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European Hematology Association (EHA)

EHA is a scientific society aiming to support research, education and clinical practice in hematology.
Its main objective is to be useful to scientific researchers, clinicians, medical students,

as well as all those working in other fields but who are interested in hematology. 

The European Hematology Association was founded in June 1992.
Today, EHA – with over 2700 active members from 95 countries – is a consolidated organization

that pursues a large and growing number of projects and programs. 

EHA aims to promote

• Exchange and dissemination of knowledge and scientific information in the field of hematology. 
• Education and training in hematology. 
• Medical practice in the area of hematology and the position of hematology as medical discipline. 
• Scientific research in hematology. 
• Exchange of information for all European doctors, scientists and other professionals interested in hematology. 
• A unified European training program in hematology in collaboration with European National Societies of 

Hematology. 

In order to achieve these goals, EHA

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

and Networks are encouraged to take advantage of this major event to gather. 
• Disseminates medical research, both basic and clinic, through the new journal Haematologica/The 

Hematology Journal. 
• Has established a link with European National Societies of Hematology and other organizations such as the 

European Group for Bone Marrow Transplantation, European Association for Hematopathology,
European Society of Medical Oncology, and American Society of Hematology. 

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

• Has a Fellowship/Grants Program to promote research in hematology. 
• Accredits scientific meetings and provides CME accounts in collaboration with the European National 

Societies for hematology.

If you recognize the need for a strong European Hematology Association
and would like to take advantage of the various activities of the Association,

you may wish to become a member of the EHA and contribute to its objectives. 

Benefits of EHA Membership

• Subscription to Haematologica/ The Hematology Journal, including on-line access 
• Reduced registration fee for EHA Annual Congresses 
• Eligible to EHA Research Fellowships & Grants 
• EHA Newsletter 
• Access to EHA membership database 
• Access to webcast sessions of the EHA Annual Congress – NEW!
• Entitled to apply for € 500.– scholarship to attend EHA scientific workshops

www.ehaweb.org
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To accelerate communication, phone, fax number and e-
mail address of the corresponding author should also be
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Editorials and Perspectives should be concise and
should not exceed 4 printed pages. No particular format
is required for these articles.
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in which they are first cited in the text, and they must be
identified in the text by arabic numerals. Journal abbrevi-
ations are those of the List of the Journals Indexed, print-
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BEST ABSTRACTS
BEST-01
RESPONSE-BASED CHEMOTHERAPY AND INVOLVED FIELD RADIATION FOR 
INTERMEDIATE STAGE HODGKIN DISEASE. A GISL/NHLSG TRIAL

Iannitto E,1 Minardi V,1 Gobbi PG,2 Luminari S,3 Calvaruso G,1

Stelitano C,4 Baldini L,5 Merli,6 Petrini M,7 Marcheselli L,3 Mammi C,3

De Cantis S,1 Abbadessa V,1 Federico M3

1University of Palermo, Palermo; 2University of Pavia, Pavia; 3Dept. of Oncol-
ogy and Hematology, Univerisity of Modena and reggio Emilia, Modena; 4Ema-
tologia, Az. Osp. Bianchi Melacrino Morelli, Reggio Calabria; 5Dipartimento di
ematologia, University of Milano, Milano; 6Ematologia, Az. Osp. S.M. Nuo-
va, reggio Emilia; 7Ematologia, University of Pisa, Pisa, Italy

Most patients with advanced stage Hodgkin lymphoma can be cured
with a standard course of six cycle of ABVD chemotherapy plus involved
field (IF)radiotherapy. Patients with less advanced stage or with a more
responsive disease could possibly achieve a cure with a shorter course of
chemotherapy. In 1992 the GISL addressed the issue of the proper num-
ber of chemotherapy cycles planning a response-oriented, ABVD-based
trial for intermediate-stage Hodgkin’s lymphoma patients. Patients and
Methods. From January 1992 to December 2002, 218 patients younger
than 70 were enrolled. Eligible patients had histologically confirmed
Hodgkin Lymphoma disease. Patients with unfavourable disease includ-
ed those with Ann Arbor stage I-III plus at least one of the following: B-
symptoms, bulky tumor or extranodal localization. Treatment included
a first step of three ABVD cycles followed by an early restaging. Patients
achieving CR or CRu after 3 cycles were planned to receive one addition-
al ABVD cycle while patients in PR were planned to receive 3 additional
ABVD cycles. IF radiotherapy was recommended at the end of ABVD
chemotherapy on sites involved at diagnosis. Results. Two-hundred and
eighteen consecutive patients were enrolled into this trial. Median age was
30 years (range, 17-68 years). The subdiaphragmatic disease was docu-
mented in 12 cases (6%) and extranodal localizations included lung (6),
salivary glands (2), Waldeyer’s ring (2), pleura (1), breast (1), and thyroid
(2). Forty-five per cent of cases achieved a CR/CRu within the third ABVD
cycle. Overall, at the end of the therapeutic program the response rates
were: CR 83%, CRu 11%, PR 1.5%. Eighty-five per cent of patients
received the planned IF-RT following chemotherapy. With a median fol-
low-up of 61 months (range, 24-162 months), the 7-year probability of OS
and FFTF were 93% and 81% respectively. First events included progres-
sive disease and relapse in 26 patients, second malignancy in eight
patients, and three deaths in CR (myocardial infarction; lung cancer; ALC-
NHL). Eleven patients failed to respond to CT (6) or to RT (5). Of the 188
patients who reached CR, 15 relapsed 4 to 101 months (median 14
months) after CR achievement. After re-treatment, 10 were in 2nd or fur-
ther CR and 5 died of progressive disease. In univariate analysis, stage III
(p=0.002) and N° of involved areas > 3 (p=0.003) were significantly cor-
related to the attainment of CR/CRu with 6 ABVD cycles (late response).
In multivariate analysis, stage III, and ESR ≥ 50 turned out to be independ-
ently correlated to late response. Looking at the outcome on the basis of
the time of response, early responders treated with 4 ABVD cycles had
better 7 year OS (97% vs 83% p=0.04) and same FFTF (84% vs 83%) com-
pared to late responders, who received 6 ABVD cycles. Conclusions. A
response oriented chemotherapy program is feasible and safe in interme-
diate-stage Hodgkin’s lymphoma patients. Overall, with a flexible num-
ber of ABVD the OS and FFTF of present series matches nicely with that
expected for this setting of patients. Early clinical conventional (without
PET) restaging identifies cases who have an excellent outcome even with
a shortened ABVD course.

BEST-02
WESTERN BLOT IDENTIFICATION OF NPM1 LEUKEMIC MUTANTS IN CYTOLOGICAL AML
SAMPLES: A POWERFUL DIAGNOSTIC TECHNIQUE 
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Nucleophosmin (NPM1) mutations occur in 50-60% of adult acute
myeloid leukemia (AML) patients with normal karyotype and are pre-
dictors of favourable prognosis. For these reasons, analysis of NPM1
mutations has recently become a major new step in the diagnosis and
prognostic stratification of AML patients. About 40 different molecular
NPM1 mutation variants have been so far identified, with about 90%
represented by mutation A (80%) and B (10%), others being extremely
rare. NPM1 gene mutations can be reliably identified by molecular biol-
ogy techniques only in specialized laboratories, or by immunohisto-
chemistry (IHC) through detection of aberrant cytoplasmic NPM posi-
tivity (NPMc+) on paraffin sections from bone marrow biopsies. Here-
by, we describe a highly sensitive and specific Western blot (WB)
method that allows the easy identification of NPM1 leukemic mutants
in cytological samples from AML patients. Rabbit polyclonal antibod-
ies were generated against the altered C-terminal portion of the most
common NPM mutant protein (type A). WB analysis of a selected num-
ber of AML samples proved that these antibodies reacted specifically
with the NPM mutant but not with the wild-type protein. These find-
ings prompted us to use this method to analyze systematically cytolog-
ical leukemic samples and to compare blindly the results obtained by WB
with those derived from IHC and, when available, from NPM1 muta-
tional analysis. Totally, 114 AML patients classified by IHC into NPMc+

(n=57) and NPMc- (n=57) were enclosed in the study. WB analysis was
performed retrospectively in 82 AML cases and prospectively in 32 cas-
es. We investigated a total of 175 cytological preparations (83 from
NPMc+ and 92 from NPMc- AMLs) of various types, including frozen
dry cell pellets of Ficoll-isolated leukemic cells; 1-2 drops of fresh whole
bone marrow or peripheral blood; or even cytospins or smears. WB
analysis was performed according to standard procedures. Seventy-three
out of 83 (88%) NPMc+ AML samples resulted positive at WB analysis.
Results obtained in cytological material of different types were compa-
rable, indicating the high flexibility of the method. However, retrospec-
tive WB analysis of badly preserved leukemic smears sometimes gave
negative results. In addition to NPM mutant A, other NPM mutant pro-
teins (ie. B, D, E, G, L, P) were identified. For patients studied prospec-
tively, WB analysis predicted NPM1 mutation in all (16/16) NPMc+ AML
patients investigated. Importantly, no false-positive results were regis-
tered. In conclusion, WB analysis represents a new highly sensitive, spe-
cific and low cost assay for detecting the most common NPM1 muta-
tions in AML cytological samples processed in different ways. This also
represents the first example of employment of WB for identification of
a specific genetic lesion in AML, that should turn out to be very useful
not only for leukemia diagnosis but also for research purposes.
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MELPHALAN 200 MG/M2 (MEL200) VERSUS MELPHALAN 100 MG/M2 (MEL100) IN
NEWLY DIAGNOSED MYELOMA PATIENTS: A PROSPECTIVE, RANDOMIZED PHASE III
STUDY
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Introduction. Many studies demonstrated the superiority of melphalan
200 mg/m2 (MEL200) and 100 mg/m2 (MEL100) to standard therapy. In
this randomized, phase III trial, we compared the efficacy and the tox-
icity of MEL200 with MEL100. The primary end points were CR rate,
EFS and incidence of gastrointestinal toxicity, infections and early deaths.
Methods. Between January 2002 and July 2006, 298 pts were enrolled.
Inclusion criteria were previously untreated myeloma, aged < 65 and
Durie and Salmon stage II or III. Exclusion criteria were abnormal car-
diac, liver and renal function, respiratory disease, HBV, HCV, or HIV
positivity, concomitant cancer or psychiatric disease. Induction treat-
ment for both groups: 2 dexamethasone-doxorubicin-vincristine debulk-
ing courses, 2 cycles of cyclophosphamide plus G-CSF followed by stem
cell harvest. Conditioning regimens: 2 cycles of MEL200 or 2 courses of
MEL100,followed by stem cell reinfusion. Results. At the present, 246 pts
(median age 57) were evaluable. 124 pts were randomized to MEL200
and 122 to MEL100. Patient characteristics were similar in both groups.
46 pts did not complete MEL200; 36 did not complete MEL100. CR rate
was not different in two arms (17% in MEL200 versus 10% in MEL100,
p=0.2) while the VGPR rate of MEL200 was superior to MEL100 (38%
versus 22%, p=0.011). PR was 80% in MEL200 and 71% in MEL100 pts
(p=0.079). The median follow-up for censored pts was 26.5 months.
The 3 years EFS was 48% in the MEL200 arm and 31% in the MEL100
arm (p=0.31). The 3 years overall survival was 86% in the MEL200 group
and 71% in the MEL100 group (p=0.51). Grade 3-4 hematologic toxici-
ty was comparable in two arms, but 84% of MEL200 pts received >
4×106 CD34+/Kg compared with 52% of MEL100 group (p=0.0001).
There was a tendency for more grade 3-4 non-hematologic adverse
events after MEL200 (52% versus 34%, p=0.01 in the 1st cycle and 39%
versus 31%, p=0.9 in the 2nd cycle). The incidence of severe gastroin-
testinal toxicity, including mucositis, was 51% after MEL200 and 21%
after MEL100 (p<0.001). The incidence of grade 3-4 infections and of ear-
ly deaths were similar in both group: 54% of MEL200 versus 45% of
MEL100 pts (p=0.25) and 6% in the MEL200and 4% in the MEL100
arm (p=0.9), respectively. Discussion. MEL200 resulted in a significantly
higher VGPR rate but this did not translate in a superior EFS, and it was
associated with less gastrointestinal toxicity, including mucositis. The
analysis on all pts is planned for July 2007. The updated data will be pre-
sented at the meeting.

