagnosis would
be highly desirable.

MyYELOMA 1
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BORTEZOMIB, HIGH-DOSE DEXAMETHASONE AND LOW-DOSE ORAL
CYCLOPHOSPHAMIDE FOR RELAPSED-REFRACTORY MULTIPLE MYELOMA IN “VERY”
ELDERLY PATIENTS: EFFICACY AND TOXICITY

Mele G., Pinna S., Giannotta A., Loseto G., Copp M.R., Brocca M.C,,
Melpignano A., Quarta G.

Haematology Division and BMT Unit, Antonio Perrino Hospital, Brindisi, Italy

Introduction and Aims. MP-THAL represents the reference treatment for
previously untreated elderly patients with multiple myeloma (MM).
Unfortunately, the combination chemotherapy-thalidomide induces
neutropenia and thrombocytopenia, and infections represent an impor-
tant complication; grade 3 to 4 infections are reported in 16% patients.
We have examined the anti-MM activity and toxicity profiles of the
combination bortezomib (V), dexamethasone (D) and cyclophos-
phamide (E) in a small cohort of “very” elderly patients with relapsed or
refractory MM. Patients and Methods. This study has been performed
with the informed consent of patients. Eighteen very old patients (medi-
an age 76 years [range 73-84]), 10 female and 8 male, with relapsed-
refractory MM after a median of 2 therapies (range 1-4) were enrolled
to receive six-eight four-week treatment cycles with bortezomib, high-
dose dexamethasone and low-dose oral cyclophosphamide. Bortezomib
was given according to conventional scheduled treatment (1,3 mg/m’ on
days 1, 4, 8, 11); dexamethasone 20 mg was given on days 1 4 and 15
18; cyclophosphamide 50 mg PO was given daily for 21 days. A maxi-
mum of 6-8 cycles was planned. Every new cycle was allowed if the neu-
trophil count was >1x10°/L and platelet count >50x10°/L. In addition, all
patients received prophylaxis antiviral, trimethoprim-sulfamethoxazole
and oral non-absorbable antifungal medication. Response was defined
according to IMWG criteria. Results. All eighteen patients (100%) com-
pleted at least two cycles of therapy and were evaluable for response.
Three patients (17 %) interrupted prematurely the treatment for WHO
grade 4 neuropathy (peripheral sensory and motor neuropathy). Fifteen
patients (83%) completed the planned 6-8 cycles. No patient died dur-

ing treatment.

o

‘!L L

g e
1= ”

| =

Overall toxicity was acceptable and predominantly non-haematolog-
ic. The mean neutrophil count at the start of each cycle was 3.0x10°/L
(range 1.7-5.4); neutropenia <1x10°/L was not documented. The mean
platelet count at the start of each cycle was 215x10°/L (range 69-522).
WHO grade 2 thrombocytopenia was observed in 3 patients (17 %);
thrombocytopenia appeared prevalently on days 8 and 11; platelet count
did not require a delay of the treatment or dose reduction of drugs; the
transient reduction of platelet count returned to baseline during the
recovery period of each cycle. The dose of dexamethasone was reduced
in 3 patients (17%) for personality changes. The dose of bortezomib
was reduced in 3 patients (17 %) for the occurrence of WHO grade 2 neu-
ropathy. Only one patient underwent a schedule modification to week-
ly administration of bortezomib because of severe orthostatic hypoten-
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sion and two episodes of syncope. WHO grade 1-2 diarrhoea was
observed in 5 patients (28%). Less common side-effects, which did not
require any interruption of treatment or dose reduction, included hyper-
glycaemia, oedema of the lower limb, insomnia. Not a single episode of
infections was seen during the study. In our experience VDE produced
a rapid reduction of M protein within the first/second month. ORR (>
PR) was 83% (15/18 patients); namely, 2 patients (11 %) achieved a CR,
11 (61%) a VGER, 2 (11%) a PR and 3 patients (17 %) were NR. Respons-
es were independent of B2microglobuline, albumine, disease stage
according to Durie and Salmon, age, and number of prior therapies. Six
out of 15 patients relapsed. Median time to progression was 9 months
(range 3-31). Conclusions. The anti-myeloma activity (ORR 83%) and
the favourable toxicity profile similar to that seen in the total population
suggest that this combination approach is active and tolerable also in
“very” elderly patients with refractory/relapsed MM and that “very” old
patients might benefit most from bortezomib-based regimens, too.