BEST-04
ECULIZUMAB IMPROVES ANEMIA AND QOL IN PAROXYSMAL NOCTURNAL 
HEMOGLOBINURIA: FINAL REPORT OF THE RANDOMIZED PLACEBO-CONTROLLED 
TRIUMPH STUDY

Risitano AM, Schubert J, Duhrsen U, Young NS, Elebute M, Szer J,
Boschetti C, Gianfaldoni G, Mannelli F, Sociè G, Mojcik CF, Rother RP,
Muus P, Zanella A, Rodeghiero F, Iori AP, Hillmen P, Luzzatto L, Rotoli B
Naples Federico II, Homburg/Saar, Essen, Bethesda, London, Melbourne, Flo-
rence, Paris, Alexion Pharm., Milan Osp Maggiore, Vicenza S. Bartolo, Rome
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PNH is an acquired hemolytic anemia in which RBCs lacking comple-
ment inhibitory proteins are sensitive to complement-mediated hemol-
ysis. Intravascular hemolysis in these patients often requires trasfusion-
al support and may result in serious morbidities leading to a poor qual-
ity of life (QoL), including fatigue, reduced global health status, patient
functioning, pain and dyspnea. Eculizumab (EC) is a new terminal com-
plement inhibitor tested in a placebo-controlled randomized phase III tri-
al (TRIUMPH); here is a detailed analysis of the effect of EC on various
parameters of anemia, as well as on levels of fatigue and other patient
reported outcomes. EC-treated patients, as compared to placebo,
showed an 85.8% decrease in intravascular hemolysis (by LDH AUC,
p<0.001). This reduction resulted in a 2.5-fold increase in PNH RBC
mass (p<0.001), while no change was observed in placebo-receiving
patients; this increase in PNH RBC mass was associated with an increase
in hemoglobin levels (p<0.001). The number of PRBC units transfused
decreased from a median of 10.0 with placebo to 0.0 with EC (p<0.001),
regardless of transfusion requirements prior to treatment; 51.2% of EC-
treated patients became transfusion independent (versus 0.0% in the
placebo arm, p<0.001). Even patients who required transfusions while
on EC showed a marked reduction in transfusion requirement. EC treat-
ment, as compared to placebo, was associated with a dramatic improve-
ment in fatigue as measured by both the FACIT- and the EORTC QLQ-
C30 fatigue scales (standardized effect sizes [SES]=1.13, p<0.001 and
SES=1.12, p<0.001). EC treatment was also associated with significant
improvement with moderate to large SES in the following EORTC QLQ-
C30 subscales: global health status (0.87, p<0.001), role functioning (0.93,
p<0.001), social functioning (0.57, p=0.003), cognitive functioning (0.78,
p=0.002), physical functioning (1.01, p<0.001), emotional functioning
(0.51, p=0.008), pain (0.65, p=0.002), dyspnea (0.69, p<0.001), and
appetite loss (0.50, p<0.001). These data demonstrate that effective con-
trol of intravascular hemolysis in PNH by EC results in a substantial
improvement of anemia, as evidenced by increase in endogenous RBC
mass, improvement of hemoglobin levels, and reduction of transfusion
requirement. These results translate into clinically meaningful improve-
ment in patient reported outcomes including fatigue, global health sta-
tus, patient functioning, and disease-related symptoms in PNH.

BEST-05
OUTCOME OF ALLOGENEIC STEM CELL TRANSPLANTATION IN PATIENTS WITH 
IDIOPATHIC MYELOFIBROSIS: THE G.I.T.M.O. EXPERIENCE
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Introduction. Idiopathic Myelofibrosis (IM) can be cured by allogeneic
haematopoietic stem cell transplantation (HSCT), but HSCT is associ-
ated with significant morbility and mortality, making the choice and
the timing of transplantation still a matter of debate. Methods. We ana-
lyzed the data of the Gruppo Italiano Trapianto Midollo Osseo
(G.I.T.M.O.) Registry regarding a total of 100 patients with IM, who
underwent allogeneic HSCT in 25 different Italian Transplant Centres
between 1986 and 2005. Cox proportional hazard models were used to
assess the association of various prognostic factors with TRM, EFS and
OS. Results. Median time between diagnosis and HSCT was 13 months
(1-252). At the time of HSCT , median age was 49 years (21-68), 90%
of the patients had a Dupriez score ≥1,52% had previously received red
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cells transfusions, 24% had blasts in the peripheral blood, 23% had an
abnormal karyotype, 56% had splenomegaly, 42% underwent splenec-
tomy before HSCT. Sixty-five transplants were performed between 2001
and 2005. Conditioning regimen was myeloablative in 53% of the cas-
es and at reduced intensity in the remaining 47%. It was based on busul-
fan plus cyclophosphamide (cy) or fludarabine in 38%, thiotepa plus cy
in other 38%, on TBI in 6% and on other drugs associations in 18% of
patients. Stem cells came from matched sibling donors for 78% of the
patients , missmatched sibling for 4% and unrelated donors for the
remaining 18%. Forty-nine per cent received BM cells. Eighty-five per
cent achieved full engrafment. One-year TRM was 34%. The estimat-
ed 3-year and 5-year survival post transplant were respectively 42% and
31%. Factors associated with an higher TRM rate were: an older trans-
plant date (1996-2000 vs before 1995: HR=0.19 CI95%[0.06;0.66], after
2001 vs before 1995: HR=0.26 CI95%[0.10;0.69], a longer time between
diagnosis and HSCT (HR=1.01 CI95%[1.00;1.02]), a myeloablative con-
ditioning regimen based on busulfan and cy (HR=0.25 CI95%[0.10;0.64]),
an unrelated donor (HR=2.56 CI95%[1.28;5.09]). A conditioning regimen
based on thiotepa plus cy and a sustained engrafment were associated
with a longer OS rate (HR=0.44 CI95%[0.23;0.83] and HR=0.38
CI95%[0.17;0.84] respectively). Conclusions. This retrospective large reg-
istry study suggests that HSCT should be taken into consideration in
patients with MI, particularly those who have sibling donors, early in the
course of the disease and that a conditioning regimen with thiotepa and
cy should be preferred. 

BEST-06
IDENTIFICATION OF DIFFERENTIALLY EXPRESSED ΜΜRNA IN GRANULOCYTES FROM 
PRIMARY MYELOFIBROSIS
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Introduction. Primary Myelofibrosis (PMF) is a clonal disorder of the
hematopoietic multipotent stem cell. The recent description of acquired
JAK2 Val617Phe and MPL W515K-L mutations may represent the first
reliable biological molecular markers of the disease even if they are not
specific for PMF. Aberrantly regulated genes in PMF were revealed by
transcriptome comparative microarray analysis (Guglielmelli,2007).
Mechanisms for abnormal gene expression in PMF are still poorly under-
stood, but microRNA might play a role in deregulated gene expression.
With the aim to identify possible abnormalities in miRNA regulation in
PMF we have performed a comparative analysis of miRNA expression
profile of normal and PMF granulocytes. Methods. Using stem loop-
primed reverse transcription and TaqMan quantitative real-time PCR
(QRT-PCR), the expression of 156 mature miRNAs was evaluated using
pooled granulocytes from PMF patients either JAK2V617F wild type or
homozygous (two pools each) and control subjects. Twelve differential-
ly expressed miRNA were than validated on additional normal and PMF
samples, and their expression was analyzed also in PV and ET granulo-
cytes. Results. There was a global down-regulation of miRNA levels in
PMF granulocytes, and 60 out of 128 detectable miRNAs displayed dif-
ferential expression versus normal samples. Twelve miRNAs, selected for
their statistically significant difference, were finally validated. miR-31, -
150, and -95 level was significantly lower, while that of miR-190 signif-
icantly greater, in PMF granulocytes compared not only to control but
also to PV or ET samples. However, miR-34a,-342,-326,-105,-149 and
–147 which were all reduced compared to controls did not differentiate
PMF from PV or ET. Increased levels of miR-182 and –183 correlated
with JAK2V617F in homozygous status. Three putative genes targets
(HBEGF,HMGA2 and MYB), which have been found deregulated in PMF,
correlated with expression levels of regulatory miRNA. Discussion. A
defined miRNA profile distinguishes PMF from normal granulocytes,
and partially also from PV or ET granulocytes. 
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In controlled studies, chronic myeloid leukemia (CML) patients at low
Sokal risk showed a more favourable outcome compared to high and
intermediate risk pts. The IRIS study report an overall rate of complete
cytogenetic response (CCgR) of 76% and of 89% at 12 and 60 months,
respectively (versus 49% and 69% in high risk pts). Nonetheless, to date
no prospective study outside strictly monitored frameworks has specif-
ically investigated the role of imatinib (IM) in the treatment of these pts.
Methods. Pts were monitored for conventional cytogenetic and molecu-
lar response every 3-6 months. Peripheral blood samples for quantitative
molecular analysis (RT-Q-PCR, Bcr-Abl/Abl x 100 - Taqman) were cen-
tralized in Bologna. Major molecular response (MMolR) was defined as
BCR-ABL/ABL% less than 0.05. Results. Between January 2004 and
December 2005, 202 ECP CML pts at low Sokal risk were enrolled in a
study of the GIMEMA WORKING PARTY ON CML (serial n. CML/023)
and treated with imatinib (IM) 400 mg daily. 129 (64%) were male and
73 female. The median age at diagnosis was 43 years (range: 19-69).
Median observation time is 22 mos (range: 11-44). A complete hemato-
logic response was achieved in all but 1 pt. 179 (89%) pts obtained a
CCgR in 6 to 24 mos (median: 6), 156 (77%) within 12 mos. No pt lost
the CCgR and 10 pts obtained a partial cytogenetic response, for a over-
all rate of major CgR of 94% at 24 mos. 7 pts never achieved a CCgR,
after 12 to 24 mos from start of IM (median: 18). 175 of the 179 pts with
stable CCgR were evaluable for molecular response. The frequency of
MMolR was 30%, 47%, 58% and 71% at 6, 12, 18 and 24 months,
whereas the rate of undetectable BCR-ABL levels increased from 1.7%
at 6 months to 9% at 24 mos. 132 pts (75%) achieved a MMolR, which
was stable in 81 pts (62%). 4 pts were persistently RT-PCR negative at
all observations. 3 pts discontinued IM, because of progression to accel-
erated phase (1), allogeneic transplant (1) and persistant hematologic
adverse event (1). 2 pts progressed to accelerated phase, after 6 and 13
months of therapy and 3 pts died. 3 pts underwent an allogeneic trans-
plant (1 because of disease progression and 2 because of lack of CCgR
at 12 months). At 12 and 24 mos, the estimated rates of OS, PFS and EFS
were 99.5%, 99%, 96.7% and 97.6%, 96.5% and 94.7%, respectively.
Conclusions. In our study, low Sokal risk pts showed a high rate of CCgR,
with early and durable molecular responses, reinforcing the results of the
IRIS trial.
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The Bologna 96 clinical trial was a phase III study aimed at compar-
ing a single vs double autologous peripheral-blood stem-cell transplan-
tation (ASCT) as up-front therapy for younger patients with sympto-
matic multiple myeloma (MM). Primary study end point was the com-
plete response (CR) and near CR (nCR) rate. A total of 321 patients were
randomly assigned to receive either a single course of melphalan at 200
mg/m2 (MEL-200) (arm A: 163 patients) or MEL-200 followed, after 3 to
6 months, by melphalan at 120 mg/m2 and busulfan at 12 mg/kg (arm
B: 158 patients). In comparison with the control group, random assign-
ment to double ASCT significantly increased the CR or nCR rate (33%
vs 47%, respectively; p=.008), prolonged relapse-free survival (RFS) of 18
months (median: 24 vs 42 months, respectively; p<.001) and significant-
ly extended event-free survival (EFS) (median: 23 vs 35 months, respec-
tively; p=.001). After a median follow-up for survivors of 70 months, the
7-year probability of overall survival (OS) was 46% in arm A and 43%
in arm B (p=.90). In a multivariate analysis of all patients, variables sig-
nificantly extending RFS and EFS were CR or nCR rate (p<.001 for both)
and random assignment to double ASCT (p<.001 and =.005, respective-
ly); attainment of CR or nCR positively affected the length of OS
(p=.001). Analysis of patients who failed at least nCR after one transplan-
tation revealed that double ASCT recipients had a significantly longer
RFS (median: 46 vs 22 months for the control group; p<.001) and EFS
(median: 42 vs 22 months for the control group; p<.001) compared with
patients assigned to arm A who received a single ASCT. Although these
latter patients had a 7-year OS rate of 47% as compared with 60% for
double-transplantation recipients, the sample size was not powered to
detect a statistically significant difference between the two groups
(p=.10). In conclusion, in comparison with a single ASCT, double ASCT
effected superior CR or nCR rate, RFS and EFS. Administration of a sec-
ond transplantation and of novel agents, including thalidomide and/or
bortezomib, for treating sequential relapses in up to 50% of patients ran-
domly assigned to arm A likely contributed to prolong OS of the whole
group, thereby minimizing a potential survival gain offered by double
autologous transplantation. Double ASCT actually remains the stan-
dard of care for patients with newly diagnosed MM and less than 65
years of age.
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Background. Human leukemia has been shown to be heterogeneous for
the pattern of spliced isoforms of Ikaros (Ik), one of the most important
transcription factor in lymphoid cell differentiation. Forced expression
of short Ik isoforms, which lack the DNA-binding domain, alters the dif-
ferentiation capacities of haematopoietic progenitors arresting lineage
commitment. Aim. We sought to determine if the expression of aberrant-
ly spliced oncogenic Ik isoforms could contribute to the resistance in Ph+

ALL patients. Methods. We studied Ik gene expression in bone marrow
and peripheral blood samples from 29 Ph+ ALL adult patients: 5 newly
diagnosed, 16 resistant to imatinib and 8 resistant to dasatinib as second-
line treatment. Reverse transcription-polymerase chain reaction (RT-
PCR) using specific primers for exon 1 and exon 7 and nucleotide
sequencing were performed to identify the specific Ik isoforms. Ampli-
fication and genomic sequencing of the regions surrounding the pre-
dominant splice donor and acceptor sites at the exon-intron splice junc-
tions were performed in search for mutations. BCR-ABL transcript lev-
els were monitored in each patient by real-time quantitative PCR (RQ-
PCR). Results. The expression of only the wild-type Ik1, Ik2 DNA bind-
ing isoforms was detected in 3 (10%) patients (2 resistant to dasatinib
and 1 to imatinib). In the 26/29 (90%) remaining patients the Ik6 isoform
lacking the DNA-binding domain was detected and in 16/26 (62%) it
was the predominant isoform. Genomic sequence analysis showed the
presence of 2 SNPs: rs10251980 [A/G] and rs10262731 [A/G] in 50% and
36% of patients, respectively, and 2 point mutations in the intronic
sequences. We identified a SNP affecting the third base of the triplet
codon for a proline (CCC or CCA) in the highly conserved bipartite
activation region of the exon 7. Bi-allelic expression pattern of the var-
ious Ik isoforms implicates that trans-acting factor(s) possibly affecting
splice-site recognition are involved in the generation of the non-DNA
binding isoforms. Molecular monitoring showed that the dominant neg-
ative Ik6 expression correlated with the BCR-ABL transcript levels sug-
gesting that this alteration could depend on the Bcr-Abl activity. Discus-
sion. The Bcr-Abl oncoprotein may induce the expression of aberrantly
spliced Ik isoforms which block B-cell differentiation at the pre B-cell
stage and contribute to the tyrosine kinase inhibitor resistance. Acknowl-
edgmen. Supported by: European LeukemiaNet, COFIN 2003, AIL.
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Introduction. The efficacy of Rituximab (R) with dose-dense and HDC
in young patients with poor-prognosis DLBCL is under investigation.
Methods. 94 pts<61 years with de-novo DLBCL, stage III-IV at aa-IPI
Intermediate-High (IH) or High (H) risk were enrolled into R-HDC trial
(study group; January 2001-December 2004). Treatment consisted in:
induction for two months with 4 R-MegaCEOP courses (R 375 mg/mq
d1, CTX 1200 mg/mq + EPI 110 mg/mq + VCR 1.4 mg/mq d3 and PDN
40 mg/mq dd3-7) every 14 days with G-CSF; 2 courses of intensified
chemoimmunotherapy R-MAD (Mitoxantrone 8 mg/mq + ARAC 2000
mg/mq/12h + Dex 8 mg/mq for 3 days and R 375 mg/mq d4 and before
PBSC harvest) followed by ASCT conditioned by BEAM. Results. medi-
an age was 47 yrs (19-60); H risk 47%; BM involvement 28%, LDH
>normal 79% and extranodal sites>1 35%. Complete Response was
82%, PR 1% and no response 12%; toxic death was 5%. Few severe ear-
ly toxicities (WHO grade 3-4) were reported and late toxicity was minor,
with no secondary malignancies. With a median follow-up of 48
months, 4-yr FFS and 4-yr OS rates were: 73% and 80%. These results
were compared to those ones achieved into 41 pts, with the same clin-
ical characteristics, enrolled in a previous phase II trial with up-front
HDC and ASCT but without R. Treatment in HDC control group was:
an induction treatment lasting two months with MACOPB x 8 weekly
infusions followed by the same intensified and HDC regimens (MAD x
2 + BEAM and ASCT). Four-yr FFS and OS in control group were: 44%
and 54%. To properly evaluate the efficacy of R-HDC therapy, a Cox’s
model was performed to adjust the effect of treatment for potential con-
founders (age, aa-IPI, BM involvement, extranodal sites, B symptoms).
In this multivariate analysis the risk of failure and death was confirmed
as significantly reduced in R-HDC group: adjusted hazard ratio (R-HDC
vs HDC) was 0.44 (95% CI=0.24-0.81, p=.01) for FFS and 0.45 (95%
CI=0.22-0.90, p=.02) for OS. A better outcome for patients treated with
R-HDC was observed in both IPI groups: aa-IPI2 4-yr FFS 80% vs 53%
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(p=.013), 4-yr OS 87% vs 59% (p=.010); aa-IPI3 4-yr FFS 64% vs 37%
(p=.044), 4-yr OS 73% vs 50% (p=.046). Conclusions. these results suggest
that Rituximab as adjuvant to dose-dense and HDC may improve the
outcome of DLBCL at poor prognosis. This new treatment need to be
compared with Rituximab dose-dense chemotherapy without HDC in
a randomized trial that is currently conducted by Intergruppo Italiano
Linfomi.
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Introduction. The GITMO-IIL trial evaluated if an intensified treatment
with ASCT is better than conventional chemotherapy (both supplement-
ed with Rituximab) in high-risk FL at diagnosis. Methods. Eligibility
required a FL with aaIPI>1 or IIL>2 score and an age of 18-60. Primary
endpoint was EFS. The analysis was intention to treat. Secondary end-
points were PFS, DFS, OS, rate and prognostic value of MR. R-HDS and
CHOP-R have been already described (Ladetto et al. ASH 2005, Rambal-
di et al. Blood 2002). Planned sample size was 240 to detect a 20%
absolute increase in the 3-years EFS. However the trial was stopped at
136 pts due to R-HDS EFS superiority at a planned interim analysis.
Cross-over was allowed after CHOP-R failure. Centralized PCR-based
molecular analysis was planned on BM cells. 