P064

ESTABLISHMENT OF AN INTERLEUKIN-6 INDEPENDENT VARIANT (CMA-03,/06) OF THE
HUMAN MYELOMA CELL LINE CMA-03: BIOLOGICAL AND MOLECULAR
CHARACTERIZATION BY A GENOMIC INTEGRATIVE ANALYSIS

Verdelli D., Nobili L., Todoerti K., Mosca L., Fabris S., Leone S.,
Lambertenghi Deliliers G., Lombardi L., Neri A.

Dipartimento di Scienze Mediche, Centro di Ricerca per lo Studio delle Leucemie,
Universita di Milano e U.O. Ematologia 1, Fondazione IRCCS Policlinico,
Milano, Italy

Background. Interleukin-6 (IL-6) has been identified as the most impor-
tant growth and survival factor for multiple myeloma (MM) cells. The
novel CMA-03/06 human myeloma cell line is an IL-6-independent vari-
ant of CMA-03/06, previously established in our laboratory. Aims and
methods. To perform a biological and molecular characterization of the
new cell line by means of standard procedures, and to provide insights
into the signaling pathways and target genes involved in the growth
and survival of CMA-03/06 using an integrative genomic analysis involv-
ing both gene expression and genome-wide profiling approaches. Results.
The addition of IL-6 to the culture medium of CMA-03/06 cells or co-
culture with multipotent mesenchymal stromal cells didn’t induce an
increase in their proliferation. The immunophenotypic analysis revealed
that CD45 expression was considerably reduced in CMA-03/06 com-
pared with CMA-03 cells, whereas they were found positive for both
chains of IL-6 receptor, CD126 and CD130, almost undetectable in
CMA-03 cells. IL-6 could not be detected in the supernatants from either
CMA-03 or CMA-03/06 cell lines within 48 h using a high sensitivity IL-
6 specific ELISA. Nevertheless, western blot analysis revealed the IL-6
induced activation of signal transducer and activator of transcription 3
(STATS8) and STATT1 in both cell lines. Global gene expression profiling
analysis of CMA-03/06 compared with CMA-03 cells allowed the iden-
tification of 21 upregulated and 47 downregulated genes, many of which
particularly relevant for MM biology, that are mainly involved in cellu-
lar signaling, cell cycle, cell adhesion, cell development, regulation of
transcription, immunologic, inflammatory or defense activity, and apop-
tosis. Comparison of genome-wide profiling analysis of CMA-03/06
and CMA-03 cells evidenced a different copy number in only 15 small
chromosomal regions. None of the genes differentially expressed in
CMA-03/06 compared with CMA-03 except one were positioned on
these regions. Conclusions. Our data confirm the IL-6 independence of
CMA-03/06 cell line and the absence of an autocrine IL-6 loop, even
though the cells maintain the IL-6 signaling pathway responsiveness.
The novel CMA03/06 cell line may represent a suitable model for stud-
ies investigating molecular mechanisms involved in clonal evolution
towards IL-6 and/or stroma-independent growth and survival of myelo-
ma cells.
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AGGRESSIVE THERAPEUTICS APPROACH INCLUDING IN HOME ASSISTANCE
CHEMOTHERAPY IN MULTIPLE MYELOMA

Fiorini A., Morucci M., Carpaneto A., Celesti E, De Gregoris C.,
Falcucci P, Tini V., Trape G., Mastini C., Montanaro M.

UOC Ematologia Ospedale di Ronciglione Viterbo, UOC Ematologia Ospedale
di Ronciglione Viterbo, UOC Ematologia Ospedale di Ronciglione Viterbo, UOC
Ematologia Ospedale di Ronciglione Viterbo, UOC Ematologia Ospedale di
Ronciglione Viterbo, UOC Ematologia Ospedale di Ronciglione Viterbo, UOC
Ematologia Ospedale di Ronciglione Viterbo, UOC Ematologia Ospedale di
Ronciglione Viterbo, UOC Ematologia Ospedale di Ronciglione Viterbo, UOC
Ematologia Ospedale di Ronciglione Viterbo, Italy

Multiple myeloma (MM) is a B-cell neoplastic disease characterized
by bone marrow infiltration by malignant plasma cells which secrete
monoclonal immunoglobulin fragments. Although several parameters
such as B-2-microglobulin, serum creatinine, haemoglobin, calcium lev-
els or cytogenetics abnormalities have been considered as predictive fac-
tors of the outcome of patients (pts) with MM, the molecular features
of this disease remain still unclear. Consequently therapy for MM
remains empiric. New agents have improved the possibility of obtain-
ing disease response and better quality and duration of responses.
Although response to therapy traditionally has not been considered a
good predictor of long-term outcome, most recent studies suggest that
response is a surrogate of improvement in survival. Here, we want to
show that, despite relapse and therapy-toxicity, pts with MM must be
always treated after relapse or in presence of progressive disease, and if
possible also in home assistance (HA) chemotherapy, especially elderly
ones, because survival increases in presence of PR, VGPR or SD rather
than in presence of PD. We report a retrospectively analysis of 181 pts
(94 E 87 M, median age 58 ys ) diagnosed with MM in our institution
from 1980 to 2007. Overall survival (OS) was influenced significantly by
ISS (1 > 3 and 2 >3; and 1+2 >8), renal impairment (cr >1.5
micrograms/deciliters), -2 microglobulin (>3.5 micrograms/deciliters),
LCh-MM vs not LCh-MM, and haemoglobin <10 grams/deciliters,
autologous or allogeneic transplamtation ; bone lesion or fractures, iso-
type kappa/lambda, precedent MGUS and the presence of Amiloid AL
didn’t influence survival. Pts who achieved PR or VGPR after first line
therapy (47 %) had an OS longer than pts in progressive disease (PD)
(31.5%) or stable disease (SD) (21.5%), as pts with PR + VGPR vs PD;
also after second and third line therapy. OS of pts in HA chemotherapy
was 13 months from the moment of enrollment in home assistance
chemotherapy. We treated 35 pts in HA chemotherapy and the median
survival (ms) was 52.2 months vs 36 months of pts not in HA
chemotherapy, matched for the same characteristics. 18 pts of these are
still alive (ms 65.7 months vs pts not in HA chemotherapy ms 47.5) but
our data are still limited and the comparison between the two groups
doesn’t achieve statistical evidence(p=0.07). We can only suggest that pts
with PD or relapse must be treated also in HA chemotherapy;, if elder-
ly, to achieve at least a SD.

P066

IMMUNOHISTOCHEMICAL EVALUATION OF SARCOGLYCANS AND INTEGRIN IN GINGIVAL
EPITHELIUM OF MULTIPLE MYELOMA PATIENTS WITH BISPHOSPHONATE-INDUCED
OSTEONECROSIS OF THE JAW

Allegra A.,' Favaloro A.,> D’Angelo A.,' Nastro Siniscalchi E.,* Alonci
A.,! Oteri G.,* Granata A.," Petrungaro A.,' Cicciu D.,* De Ponte ES.?
Anastasi G.,” Musolino C.!

'Division of Hematology, *Department of Biomorphology and Biotechnologies,
*Division of Oral and Maxillofacial Surgery, ‘Department of Dentistry, Policlin-
ico G. Martino, University of Messina, Messina, Italy