Figure 1. A: EFS R-HDS vs CHOP-R; B: PFS PCR negative vs PCR positive.

Results. Age, stage, LDH, bulky disease, B-symptoms ECOG PS, extra-
nodal disease aaIPI, IIL and were similar in the two arms. CRs were 62%
with CHOP-R and 85% with R-HDS (p<0.001). At a median follow-up
of 39 months EFS and PFS are 33% and 36% for CHOP-R and 62% and

70% for R-HDS. OS is 81% in each arm. 73% of relapsed R-CHOP pts
underwent R-HDS. MRs were 44% after CHOP-R and 80% after R-
HDS (p<0,001). MR was associated to a better PFS (p<0,001). Of note,
2,5yrs PFS of pts with or without MR was similar in the two arms (MR:
62% with CHOP-R and 80% with R-HDS) (no MR: 41% for CHOP-R
and 49% for R-HDS). MR was the strongest independent prognostic
factor for PFS, EFS and DFS by multivariate analysis. Discussion. This is
the first phase III trial including MR analysis in a high proportion of pts
and comparing intensified versus conventional therapy in the Rituximab
age. This trial indicates that: a) R-HDS has a better EFS and PFS in truly
high-risk FL patients; b) MR is the strongest outcome predictor available
in FL; c) the similar outcome in pts achieving or not MR, regardless of
treatment received, indicates that the superior performance of R-HDS is
due to its superior MR rate. 
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Karyotype is a major determinant of prognosis in adult AML patients.
Nevertheless, when cytogenetics risk classification systems are applied
(MRC or SWOG), the largest number of patients is included in the inter-
mediate risk category. This group represents, by definition, a group with
intermediate prognosis for which the evaluation of the best treatment
strategy is difficult. To this aim, search for further prognosticators, basi-
cally at molecular level (FLT3, NPM), is currently ongoing. We demon-
strated that flow-cytometry negativity of bone marrow minimal resid-
ual disease (MRD) at the post-consolidation check-point (defined as the
presence of <3.5×10–4 bone marrow residual leukemic cells, BMRLC) has
a significant prognostic impact in AML. In the present analysis we aimed
at demonstrating that the combined analysis of karyotype and MRD
may help at identifying patients with different prognosis within inter-
mediate cytogenetics group. To this purpose we analyzed a group of
127 AML cases entered into the EORTC/GIMEMA protocols
AML10/AML12 (age <61yrs) or AML13/AML15/AML17 (age >61 yrs),
consisting in intensive induction and consolidation cycles. The clinico-
biological variables evaluated in our model included age, FAB, WBC
count, MDR1 phenotype, FLT3 mutations and level of post-consolida-
tion BMRLC, assessed by multiparametric flow-cytometry (MPFC). By
applying the maximally selected log-rank statistics, the threshold dis-
criminating MRD negative from positive cases was set at 3.5×10–4

BMRLC, a level that distinguished discrete subgroups of MRD– and
MRD+ patients at the post-Cons time-point. According to the SWOG
classification, 88/127 (69%) patients had an intermediate risk karyotype.
This proportion was even increased (102/127, 80%) when the MRC
classification was used. When these patients were stratified according to
the level of MRD at the end of consolidation therapy, MRD+ ones
showed a poor prognosis (5-yrs RFS and OS less than 20% for both) as
compared to MRD- patients (5-yrs RFS and OS 67% and 47%, respec-
tively). Thus, the combination of MPFC and cytogenetics identifies 2 dis-
tinct groups: 1) including patients with good karyotype and those with
both intermediate karyotype and a MRD_ status after consolidation. This
group showed a 5-yrs RFS of 67% and an OS of 55%; 2) including
patients with poor risk karyotype and those with both intermediate risk
karyotype and a MRD+ after consolidation. This category showed a 5-
yrs RFS and OS less than 20%, respectively. These results suggest that
the combined assessment of MRD by MPFC and cytogenetics may be
particularly useful in discriminating subgroups with different outcomes
among patients with intermediate risk karyotype. This may represent a
surrogate for molecular approaches in order to design risk-based thera-
peutic programs in a group of AML where karyotype does not represent
a major prognosticator due to the underlying genetic heterogeneity.
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CO-001
A PHASE II TRIAL OF FM (ORAL FLUDARABINE AND MITOXANTRONE) CHEMOTHERAPY
FOLLOWED BY YTTRIUM 90 (VY) IBRITUMOMAB TIUXETAN (ZEVALIN®) FOR PREVIOUS-
LY UNTREATED FOLLICULAR LYMPHOMA (FL) PATIENTS
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The therapeutic approach to follicular lymphoma (FL) is particularly
controversial. One of the effective strategies is the combination of flu-
darabine-containing regimens with anti-CD20 monoclonal antibody.
Single-agent radioimmunotherapy activity, in particular 90Y-Ibritumomab
Tiuxetan (90Y-IT, Zevalin®), has been demonstrated in heavily pretreat-
ed FL patients. The results of these studies support a further evaluation
of 90Y-IT in combination with chemotherapy earlier in the time course
of FL. We conducted a prospective, multicenter, non-randomized, phase
II study to evaluate the efficacy and safety of a new approach combin-
ing induction chemotherapy with oral Fludarabine and Mitoxantrone
(FM) followed by consolidation with 90Y-IT for patients with previous-
ly untreated FL. Patient eligibility was represented by: age more than 18,
untreated, stage II-IV FL grade I-II; WHO performance status 0-2.
Patients were treated with standard FM chemotherapy (with Fludara-
bine per os at a dose of 40 mg/m2/day for 3 consecutive days) every 28
days for 6 cycles. Patients were restaged 4 to 8 weeks after completion
of chemotherapy and those achieving at least a partial response were eli-
gible for 90Y-IT. All patients received a single dose of 90Y-IT 14.8 MBq/kg
(0.4 mCi/kg). We enrolled 61 patients who all completed the induction
chemotherapy. 50 out of 61 were eligible for consolidation treatment
with 90Y-IT. 25 patients were male and 37 female; the median age was
54 years (range 30-72); 6 were stage II, 20 stage III and 36 stage IV. After
the FM chemotherapy, overall response rate was 98% including 71%
complete remissions (CR+CRu), 27% partial remission and 2% progres-
sion disease. Time to event analyses, including TTP and duration of
response are pending further follow-up. Treatment was well tolerated;
grade 3-4 hematologic AEs (mostly neutropenia) were seen in 37
patients. Among the 50 patients subsequentially treated with 90Y-IT,
10/50 (20%) improved their remission status from PR to CR. 90Y-IT tox-
icity included grade 3-4 hematologic AEs in 36 patients (mostly neu-
tropenia and thrombocytopenia). These preliminary data indicate that
radioimmunotherapy (RIT) appears highly effective and feasible as con-
solidation after chemotherapy, improving quality of response with accept-
able haematological toxicity. Data on the ability of front-line treatment
with FM followed by 90Y-IT to induce molecular response (PCR analy-
sis of bcl-2/IgH rearrangement) have also been analysed.
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Introduction. remission status after induction is of major prognostic
concern before high-dose therapy (HDT)in HL. PET is able to distin-
guish between persistent disease and fibrosis/necrosis and is thus
becoming an essential tool to define clinical response in this setting.
IGEV chemotherapy has shown very encouraging results as induction
therapy in refractory/relapsed HL (Santoro, Haematologica 2007). Meth-
ods. among 143 cases of refractory/relapsed HL treated with IGEV x 4
courses and HDT at our institutions between 01/98 and 05/05, 53
patients (pts) who had completed HDT and with PET evaluation after

induction were selected and analyzed. Statistical analysis concerned PET
as well as other usually evaluated prognostic factors. Results. patient
characteristics: M/F 28/25, median age 31 (range 16-59), NS histology 46,
refractory/relapsed 21/32 (18 < 12 and 14 > 12 months from last treat-
ment), one previous regimen 49, B symptoms 17, bulky disease 7, extra-
nodal disease 21, previous radiotherapy 29. After induction, 32 pts
received single HDT, and 19 tandem HDT. After IGEV, on the basis of
PET 31 pts (58%) were classified as complete remission (CR), 18 (34%)
as partial remission (PR) and 4 did not respond. Factors at IGEV start
influencing the probability of achieving CR in univariate analysis were
disease status (CR rate 38% in refractory pts vs 72 in relapsed pts, p.023)
and extranodal spread (CR rate 76% in pts without vs 47% in pts with
extranodal disease, p .048). Concerning freedom from progression (FFP),
at 18 months only disease status after IGEV, i.e. the result of PET at
transplant, emerged as statistically significant, (FFP 96% in PET-CR vs
24% in PET-nonCR, p.003). Of notice, disease status at IGEV did not
influence FFP (81.4% in relapsed pts vs 67.6% in refractory pts, p.119).
The result of PET maintained its significance even in multivariate analy-
sis (hazard risk .0498, p.004). Conclusions. these data in homogeneously
treated pts with refractory/ relapsed HL underline the crucial relevance
of pre-transplant PET, even overwhelming the role of disease status at
progression. PET-driven trials are highly recommended in this subset of
patients
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A PHASE II TRIAL OF CHOP CHEMOTHERAPY FOLLOWED BY YTTRIUM 90 IBRITU-
MOMAB TIUXETAN (ZEVALIN) FOR PREVIOUSLY UNTREATED ELDERLY DIFFUSE LARGE
B-CELL LYMPHOMA (DLBCL) PATIENTS
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In the last 20 years, the major improvement over the use of CHOP has
been the addition of anti-CD20 immunotherapy (Rituximab). Recently,
the preliminary data of a phase II trial have showed that 90Y Ibritu-
momab Tiuxetan (90Y-IT, Zevalin) have useful activity in the treatment
of relapsed/refractory elderly DLBCL (Morschhauser et al., Blood 2004),
with no unexpected toxicities observed. The results of this study sup-
port a further evaluation of 90Y-IT in combination with chemotherapy
earlier in the time course of elderly DLBCL. We conducted a prospec-
tive, single-arm, non-randomized, phase II to evaluate the efficacy and
safety of 90Y-IT of a novel new approach combining induction
chemotherapy with CHOP followed by consolidation with 90Y-IT for
patients with previously untreated elderly DLBCL. Patient eligibility
was represented by: patients older than 60 years with biopsy-proven,
untreated, bidimensionally measurable stage II, stage III, or stage IV
DLBCL expressing the CD20 antigen; WHO performance status of 0 to
2. Patients were treated with standard CHOP chemotherapy every 21
days for 6 cycles. Patients were restaged 4 to 6 weeks after completion
of the 6 cycle of CHOP chemotherapy. Patients achieving at least a par-
tial response after chemotherapy were eligible for consolidation with 90Y-
IT provided the granulocyte count was greater than 1500/microl the
platelet count exceeded 100.000/microl, and the bone marrow exami-
nation at the completion of chemotherapy demonstrated no more than
25% involvement with lymphoma. All patients were to receive a single
dose of 90Y-IT 14.8 MBq/kg (0.4 mCi/kg). Twenty patients have been
enrolled: 12 were male and 8 female; the median age was 68 years (range
61-84); 6 were stage II, 14 stage III-IV. After the CHOP treatment the
overall response rate was 100%, including 15 (75%) CR and 5 (25%) PR.
Treatment was well tolerated; grade 3-4 AEs were seen in 13 patients;
the most common grade 3-4 AEs was neutropenia. After the treatment
with 90Y-IT, 4/5 (80%) patients improved their remission status from PR
to CR. The 90Y-IT toxicity included grade 3-4 hematologic AEs in 11/20
patients; the most common grade 3-4 AEs were neutropenia (11 patients)
and thrombocytopenia (7 patients).Time to event analyses, including
TTP and duration of response are pending further follow-up. These pre-
liminary data indicate the feasibility, tolerability, and efficacy of the
CHOP plus 90Y-IT regimen for patients with untreated elderly DLBCL.
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CO-004
RITUXIMAB COMBINED WITH M/VACOP-B AND RADIOTHERAPY IN PRIMARY MEDIASTI-
NAL LARGE B-CELL LYMPHOMA (PMLBCL): A PROSPECTIVE ITALIAN PHASE II STUDY OF
INTERGRUPPO ITALIANO LINFOMI (IIL)