Osteonecrosis of the jaw (ON]) is an adverse outcome associated to
bisphosphonate (BPs) treatment. It is not known whether the ON]J lesion
originates in the bone, or whether it may initiate in the oral mucosa.
Samples of gingival epithelium were obtained from patients treated with
zoledronate which no showed the ONJ and from patients treated with
BPs which showed the ONJ. These samples were compared with gin-
gival epithelium of control subjects which had undergone odontoiatric
surgery for other reasons. Patients treated with BPs were affected by
Multiple myeloma. Immunohistochemical study was made using con-
focal laser scanning microscopy. The triple immunofluorescence reac-
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tion, performed between type IV collagen, integrin, and epsilon-sarco-
glycan antibodies, in control subjects, showed a clear normal pattern of
all proteins in basal lamina; besides, any vascular structure was
detectable while the epithelial side was not detectable for these pro-
teins. The fluorescence analysis of same proteins in samples of subjects
treated with BPs that no showed lesions showed an almost absence of
protein staining patterns in correspondence of basal lamina, but clearly
detectable staining for all tested proteins in correspondence of vascular
structures that are numerous. In ONJ subjects, we observed an increase
of protein staining patterns on basal lamina and an increase of vessels
below the basal lamina. Triple fluorescence reaction performed with
laminin, a-sarcoglycan, and -sarcoglycan in control subject showed a
normal staining patterns of all proteins with a clear fluorescence on basal
lamina. In BPs treated subjects that no showed lesions, basal lamina flu-
orescence was absent whereas the vessels were clearly detectable. In
ONJ subjects it was possible to highlight newly an increase of staining
patterns on basal lamina and a massive increase of vascular structures.
Triple fluorescence reactions using vinculin, integrin, and gamma-sarco-
glycan antibodies showed the same behaviours. Finally, in the samples
treated with BPs showing lesion, it was detectable an increase of stain-
ing pattern both in the basal lamina and in vessels. The increase of these
proteins in basal lamina, in concomitance with formation of the lesion,
could indicate a compensative behaviour in the remodelling of the gin-
gival mucosa in order to restore the epithelial architecture. The neoan-
giogenesis, unexpected feature during BPs treatment, could confirm this
compensative role of tested proteins.
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Figure 1. Compound panel showing immunohistochemical findings in human
gengival epithelium immunolabeled by a triple fluorescence reaction, with
type IV collagen (green channel), a7B-integrin (red channel) and -sarcogly-
can (blue channel). The gingival epithelium was analyzed in control sub-
jects (A), in BPs treated subjects whitout ONJ (B) and in ONJ patients (C).
For each reaction it is possible to analyze the single protein separately, the
transmitted light and the merge beetween all channels.It was visible the
almost complete absence of tested proteins on basal lamine in subjects
without ONJ, and a new increase of the same proteins in ONJ subjects.
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CXCR4 AND CD43 CO-EXPRESSION IN PLASMA CELL MALIGNANCIES

Improta S., Lucania A., Villa M.R., Della Cioppa P, Esposito M.,
Quirino A.A., Mastrullo L.

U.O.C. Ematologia, P.O. San Gennaro , ASL NA," Naples, Italy

Bone marrow (BM) microenvironment has been envised as a “trap” for
circulating multiple myeloma (MM) precursors, which expand and dif-
ferentiate to malignant plasma cells within the BM, invading the periph-
eral blood only in the terminal stage of the disease, i.e. plasma cell
leukemia (PCL). While several adhesion molecules have been identified

that promote the binding of malignant plasma cells to BM accessory
cells and extracellular matrix (i.e. CXCR4), little is known on molecules
able to prevent such interactions, by eventually favoring the escape of
tumor cells from the BM “trap”. Previous studies have indicated that the
CD43 sialoglycoprotein functions as an anti-adhesion molecule by pro-
viding a repulsive barrier around cells due to its extended conformation
and negative charge of sialylated residues. We investigated CXCR4
expression and its association with the expression of the CD43 sialogly-
coprotein on bone marrow plasma cells of MM and PCL patients. We
have analyzed the bone marrow blood of 45 patients with MM and 8
with PCL. 29 out of 45 MM patients presented a IgG component, while
the remaining 16 were IgA. On the basis of the staging criteria, 24/45
patients were in stage I-Il and 21/45 in stage IIl. We evaluated CXCR4
and CD43 expression by flow cytometry. Mean fluorescence intensity
ratios (MFIRs) were calculated by dividing the mean fluorescence inten-
sity for CXCR4 and CD43 by the mean fluorescence of the respective
nonspecific isotype control. 24/45 MM patients (stage I-II) showed high
CXCR4 expression (median MFIR 15.2; range: 10.3-50.4) while 21/45
(stage III) showed lower CXCR4 expression (median MFIR 6.5; range:
5.1-9.5). All MM patients were CD43 negative. By contrast all PCL
patients were CD43 positive (MFIR 7.8; range: 6.2-10.1), while CXCR4
expression was like MM stage III patients group (MFIR 6.2; range: 4.8-
8.9). Our results that malignant plasma cells from MM lack surface CD43
as opposed to PCL in which CD43 expression was found at a high cel-
lular density, indicate that CD43 expression may be related to the bio-
logical and clinical progression of MM. Moreover the possible prognos-
tic role of CXCR4 in MM warrants further clinical investigation on a larg-
er series of patients even on the basis of future therapeutic strategies.
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GLOBAL HYPOMETHYLATION OF REPETITIVE DNA ELEMENTS IS ASSOCIATED WITH
TUMOR PROGRESSION IN MULTIPLE MYELOMA

Fabris S.,' Bollati V.,> Ronchetti D.,' Mosca L., Pegoraro V.’ Ciceri G.,'
Baldini L.,' Lambertenghi Deliliers G.," Bertazzi P. A.> Neri A.,'
Baccarelli A?

'Dipartimento di Scienze Mediche, Universita di Milano e Ematologia' CTMO,
Fondazione IRCCS Policlinico, Mangiagalli e Regina Elena, Milano, Italy;*Cen-
tro di Ricerca EPOCA, Universita di Milano, Fondazione IRCCS Policlinico,
Milano, Italy

Multiple Myeloma (MM) is characterized by a wide spectrum of
genetic changes. Global hypomethylation of repetitive genomic
sequences such as long interspersed nuclear elements-1 (LINE-1), Alu
and satellite o (SAT-0) sequences has been associated with chromoso-
mal instability in cancer. Methylation status of repetitive elements in
MM has never been investigated. In the present study we used a quan-
titative bisulfite-PCR pyrosequencing method to evaluate the methyla-
tion patterns of LINE-1, Alu and SAT-a in 23 human myeloma cell lines
(HMCLs) and purified bone marrow plasma cells from 53 newly diag-
nosed MM patients representative of different molecular subtypes, 7
plasma cell leukemias (PCLs), and 11 healthy controls. MMs showed a
decrease of Alu (median: 21.1% 5 mC), LINE-1 (70.0% 5 mC) and SAT-
o (77.9%5 mC) methylation levels compared with controls (25.2%5
mC, 79.5% 5 mC and 89.5% 5 mC, respectively). Methylation levels
were lower in PCLs and HMCLs (16.7 and 14.8% 5 mC for Alu; 45.5 and
42.4% 5 mC for LINE-1; and 33.3 and 43.3% 5 mC for SAT-q, respec-
tively) compared with MMs. In addition, the LINE-1, Alu and SAT-a
DNA methylation patterns were investigated in the context of the dif-
ferent clinical and molecular MM subtypes. Notably, LINE-1 and SAT-a
methylation was significantly lower in nonhyperdiploid than hyper-
diploid MMs (p=0.01 and 0.02, respectively according to Wilcoxon Rank
test), whereas Alu and SAT-o methylation in MMs with t(4;14) was sig-
nificantly lower than in patients without this lesion (»=0.02 and 0.004,
respectively). Finally, we correlated methylation patterns with DNA
methyltranferases (DNMTs) mRNA levels showing in particular a pro-
gressive and significant increase of DNMT1 expression from controls to
MMs, PCLs and HMCLs (p<0.001). Our results indicate that global
hypomethylation of repetitive elements observed using a quantitative
method is significantly associated with tumor progression in MM and
may contribute toward a more extensive stratification of the disease.
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A NOVEL FISH-BASED NORMALIZATION PROCEDURE FOR WHOLE GENOME

MICROARRAYS DETECTING ACCURATE LOCAL COPY NUMBERS:
APPLICATION TO MULTIPLE MYELOMA

Agnelli L.," Mosca L., Andronache A.," Fabris S.,' Lionetti M.,!
Kwee 1., Todoerti K.,' Verdelli D.,' Nobili L., Polli V., Battaglia C.,°
Bertoni E,* Lambertenghi Deliliers G.,' Neri A.!

'Dipartimento di Scienze Mediche, Universita' di Milano ed Ematologia * -
CTMO, Fondazione IRCCS Ospedale Maggiore Policlinico Mangiagalli Regi-
na Elena, Milano, Italy; *Laboratorio di Oncologia Spetimentale, Istituto di
Oncologia del Sud Svizzera, Bellinzona, Svizzera; *Dipartimento di Scienze e
Tecnologie Biomediche e CISI, Universita' di Milano, Ttaly