Martelli M, Stefoni V, Cabras P, Rossi A, Brusamolino E, Levis A, 
Botto B, Calabrese E, Russo E, Finolezzi E, Di Rocco A, Foà R, 
Zinzani PL On behalf of Intergruppo Italiano Linfomi (IIL)
Hematology Department, University La Sapienza, Rome, Italy

Introduction. Third generation regimens such as MACOP-B or VACOP-
B (M/VACOP-B) in combination with involved-field radiotherapy (IFRT)
seem to improve lymphoma-free survival of PMLBCL. The superiority
of R-CHOP over CHOP-like regimens has been demonstrated in younger
low risk DLBCL. Recently, the addition of Rituximab to CHOP has also
improved the survival of PMBLCL. Aims. To evaluate the effectiveness
and safety of Rituximab added to the standard M/VACOP-B regimens
(R-M/VACOP-B) ± IFRT in PMLBCL. Patients and Methods. At this time,
a total of 45 patients with PMLBCL have been treated in six participat-
ing centers between February 2002 and July 2006. The median age was
38 years (range 17-66); 24/21 (53%) were females; 32 patients had stage
II and 13 stage IV; 42 (95%) presented a bulky disease; LDH was
increased in 31 (69%) and 24(55%) had a superior vena cava syndrome.
According to the age-adjusted IPI score, 30 patients had an IPI = 0-1 and
15 an IPI = 2-3. All patients were treated with standard MACOP-B (35
patients) or VACOP-B (10 patients) regimens plus six cycles of Rituximab
(375 mg/m2) given at weeks 3,5,7,9,11,13. Thirty-one patients (69%)
received mediastinal IFRT at a median dose of 36 Gy. The response was
evaluated in all patients after 6 cycles of chemo-immunotherapy, at the
end of the planned chemotherapy and after IFRT. Results. The response
rate after 6 cycles of the planned R-M/VACOP-B regimen was CR/CRu
= 20 (44%), PR=24 (53%) and NR=1 (3%). Six/45 patients received an
early intensification therapy followed by HDT-ASCT because consid-
ered low responders (less than PR or progressive disease) during
M/VACOP-B chemotherapy. At the end of the chemo-immunotherapy
program, 28 patients witnessed a CR/CRu (70%) and 17 a PR (30%).
Nine/17 PR patients obtained a CR/CRu following IFRT for an overall
CR/CRu rate of 82% (37/45). Three patient relapsed at 12, 12 and 19
months from CR and died of progressive disease despite salvage thera-
py. After a median follow-up of 25 months, the 3-year OS and PFS were
80% and 78%, respectively. No significant differences in terms of PFS
and OS were associated with the IPI score. No additional toxicities relat-
ed to Rituximab infusion were observed. Discussion. R-M/VACOP-B are
active therapeutic regimens devoid of severe toxicity for the manage-
ment of patients with PMLBCL. Consolidation radiotherapy seems to
improve the quality of response. Further studies are required to demon-
strate if the addition of Rituximab to M/VACOP-B regimens might
improve the overall rate of response and survival.

CO-005
PROSPECTIVE IELSG/IIL STUDY IN PRIMARY DIFFUSE LARGE B-CELL LYMPHOMA OF
THE TESTIS (PTL): IMPROVED OUTCOME WITH RITUXIMAB (R)-CHOP WITH CNS AND
CONTRALATERAL TESTIS PROPHYLAXIS
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Italy

Introduction. PTL has a poor prognosis with a 5-yr overall survival of
40-55%. Causes of failures are: contralateral testis, CNS and extranodal
relapses. The IELSG 10/IIL study is a prospective phase II international
trial for stage I or II PTL aimed at defining a standard treatment for PTL.
Methods. Between June 2001 and December 2006, 53 pts with untreat-
ed stage I-II PTL were enrolled. Treatment was: R-CHOP21 (R 375
mg/mq, Ctx 750mg/mq, Doxo 50 mg/mq, Vcr 1.4 mg/mq d 1 and Pdn
40 mg/mq dd 1-5) for 6 or 8 (in stage II pts with slow response) cours-
es; intrathecal methotrexate (IT MTX) 15 mg for 4 doses in courses 1 and
2; after chemotherapy 30Gy scrotal RT to the contralateral testis was
planned to all pts reserving 30-36Gy on loco-regional nodes for stage II
disease. Results. To date 49 pts who have completed the treatment are
evaluable. Median age was 65 years (range 22-80); 38 stage I and 11
stage II; 3 had bilateral testicular involvement; 5 LDH > normal and 2 B

symptoms. All received R-chemotherapy as planned. Forty-six (94%)
pts received adequate CNS prophylaxis (at least 4 IT MTX); 3 less than
4 IT because of poor tolerance or toxicity. Scrotal RT ± nodal RT was giv-
en to 44 pts (90%); 5 did not perform it (3 refusals, 1 progressive disease
and 1 bilateral orchiectomy). Forty-eight pts (98%) achieved a CR and 1
progressed after 4 R-CHOP. With a median follow-up of 36 months, 3-
yr OS, 3-yr PFS and 3-yr EFS were: 87% (95% CI 69-96%), 84% (95%
CI 65-93%) and 79% (95% CI 60-90%) respectively. Seven pts relapsed
or progressed: 2 in nodal sites, 3 in extranodal ± nodal sites and 2 in
CNS (1 isolated meningeal and 1 meningeal + nodal relapse). The actu-
arial risk of CNS relapse at 3 years is 2.5% (95% CI 0-7%). No con-
tralateral testis relapses were observed. Five patients died: three because
of DLBCL, 1 of heart failure and one of acute myeloid leukemia 21
months off therapy while in CR. No toxic deaths occurred during treat-
ment. Main grade 3-4 toxicities were: hematological 26% and neurolog-
ical 14%. Conclusions. This is the first prospective study in PTL with R-
CHOP and complete CNS and scrotal prophylaxis. Contralateral testis
relapses were not observed and the incidence of CNS relapse seems to
be reduced. These results compare favourably with those previously
reported in the literature. However, if further relapses will be observed
after a longer follow-up, there would be a need for innovative strategies
to address the issue of systemic and CNS relapses.

CO-006
FDG-PET IN THE SERIAL ASSESSMENT OF PATIENTS WITH LYMPHOMA IN COMPLETE
REMISSION

Stefoni V,1 Tani M,1 Pellegrini C,1 Musuraca G,1 Fanti S,2 Ambrosiani V,2

Marchi E,1 Fina MP,1 Derenzini E,1 Zinzani PL,1 Baccarani M1

1Unità Operativa di Ematologia, Istituto Seragnoli, Policlinico S. Orsola-
Malpighi, Bologna; 2Unità Operativa di Medicina Nucleare, Policlinico S. Orso-
la-Malpighi, Bologna, Italy

Background. FDG-PET role in the assessment of lymphoma patients is
well established but only few papers evaluated the usefulness of FDG-
PET during follow up. Aim. To prospectively investigate the value of
serial FDG-PET scans in the follow up of lymphoma patients in complete
remission. Material and Methods. all lymphoma patients who achieved a
complete remission were prospectively enrolled in the study and sched-
uled for serial FDG-PET scans at 6, 12, 18 and 24 months; further scans
were then carried out on annual basis (overall 421 pts, 160 pts with
Hodgkin’s Disease (HD) and 261 pts with non-Hodgkin Lymphoma
(NHL) were studied). All patients had a final assessment using other
imaging procedures and/or biopsy and/or clinical evolution. FDG-PET
findings were reported as positive, indeterminate or negative for relapse;
after comparison with all available data, PET results were categorized as
true positive (TP), true negative (TN), false positive (FP), indeterminate
turned out to be relapse (I+) and indeterminate turned out to be complete
remission (I–). Results. PET documented relapse in 42 cases at 6 mo (14
HD (8.8%) and 28 NHL (10.7%); in 31 cases at 12 mo (14 HD (9.5%) and
17 NHL (7.3%); in 27 cases at 18 mo (6 HD (4.5%) and 21 NHL (3.2%);
in 9 cases at 24 mo (3 HD (2.4%) and 6 NHL (3.2%); and in 5 cases at >
36 mo (2 HD (2.8%) and 3 NHL (6.5%). Out of 125 scans reported as pos-
itive for relapse, 109 turned out to be TP (PPV of 87%); no false nega-
tive scan was recorded, and in the great majority of cases PET detected
the presence of relapse before clinical evidence. Conclusions. our results
confirm that FDG-PET is a valid tool for lymphoma patients follow-up.
The higher incidence of relapse occurred in both HD and NHL quite
early after complete remission (at 6 and 12 months for HD and at 6, 12
and 18 months for NHD), thus confirming the usefulness of performing
FDG-PET scans at these times in order to identify recurrence. The role
of serial PET at later times (after 18 months for HD and 24 months for
NHL) was found less relevant. 
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CO-007
A SCREENING STUDY OF CHLAMYDIA PSITTACI INFECTION IN 172 CASES OF NODAL
AND EXTRANODAL NON-HODGKIN LYMPHOMAS