The introduction of mapping arrays have significantly contributed to
understanding of genomic disorders, providing high-resolution profiles
of DNA copy number (CN) aberrations. However, CN inference using
available conventional analysis procedures lacks to identify the correct
ploidy whenever the median CN value of the analyzed profile differs
from normal ploidy, as in the case of marked aneuploidy found in most
of human myeloma cell lines (HMCLs) and in a significant fraction of
primary tumors (MM). In order to robustly normalize genomic profiles
and correctly infer local CNs, we developed a FISH-based normalization
(FBN) algorithm, which allows to estimate the scaling factor to normal-
ize the raw CNs of the entire array to the exact nominal multiplicity val-
ues. We generated the profiles of 25 HMCLs and 45 MM samples (pro-
filed on GeneChip Human Mapping 250K Nspl and 50K Xbal arrays,
respectively). For each sample, FISH data of 12 chromosomal loci criti-
cally involved in MM were collected; of these, complete and unambigu-
ous information (i.e. FISH probe showing the same number of signals
in>90% of highly purified plasma cells in the whole dataset) was found
for 4 probes, namely mapped to 1p31.3, 4p16.3, 13q14.3 and 16g23.1-
23.2. For each sample, using a k-means based algorithm, we determined
all the clusters generated by the frequency distribution of the array val-
ues. Next, we linked them to the exact inferred local CNs based on
ploidy assessed by FISH and subsequently normalized the entire profiles.
Finally, for both HMCLs and MM datasets we determined accurate
thresholds corresponding to different CN values. To validate the
obtained FBN-corrected profiles, the entire normalization procedure was
repeated using each of the four mentioned probes: as such, the most part
of the available FISH data were correctly recognized (93.3% and 93,2%
accuracy in HMCLs and MM datasets, respectively). Notably, the nor-
malization allowed the identification of a significant fraction of MM
samples (15%) showing marked aneuploidy (i.e. near-tetraploidy), not
detectable by conventional normalization procedures. The novel FBN
procedure for the detection of the real multiplicity of local CN alter-
ations, robustly validated on MM and HMCLs datasets, may provide an
important contribution to better define the genetic complexity of the dis-
ease and thus reinforce integrative genomics analyses for the identifica-
tion of novel candidate tumor-associated genes in MM.
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GLOBAL MICRORNA EXPRESSION PROFILING IN MULTIPLE MYELOMA IDENTIFIES
DEREGULATED PATTERNS ASSOCIATED WITH HIGH-RISK GENETIC GROUPS

Lionetti M.," Agnelli L., Biasiolo M.,” Fabris S.," Bicciato S.,°
Todoerti K., Mosca L., Nobili L.,' Leone S.,' Matis S.,* Bortoluzzi S.,
Lambertenghi Deliliers G.,' Neri A.'

'Dipartimento di Scienze Mediche, Universita degli Studi, Ematologia ' CTVO,
Fondazione IRCCS Ospedale Policlinico, Milano; *Laboratotio di Genomica
Computazionale, Dipartimento di Biologia, Universita di Padova, Padova;
*Dipartimento di Scienze Biomediche, Universita di Modena e Reggio Emilia,
Modena; *Divisione di Oncologia Medica C, Istituto Nazionale per la Ricerca
sul Cancro, IST, Genova, Ttaly

The recent discovery of microRNA (miRNA) genes, encoding for a
class of small non-coding RNAs involved in the regulation of cell cycle,
survival and differentiation programs, has added a further level of com-
plexity to normal and cancer cell biology. To date only little evidence of
miRNA expression/deregulation in multiple myeloma (MM) has been
reported. To characterize miRNA expression profiling of MM plasma
cells (PCs) and integrate miRNA expression data with other molecular
features of MM patients, global miRNA expression profiles of PCs iso-
lated from bone marrow biopsies of 38 newly diagnosed MM, 2 plas-
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ma cell leukemia patients, and 3 healthy donors were generated using the
Agilent Human miRNA microarray V2 (representing 723 human mature
miRNAs from the Sanger miRBase v10.1). All of the patients had previ-
ously been characterized by FISH for the main IGH translocations and
other genetic abnormalities; they were also profiled for global gene
expression by means of Affymetrix U133A arrays. An unsupervised
analysis of the samples based on the most variably expressed miRNAs
across the dataset grouped the PCs from healthy donors separately from
MM PCs; among the pathological samples, the most striking finding was
that the seven patients with t(4;14) (TC4) were tightly clustered, as were
four out of the five samples with translocated MAF genes (TC5). A par-
tial grouping of the TC2 cases (mostly hyperdiploid) was also observed,
whereas the TC1 (showing t(11;14)) and TC3 (mostly expressing Cyclin
D2) samples were dispersed along the dendrogram. A SAM multiclass
supervised analysis of the miRNA expression between the members of
the 5 TC groups highlighted specific miRNA signatures, in particular
characterizing the TC4 and TC5 groups (upregulation of miR-34b*, miR-
150, miR-1, miR-155, miR-133a, miR-133b, miR-155%). A less consistent
miRNA signature was observed in t(11;14) cases and TC2 group, where-
as we could not identify any TC3-specific miRNA signature. None of the
differentially expressed miRNAs in patients with specific IGH transloca-
tions maps to the rearranged chromosomal regions. The expression of
some miRNAs was validated by means of quantitative real time RT-PCR,
using specific TagMan® microRNA assays (Applied Biosystems). We are
now integrating miRNA and gene expression data to identify experimen-
tally-supported miRNA target genes and to reconstruct cellular networks
which may provide insights into the role of miRNAs in MM.
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OSTEONECROSIS OF JAW PROPHYLAXIS IN MULTIPLE MYLOMA PATIENTS TREATED
WITH ZOLEDRONIC ACID

Gagliardi A., Esposito M., Villa M.R., Lucania A., Della Cioppa E,
Improta S., Ferrigno M.,! Vitiello G.,' Battista E,' Mastrullo L.

U.O.C. Ematologia P.O. San Gennaro and ' Chirurgia Maxillo-facciale P.O. S.
Giovanni Bosco ASL NA1, Naples, Ttaly

Bisphosphonate-associated osteonecrosis of the Jaw is frequently
observed in multiple myeloma patients receiving treatment with potent
bisphosphonates. Osteonecrosis can develop spontaneously, but appears
more frequent after invasive dental procedures. Pathophysiology
involves two mechanisms: antiangiogenic effect of bisphosphonates and
accumulation of microdamage (observed in animal models) when bone
mineralization increases. Between February 2005 and December 2008,
a study was performed in our 42 patients (23 male and 19 female
patients; median age 73 years, range 53-81) affected by MM, receiving
zoledronic acid (4 mg i.v. every 28 days) in association to anti-myeloma
therapy, to determine the frequency of occurrence of ONJ when prop-
er prophylaxis is applicated. Every patient had received from a minimum
12 infusions to a maximum 24 infusions of zoledronic acid. All patients
were informed of the potential risks and studied for dental evaluation
with an accurate visit and orthopantomograms; dental treatment and
other oral procedures were completed before initiating bisphosphonate
therapy. Patients were instructed on maintaining of a good oral hygiene
by chlorhexidine mouthwashes and subjected to frequent check-ups
during and after bisphosphonate therapy. The management of ONJ
focused on maximizing oral health, conservative actions with mouth
rinses, antibiotics, drugs for control of pain and avoidance of unneces-
sary invasive dental procedures. The median follow-up was 36 months
and no of these patients developed ONJ. The manegement of our
patients, combined with the literature review, suggest that: 1) clinical
dental examination and a panoramic jaw radiography should be per-
formed before patients begin bisphosphonate therapy; 2) dental treat-
ment and other oral procedures should be completed before initiating
bisphosphonate therapy; 3) for patients who develop ONJ, conservative,
non-surgical treatment is strongly recommended; 4) patients should be
informed and instructed on the importance of maintaining good oral
hygiene and having regular dental assessment; and 5) the medical com-
munity needs to be aware of the association between bisphosphonate
usage and ONJ so that unnecessary and harmful surgical procedures can
be avoided. The association of the therapeutic use of bisphosphonates
and the development of jaw necrosis has to be studied in further inves-
tigations. However, the only effective treatment is so far dental preven-
tion before starting treatment.
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BORTEZOMIB-BASED THERAPY AS INDUCTION REGIMEN OF AUTOGRAFT INCLUDING
PROGRAM IN MULTIPLE MYELOMA (MM) WITH END STAGE RENAL DISEASE

Siniscalchi A.,"' Dentamaro T.,' Tendas A.,' Perrotti A.,'
Tatangelo P. de Fabritiis P.,' Caravita T.!