Ferreri AJM,1,2,4 Dolcetti R,7 Guidoboni M,7 Cangi MG,3 Pecciarini L,3

Dognini GP,1,4 Ghia P,1,4,5 Malnati M,6 Pasini E,7 Doglioni C,3 Ponzoni M3

1Unit of Lymphoid Malignancies; 2Medical Oncology Unit; 3Pathology Unit;
4Department of Oncology; 5Università Vita e Salute; 6Unità di Virologia Umana
7San Raffaele Scientific Institute, Milan; 8Immunovirology and Biotherapy Unit,
Dept. of Pre-Clinical and Epidemiological Research, Centro di Riferimento Onco-
logico, IRCCS National Cancer Institute, Aviano, Italy

Background. Ocular adnexal lymphomas (OAL) are associated with
Chlamydia psittaci (Cp) infection. The prevalence of this infection in oth-
er extranodal or nodal non-Hodgkin lymphomas remains to be defined.
Methods. 172 non-consecutive cases of extra-orbital non-Hodgkin lym-
phomas were analyzed: 129 were extranodal B-cell lymphomas (73
DLBCL and 56 MZL), 12 were extranodal T-cell lymphomas (6 anaplas-
tic large cell, 6 mycosis fungoides), and 31 were nodal B-cell lymphomas
(11 follicular, 10 DLBCL, 10 mantle cell). Thirty-one patients with non-
specific tonsillitis, 36 with non-specific reactive lymphadenopathies and
7 non-neoplastic spleens were used as controls (n= 74). After central
pathology review, DNA was extracted from formalin-fixed, paraffin-
embedded tissue blocks and amplified by a multiplex touchdown PCR
assay, as previously reported [Ferreri AJM, et al. JNCI, 2004]. Results. Cp
DNA was detected in 17 (10%) cases of NHL, C. pneumoniae and C. tra-
chomatis DNA was detected in 3 (2%) cases (p=0.001). Cp DNA was
present in 5 (7%) out of 74 controls, in 13 (10%) of the 129 cases of extra-
nodal B-cell lymphomas, in 2 (17%) of the 12 extranodal T-cell lym-
phomas, and in 2 (6%) of the 31 nodal B-cell lymphomas; Cp DNA was
detected in 4 (7%) of the 56 MZL cases and in 9 (15%) of the 73 DLB-
CL cases (p=0.33). Cp DNA was not randomly distributed among extra-
nodal B-cell lymphomas: it was detected in 6 (25%) of 24 cases of cuta-
neous lymphoma (p=0.02, in comparison to controls), in 3 (18%) of the
17 lymphomas of the Waldeyer’s ring (p=0.16), and in 4 (8%) of the 53
gastrointestinal lymphomas (p=0.9), while it was absent in B-cell NHL
arising in the lungs, salivary glands and spleen. Conclusions. This is the
largest study revealing that Cp-related lymphomas may occur outside
the ocular adnexae; these lymphomas may arise in the skin and Waldey-
er’s ring, two extranodal sites considered as first-barrier to antigen expo-
sure. This finding may have obvious clinical implications, in view of
the encouraging results offered by Cp–eradicating therapy with doxy-
cycline in the treatment of OAL. These figures should be considered in
view of the possible differences in the prevalence rate of Cp infection
in OAL among different geographical regions reported in the literature. 

CO-008
PRE-EMPTIVE TREATMENT WITH NUCLEOSIDE ANALOGS IN HBV OCCULT CARRIER
PATIENTS WITH NON-HODGKIN LYMPHOMA: AN OPEN QUESTION 

Targhetta C,1 Cabras MG,1 Mamusa AM,1 Derudas D,1 Sanna M,2

Angelucci E1

1UO Ematologia Ospedale Oncologico Cagliari; 2UO Laboratorio Analisi
Ospedale Oncologico Cagliari, Italy

The risk of Hepatitis B Virus (HBV) reactivation is a frequent and
potentially fatal complication in HBV-overt carriers with non-Hodgkin’s
lymphoma receiving chemo-immunosuppressive therapy. Numerous
studies have demonstrated that the antiviral prophylaxis with lamivu-
dine significantly decreases the incidence of HBV reactivation. Thus the
current practice guidelines recommend the pre-emptive administration
of lamivudine before initiating chemo-immunosuppressive treatment
in HBsAg-positive patients with non-Hodgkin’s lymphoma. The recent
introduction of monoclonal antibodies such as rituximab (anti-CD20),
used alone or associated with the traditional cytotoxic chemotherapy,
has been reported to induce HBV reactivation not only in HBsAg-posi-
tive patients (HBV-overt carriers) but also in anti-HBc positive/antiHBs-
negative patients (potential occult carriers), leading in a few instances to
severe hepatic complication and even HBV related death. However no
systematic study has been reported and evidence is anecdotical. These
reports have posed the question whether it’s necessary to administrate
the antiviral prophylaxis with lamivudine or not in HBsAg-negative/anti-
HBc-positive patients (potential occult carriers) with non-Hodgkin’s lym-
phoma undergoing chemo-immunosuppressive treatment particularly

associated to Immunotherapy. We systematically screened for HBV
markers 870 consecutive non-Hodgkin’s lymphoma patients examined
from 1994 to 2007 at Cagliari’s Haematological Unit. Of them 333 (38%)
were found to be potential occult carriers. Of them 250 (75%) were
treated. Of these 250 anti-HBc-positive patients 101 (40%) had ritux-
imab included in the regimen. The other 149 patients (59%) were treat-
ed with standard chemotherapy. None received lamivudine. Globally 4
of the 333 antiHBc-positive patients (1.2%) experienced acute hepatitis
associated with the re-emergence of HBsAg (reverse seroconversion).
Two of them have been treated with rituximab associated with cytotox-
ic therapy (2 out of 101 =2%). The other two have been treated with
CHOP-like regimen (2 out of 149 =1.3%). There was no significant dif-
ference between the two groups of patients (treated or not with ritux-
imab). (p=0.6933). In one case the HBV-reactivation occurred during
immuno-chemotherapy (that was suspended and never continued). In
the other three cases the reactivation occurred from five to seven months
after the end of cytotoxic therapy. All the four patients clinically recov-
ered from the HBV reactivation with long-term persistance of HBsAg.
Two patients were treated with lamivudine (unavailable for the other
two patients). The outcome of the two treated patients was clinical and
virological remission. Both obtained NHL complete remission. One
patient, who didn’t complete chemotherapy because of HBV reactiva-
tion, later experienced NHL relapse and was treated, under adefovir pro-
phylaxis, with a salvage therapy and achieved a second complete remis-
sion. The two untreated patients died as a consequence of the progres-
sion lymphoma even if they had completed chemotherapy. Our expe-
rience, according to the data reported by literature, demonstrates that
HBsAg-negative/anticore-positive patients are at low risk for HBV reac-
tivation during and after chemotherapy and suggests the need of iden-
tifying a correct strategy for the treatment of these patients.
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ACUTE LEUKEMIAS I

CO-009
PHENOTYPIC AND MOLECULAR FEATURES OF ACUTE PROMYELOCYTIC LEUKEMIA
PATIENTS DEVELOPING RETINOIC ACID SYNDROME 

Breccia M, Latagliata R, Carmosino I, Cannella L, De Propris MS,
Guarini A, Diverio D, Frustaci A, Stefanizzi C, Cimino G, Lo Coco F1

Department of Cellular Biotechnology and Hematology, University La Sapien-
za, Rome; 1Department of Biopathology, University of Tor Vergata, Rome, Italy

Although all-trans retinoic acid (ATRA) is usually well tolerated for the
treatment of newly diagnosed APL, a sizable portion of patients are
known to develop the so-called retinoic acid syndrome (RAS) during
induction therapy. We analysed here the biologic and clinical character-
istics of 110 consecutive patients with genetically proven APL treated
with AIDA protocol at a single Institution, with the aim of identifying
predictive features of developing the syndrome. The diagnosis of a def-
initely present RAS (according to Frankel Ann Int Med 1994) was clini-
cally established by the presence of at least three of the following signs:
weight gain, respiratory distress, unexplained fever, interstitial pul-
monary infiltrates, pleural or pericardial effusions, hypotension, renal
failure. A total of 15 patients (13.6%) developed RAS. Median time of
intercurrence was 4 days (range 3-5). There were 9 males and 6 females,
median age 48 years (range 12-65). According to FAB classification, 5
patients were variant type and according to Sanz risk classification 2
patients were low risk, 6 intermediate and 7 high risk. Median WBC
count was 5.0×109/L (range 0.3-50.8) and median platelet count was 
27×109/L (range 13-127). Molecular analysis showed the presence of bcr1
in 5 (33%) and bcr3 in 10 patients (67%). FLT3-ITD analysis revealed the
presence of a ITD mutation in 8/15 (54%) tested patients. All received
desamethazone (10 mg/mq) at the occurrence of symptoms (median 6
days) and only two patients had necessity to suspend ATRA. Resolution
of RAS occurred in a median time of 4 days (range 2-8). All the patients
had resolution of RAS and reached a complete hematologic remission.
Respiratory distress was the first sign of RAS in 12/15 patients (80%),
fever was revealed in 12 patients, weight gain in all patients (100%) and
renal failure in 2 patients. Pleural/pericardial effusions were revealed in
3 patients and in 4 patients headache was associated to other symp-
toms. Compared to patients who did not develop the syndrome, patients
with RAS had more frequent M3v morphology (50% vs 26%, p=0.02),
higher median WBC count (6×109/L vs 2.8 ×109/L, p=0.01), higher preva-
lence of the bcr3 isoform (66% vs 44%, p=0.001) and of the FLT3-ITD
mutation (53% vs 36%, p=0.002). In addition, as regarding correlations
with immunophenotype, a higher incidence of CD2 and CD15 expres-
sion was detected in the former group (47% vs 13%, p=0.0001, and
60%vs 0% (p=0.0001). In conclusion, APL patients developing RAS
show distinctive biologic characteristics at presentation including con-
sistent immunophenotypic and molecular features.