'Department of Hematology S. Eugenio Hospital, “Tor Vergata” University,
Rome; *Department of Nephrology S. Eugenio Hospital, Rome, Italy

Renal failure is a common complication of MM. Up to 50% of new-
ly diagnosed pts have renal failure and 9% require dialysis. Pts requir-
ing dialysis have a poor prognosis with decreased response, shorter sur-
vival, and early mortality. Autologous stem cell transplant (ASCT) is still
the gold standard for young MM de novo pts and dialysis should not rep-
resent an exclusion criteria, although a reduction of melphalan dose is
suggested. There is some evidence that Bortezomib can be safely used
in relapsed pts with renal impairment. We evaluated the efficacy and fea-
sibility of Bor-Dex as induction regimen of an autograft program in 5 dial-
ysis pts with newly diagnosed MM. The patient eligibility criteria includ-
ed a newly diagnosis of symptomatic MM, end stage renal disease, age
under 65 years, a WHO performance status 0-3, the absence of cardiac
or hepatic dysfunction. B] proteinuria was available in all pts. Treatment
schedule included 4 Bor-Dex cycles, stem cells mobilization and ASCT.
Bor was given at dose of 1.3 mg/m’ on days 1, 4, 8 and 11 of a 21-day
cycle, Dex was given at dose of 20 mg on the day of Bor and the day
after. Stem cells mobilization was performed by CTX 3 gr/sq.m and G-
CSF priming. Autograft was conditioned with melphalan 100 mg/sq.m.
The IMWG criteria were used for definition of response; toxicity was
graded according to NCI-CTC criteria. At time of this report all pts were
available for response to Bor-Dex cycles, 4 have collected peripheral
stem cells, 1 have performed ASCT. After the Bor-Dex cycles all pts
achieved a major response (2 CR and 3 VGPR). Toxicity was mild and
mainly consisted in fatigue (all cases), GI symptoms (2 cases), grade 1-2
PN (3 cases). Four pts mobilized adequate numbers of stem cells; one
patient required a second course of mobilization to collect a sufficient
number of PBSCs, obtaining a pront bone marrow recovery (ANC
>500/microL at day 13 and platelet >20000/microL at day 18) and man-
ageable toxicities, after ASCT. Our experience suggests that a Borte-
zomib-based therapy is well-tolerated and an effective option as prepara-
tory regimen before ASCT for early MM pts in end stage renal disease.
ASCT with low dose of melphalan is an attractive alternative for this
subgroup of pts, although further studies are warranted to establish a
comprehensive safety and efficacy profile.
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STEM CELL MOBILIZATION IN NEWLY DIAGNOSED MULTIPLE MYELOMA PATIENTS
AFTER LENALIDOMIDE INDUCTION THERAPY
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Background. Lenalidomide has raised concerns regarding its potential
negative impact on the ability to collect stem cells. Aim. In the prospec-
tive randomized trial RV-MM-PI-209, Lenalidomide and Dexametha-

sone (RD) were used as induction and Cyclophosphamide (CY) was
used to mobilize stem cells. The effectiveness of this approach was deter-
mined and compared with an historical control of patients treated at
diagnosis with Vincristine-Doxorubicin-Dexamethasone (VAD) and
mobilized with the same CY+G-CSF schema. Methods. Eighty newly
diagnosed myeloma patients received Lenalidomide (25 mg/d for 21
days followed by a 7 days rest period) 28-days cycles in combination
with Dexamethasone (40 mg days 1, 8, 15 and 22). Stem cells were mobi-
lized with CY 4 g/m’ /day, i.v. on day 1 and G-CSF 10 ug/kg/day from
day 5 until the end of stem cell collection. A second CY+G-CSF mobi-
lization course was performed in patients failing to collect the minimum
of 4 x10%kg CD 34 cells. In the historical control 134 patients received
VAD induction and were mobilized with the same CY+G-CSF schema
used in the RD trial. The inclusion criteria for patients entering the RD
or VAD trial were identical. Results: Baseline patient’s characteristics
were similar in the 2 groups. Median time from CY to leukapheresis
was 12 days (range 8-28) in the RD group and 11 days (range 7-15) in the
DAV group (p=.0002). The median days of leukapheresis was slighty
superior in the RD patients, 3 (range 1-5) versus 2 days (range 1-3). A sec-
ond mobilization was performed in 18% of patients in the RD and in
15% in the VAD groups. After the first mobilization course the number
of patients who did not collect at least 2 x 106/kg CD34 was 9/80 (11 %)
inthe RD and 22/134 (15%) in the VAD group. At the completion of the
mobilization phase 4 patient (5%) in the RD g