CO-010
PROGNOSTIC VALUE OF DNA INDEX IN CHILDHOOD ACUTE LYMPHOBLASTIC LEUKEMIA
TREATED WITH BFM BASED THERAPY: LONG TERM RESULTS OF THE AIEOP-ALL 95
STUDY

Aricò M,1 Valsecchi MG,2 Rizzari C,3 Barisone E,4 Biondi A,3 Casale F,5

Luciani M,6 Locatelli F,7 Lo Nigro L,8 Messina C,9 Micalizzi C,10

Parasole R,11 Pession A,12 Santoro N,13 Testi AM,14 Silvestri D,3 Basso G,9

Masera G,3 Conter V3 for the AIEOP
1Pediatric Hematology Oncology, Ospedale dei Bambini G. Di Cristina, Paler-
mo; 2Medical Statistics Unit, University of Milano-Bicocca; 3Department of Pedi-
atrics, University of Milano-Bicocca, Ospedale San Gerardo, Monza; 4Pediatric
Hematology Oncology, Torino; 5I Clinica Pediatrica, University of Napoli; 6Pedi-
atric Hematology, IRCCS Ospedale Bambino Gesù, Rome; 7Pediatric Hematol-
ogy Oncology, University of Pavia; 8Pediatric Hematology Oncology, University
of Catania; 9Pediatric Hematology Oncology, University of Padua; 10Pediatric
Hematology Oncology, IRCCS I.G.Gaslini, Genua; 11Pediatric Hematology
Oncology, Ospedale Pausilipon, Naples; 12Pediatric Hematology Oncology, Uni-
versity of Bologna; 13Pediatric Hematology Oncology, Bari; 14Hematology, Uni-
versity La Sapienza, Rome, Italy

Purpose. Between May 1995 and August 2000 the Associazione Ital-
iana di Ematologia Oncologia Pediatrica (AIEOP) conducted the ALL 95

study for risk-directed, BFM-oriented therapy of childhood acute lym-
phoblastic leukemia (ALL), aimed at exploring treatment reduction in
standard risk (SR), intensification during continuation therapy in inter-
mediate risk (IR) as randomized questions and treatment intensification
in high risk (HR). The prognostic value of DNA index was explored in
this setting. Patients and Methods. 1,744 patients were enrolled, 115 SR,
1,385 IR, and 244 HR risk. SR patients (DNA index ≥1.16 and <1.60, age
2-5 and WBC<20K, no high risk features), received a reduced induction
therapy; IR patients were randomized to receive or not vincristine +
dexamethasone (VCR-DEXA) pulses during maintenance; HR therapy
was based on a conventional BFM schedule intensified with three
chemotherapy blocks followed by double reinduction phase. Results.
The event-free-survival and overall survival probabilities at 10 years for
the entire group were 72.5% (SE 1.3) and 83.6% (0.9); 85.0% (3.4) and
95.5% (2.0) in SR, 75.1% (1.5) and 87.5% (0.9) in IR, 51.0% (3.2) and
57.2% (3.3) in HR patients, respectively. Patients with favorable DNA
index had superior EFS in both IR [83.8(2.7) versus 73.9(1.7)] and in HR
[67.8(9.4) and 49.6(3.5)]. Of the 6 patients with DNA Index. <0.8 only 1
remained in remission. Conclusions. Favorable DNA index was associat-
ed with a better prognosis in IR and HR patients defined by presenting
clinical criteria and treated with a BFM-oriented chemotherapy.

CO-011
ABSENCE OF NUCLEOPHOSMIN LEUKEMIC MUTANTS IN B AND T CELLS FROM AML
WITH NPM1 MUTATIONS: IMPLICATIONS FOR THE CELL OF ORIGIN OF NPMC+ AML 

Martelli MP,1 Manes N,2 Pettirossi V,2 Liso A,3 Pacini R,2 Mannucci R,2

Zei T,2 Bolli N,2 Di Raimondo F,4 Specchia G,1 Nicoletti I,2 Martelli MF,2

Falini B2

1Hematology, University of Bari, Bari; 2Hematology, University of Perugia, Peru-
gia; 3Hematology, University of Foggia, Foggia; 4Hematology, University of Cata-
nia, Italy 

Studies of cell lineage involvement and of cell origin in acute myeloid
leukemia with normal karyotype (AML-NK) have been traditionally
obstacled by the lack of clonality markers. NPM1 mutations, the most
common genetic alteration occurring in AML-NK (50-60% of cases), rep-
resent an ideal genetic alteration for tracking cell lineage involvement in
AML, as they are usually expressed in all leukemic cells, are very stable
and generate mutated proteins which are aberrantly expressed in the
cytoplasm. Thus, NPM cytoplasmic positivity (NPMc+) represents a
unique tool for studying by immunohistochemistry cell lineage involve-
ment in fixed paraffin-embedded bone marrow samples from NPMc+
AML patients. Combining immunohistochemistry with analysis of
NPM1 mutations on laser-microdissected hemopoietic cells, we previ-
ously found involvement of two or more myeloid lineages in a large
proportion of NPMc+ AML. Lymphoid cells seem to be spared from
NPM1 mutations in the three patients studied. However, it can not be
excluded that lymphoid cells may be involved in a proportion of NPMc+

AML cases. Thus, the issue on the nature of lymphoid cells in NPMc+

AML is not yet fully clarified. Goals of the present study were to further
expand analysis of lymphoid cells in a larger number of NPMc+ AML cas-
es and to definitively clarify whether B and T cells from NPMc+ AML
patients belong or not to the leukemic clone. For this purpose, we used
anti-NPM antibodies to detect NPM leukemic mutant proteins in lym-
phoid cells in paraffin-embedded bone marrow biopsies from 20 NPMc+

AML patients. Double-staining for CD20/NPM and CD3/NPM showed
a clear nucleus-restricted positivity for NPM in B (CD20+) and T (CD3+)
cells in all cases. These findings were also confirmed by double immuno-
fluorescence labelling. Absence of aberrant cytoplasmic expression of
NPM in B and T cells strongly suggest that they do not harbour NPM1
mutations. However, to provide conclusive evidence that B and T cells
in these cases truly lack expression of NPM mutants, we used for dou-
ble-staining polyclonal antibodies that recognize specifically the mutat-
ed but not the wild-type NPM proteins. Notably, B and T cells showed
complete (nuclear and cytoplasmic) negativity for the NPM mutants.
These data were further supported by the results of Western Blot analy-
sis of NPM mutant protein expression on either T (seven cases) or B
(two cases) cells purified from peripheral blood of NPMc+ AML patients:
none of the cases studied showed positivity for NPM mutant protein.
These findings provide strong evidence that either bone marrow or
peripheral blood B and T cells in NPMc+ AML do not belong to the
leukemic clone. Absence of NPM mutants was also demonstrated in 723
human lymphoid neoplasms of different types. These findings further
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support the view that NPM1 mutations are a myeloid-specific genetic
alteration and have important implications for the cell of origin of NPMc+

AML. 

CO-012
MODULATION OF TRYPTOPHAN CATABOLISM BY ACUTE MYELOID LEUKEMIA CELLS
ACTS AS A GENERAL MECHANISM OF IMMUNE TOLERANCE VIA THE INDUCTION OF T
REGULATORY CELLS

Curti A,1 Salvestrini V,1 Aluigi M,1 Trabanelli S,1 Ottaviani E,1 Durelli I,2

Horenstein AL,2 Fiore F,3 Massaia M,3 Piccioli M,4 Pileri S,4

Martinelli G,1 Baccarani M,1 Lemoli RM1

1Institute of Hematology and Medical Oncology L. & A. Seràgnoli, University
of Bologna and Stem Cell Center, S.Orsola-Malpighi Hospital, Bologna;
2Department of Genetics, Biology and Biochemistry, Research Center on Exper-
imental Medicine (CeRMS), University of Turin, Turin; 3Hematology Unit, Uni-
versity of Turin and Hematological Oncology Laboratory, CeRMS, Turin; 4Insti-
tute of Hematology and Medical Oncology L. & A. Seràgnoli, Hematology and
Hematopathology Units, S. Orsola-Malpighi Hospital, University of Bologna,
Italy

Indoleamine 2,3-dioxygenase (IDO) enzyme, which catalyzes the
conversion of tryptophan into kynurenine, has been identified as a nov-
el 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 may be dif-
ferentiated into leukemic dendritic cells (AML-DCs) which have
increased immunogenicity and may be used as vaccine against leukemia.
We in vitro generated DCs from 7 AML samples according to standard
procedures and tested IDO expression and activity. At baseline, 5/7 AML
samples expressed IDO, whereas 2/7 did not. After differentiation into
DCs, IDO+ AML samples showed an up-regulation of IDO mRNA and
protein, and IDO– AML cells turned positive. IDO-expressing AML-DCs
were capable to catabolize tryptophan into kynurenine metabolite and,
functionally, they inhibited allogeneic T-cell proliferation through an
IDO-dependent mechanism. Similarly to undifferentiated IDO+ AML
blasts, IDO-expressing AML-DCs induced a population of CD4+CD25+

Foxp3+ Treg cells, which were capable to suppress in vitro allogeneic
naïve T-cell proliferation. These data identify 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.

CO-013
THE CYTOSOLIC SEQUESTRATION OF NF-κκB INDUCED BY DELOCALIZED NPM1 MAY
REPRESENT ONE OF THE MECHANISM RESPONSIBLE FOR THE BETTER CHEMOSENSI-
TIVITY OBSERVED IN NPM1 MUTATED AML PATIENTS

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

Dept. of Clinical and Biological Sciences, University of Turin; Dept of Haema-
tology, Seragnoli Institute, University of Bologna, Italy

Mutations in NPM1 exon 12 and the resulting shift of NPM1 into the
cytoplasm are the most specific and frequent events in acute myeloid
leukaemia patients with normal karyotype. Cytoplasmatic NPM1 is
associated with responsiveness to chemotherapy, although its role in
predicting outcome remains to be defined. The aim of the study was to
identify the molecular mechanism responsible for chemosensitivity in
leukemic cells carrying the mutation of NPM1(NPM1M). NF-κB is a tran-
scription factor involved in many intracellular pathways including apop-
tosis. NF-κB is a heterodimer of p50 and p65 subunits sequestered in the
cytoplasm in its inactive form through interaction with inhibitory IKB
proteins and activated in the nucleous after degradation of IKB. The
activation of NF-κB is responsible for chemoresistance to different drugs
including anthracyclines. The aim of the study was to analyze the pos-
sible cytoplasmatic interaction between the mutated form of NPM1 and
NF-κB. The NF-κB DNA binding activity was analyzed in 72 BM sam-

ples collected from AML patients carrying the NPM1 mutations (n=35)
and NPM1 wild type (NPM1WT) (n=37) using EMSA and ELISA methods.
Immunofluorescence analysis and Western blot using NPM1 and p65
antibodies were performed to identify the amount and localization of
both proteins. Co-immunoprecipitation assay was perform to study the
interaction of the two proteins. To study the in vitro chemosensitivity,
etoposide incubations were performed in both NPM1WT and NPM1M

cells and apoptosis was evaluated. Downstream genes transcriptional-
ly activated by NF-κB have been evaluated by RT-PCR and RQ-PCR.
NPM1M cells were more sensitive in vitro to etoposide induced apopto-
sis as compared to NPM1WT (p=0,004). We found a significant lower
DNA binding activity in NPM1M cells when compared to the NPM1WT

cells (p=0,001). Immunofluorescence analysis confirmed the cytoplas-
matic localization of NPM1M protein and the prevalent nuclear localiza-
tion of NPM1WT. In addition, immunofluorescence analysis shows dif-
ferent pattern of NF-κB localization in NPM1M cells when compared to
NPM1WT cells. In particular, in NPM1M cells NF-κB is mainly localized in
the cytoplasm in the inactive form and in NPM1WT cells is mainly nuclear
localized. These data were confirmed by Western blot. The cytosolic
interaction of NPM1M and NF-κB was demonstrated by co-immunopre-
cipitation studies. Furthermore, the expression levels of genes activated
by NF-κB such as bcl2 were significantly deregulated in NPM1M cells.
Finally, TNFα, a potent stimulus for NF-κB activation was unable to acti-
vate NF-κB in NPM1M cells. We demonstrated that p65 and NPM1 inter-
act with each other within the cytoplasm and this interaction results in
the sequestration of NF-κB within the cytoplasm. The cytosolic local-
ization of the inactive form of NF-κB explains the reduced NF-κB DNA
binding activity observed in NPM1M patients. These data may provide
a possible explanation for the chemosensitivity observed in NPM1M

patients. Furthermore, since NF-κB is involved in the transcription of
many genes which regulate proliferation and differentiation processes,
the disruption of NF-κB function may represent one of the mechanism
of leukemogenesis induced by NPM1 mutated proteins.

CO-014
THE HISTONE DEACETYLASE INHIBITOR ITF2357 HAS ANTI-LEUKEMIC ACTIVITY IN VIT-
RO AND IN VIVO AND INHIBITS IL-6 AND VEGF PRODUCTION BY STROMAL CELLS

Barbui V,1 Cuppini L,1 Leoni F,2 Micò C,1 Lombardi L,3 Neri A,3

Fossati G,2 Mascagni P,2 Introna M,1 Rambaldi A,1 Golay J1

1Division of Haematology, Ospedali Riuniti, Bergamo; 2Italfarmaco SpA, Cinisel-
lo Balsamo, Italy

Introduction. Small molecule inhibitors of histone deacetylase (HDACi)
modulate chromatin accessibility, induce gene reprogramming in tumor
cells leading to cell cycle arrest, differentiation and apoptosis and are
promising anti-neoplastic drugs. We have investigated the activity of
ITF2357, a novel hydroxamate HDACi, on MM and AML cells in vitro
and in vivo. Methods. MM and AML cell lines as well as freshly isolated
patients' cells were analysed in cytotoxicity assays. The mechanism of
drug induced apoptosis was investigated in Western blot and by quan-
titative PCR analysis. The effect of the drug on cells in co-cultures with
human multipotent mesenchymal stromal cells (MSCs) was also stud-
ied. Finally the drug activity in a model of human AML in SCID mice
was analysed. Results. ITF2357 induced apoptosis in 8/9 MM and 6/7
AML cell lines, as well as 4/4 MM and 18/20 AML freshly isolated cas-
es, with a mean IC50 of 0.2 µM. Drug treatment induced hyperacetyla-
tion of histone H3, H4 and tubulin and activation of the intrinsic apop-
totic pathway. Furthermore ITF2357 upregulated p21 and down modu-
lated Bcl-2 and Mcl-1 proteins. In a co-culture system in which either the
IL6-dependent MM cell line CMA-03 or freshly isolated AML samples
were grown in vitro on MSCs, ITF2357 was still strongly cytotoxic for
leukemic cells but not MSCs. In contrast, ITF2357 inhibited by 80-95%
the production of IL-6, VEGF and IFN-γ by MSCs, but had no effect on
IL-8 secretion. Finally the drug significantly prolonged survival of SCID
mice inoculated with the AML-PS in vivo passaged cell line already at the
10 mg/kg oral dose. Discussion. These data demonstrate that ITF2357 has
potent anti-neoplastic activity in vitro and in vivo through direct induction
of leukemic cell apoptosis. Furthermore the drug inhibits production of
growth and angiogenic factors by bone marrow stromal cells, in partic-
ular IL-6 and VEGF.
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CO-015
NUCLEOPHOSMIN MUTATED BLASTS EXPRESS HIGH LEVELS OF SPONTANEOUS 
APOPTOSIS IN ACUTE MYELOID LEUKEMIA (AML) 

Del Poeta G, Ammatuna E, Zaza S, Del Principe MI, Buccisano F,
Ottone T, Lavorgna S, Catalano G, Maurillo L, Bruno A, Luciano F,
Ottaviani L, Sarlo C, de Fabritiis P, Venditti A, Amadori S, Lo Coco F
Department of Hematology, University Tor Vergata, Roma, Italy

Mutated nucleophosmin (NPM1) genes target about 55% of adult
AML with normal karyotype and interact with p53, thus controlling cell
proliferation and apoptosis (Falini, 2007). Moreover, genes and proteins
involved in apoptosis have been demonstrated to be relevant in response
to treatment and outcome (Del Poeta, 2003). We analysed NPM1 muta-
tions, FLT3-ITD and apoptosis proteins (bcl-2 and bax) in 192 patients,
affected by de novo non-M3 AML, median age 61 years (range 21-82),
treated with intensive chemotherapy regimens according to the
GIMEMA-EORTC protocols. The aims of our study were: 1) to corre-
late NPM1 status with bax/bcl-2 ratio levels, as a measure of spontaneous
apoptosis; 2) to assess the prognostic significance of NPM1 and FLT3 sta-
tus in relation to bax/bcl-2 ratio. Bcl-2 and bax proteins were determined
by multicolor flow cytometry and the threshold of bax/bcl-2 ratio pos-
itivity was set at the median value >0.35. NPM1 mutations and FLT3-
ITD were detected by multiplex PCR and capillary gel electrophoresis.
One hundred-four/192 (54%) patients were bax/bcl-2 ratio positive,
41/192 (21%) were NPM1 mutated and 34/160 (21%) presented FLT3-
ITD. There was a significant correlation between higher WBC counts
(>100×109/L) and NPM1 mutations (p=0.0017). A normal karyotype was
found in 26/33 (79%) NPM1 mutated patients (p=0.002) and almost all
NPM1 mutated cases were CD34 negative (35/41; p<0.00001). More-
over, a higher bax/bcl-2 ratio and NPM1 mutation status were signifi-
cantly associated (29/41[71%]; p=0.02) and 16/22 (73%) NPM1+FLT3-
ITD negative cases showed bax/bcl-2 ratio >0.35. With regard to clini-
cal outcome, significant lower complete remission (CR) and overall sur-
vival (OS) rates were found in NPM1+FLT3-ITD+ vs NPM1+FLT3-ITD
negative patients (38% vs 81%; p=0.02 and 9% vs 28% at 1 year;
p=0.006, Figure 1). Within the poor prognostic subgroup NPM1+FLT3-
ITD+, higher bax/bcl-2 ratio was able to distinguish patients at better
prognosis with regard to CR (62% vs 0%; p=0.02) and OS (50% vs 0%
at 3 months, p=0.017). In multivariate analysis, bax/bcl-2 ratio
(p<0.00001), age (p=0.000022) and FLT3-ITD (p=0.02) were significant
for CR, while only bax/bcl-2 ratio and WBC count were significant for
OS (p=0.00004 and p=0.01) and DFS (p=0.002 and p=0.0003). In conclu-
sion, we demonstrated that NPM1 mutations exhibit elevated sponta-
neous apoptosis and confirmed that mutated NPM1, in the absence of
FLT3-ITD, identifies a subgroup of pts with favorable prognosis. 

Figure 1.

CO-016
PREVALENCE AND PROGNOSTIC IMPACT OF KIT MUTATIONS IN ACUTE MYELOID
LEUKAEMIA WITH INV(16)

Cairoli R,1 Beghini A,2 Ripamonti CB,1 Grillo G,1 Nadali G,3 Di Bona E,4

Colapietro P,2 Nichelatti M,1 Ravelli E,1 Nador G,1 Cuneo A,6

Castagnola C,5 Viola A,7 Ottaviani E,8 Colarossi S,8 Cattaneo C,9

Parma M,10 Pioltelli P,11 Ferrara F,7 Lazzarino M,5 Rossi G,9

Rodeghiero F,4 Pizzolo G,3 Martinelli GN,8 Morra E1 
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Introduction. Several studies have recently pointed out the adverse
impact of KIT mutations (mutKIT) on relapse incidence and overall sur-
vival (OS) in patients with t(8;21) AML. By contrast, the prognostic sig-
nificance of mutKIT in patients with inv(16) is still inconsistent. Purpose
of this study is to evaluate the prevalence and the effect on outcome of
mutKIT in inv(16)(p13q22). Patients and Methods. 44 adults with inv(16)
AML at diagnosis (median age 56 years, range: 17-88; M/F: 26/18), were
centrally analyzed for mutKIT in exon 2, 8, 10, 11 and 17. Mutations
were detected using sequencing and other sensitive assays such as ARMS
(amplification refractory mutation system) PCR for D816Y and D816H,
enzymatic digestion with HINFI for D816V and with Tsp509I for N822K.
Results. Data showed a prevalence of KIT mutation of 36.4% (16/44
patients). Among the mutKIT cases, we detected mutations in exon 17
(n=11), exon 8 (n=4) and exon 10 (n=1). Correlation between the KIT
mutational status and median of WBC count at presentation: there was
no significant difference between the mutKIT vs the unmutated (KIT-)
patients (WBC 15.95×109/Liter, range 4.4 to 277.5 vs 19.09, range 2.5 to
130; Mann-Whitney U test: p=0.504). Results of treatments: of the 40
patients (age < 60 years) who received intensive chemotherapy 16 result-
ed mutKIT upon mutational screening. CR was achieved in 15 of 16
mutKIT patients (93.7%) vs 22 of 24 KIT- patients (91.6%), Fisher’s exact
test: p>0.999. With a median follow-up of 24 months (range: 10 to 107),
8 of 15 mutKIT patients relapsed (53.3%) vs 8 of 22 KIT- (36.3%), Fish-
er’s exact test: p=0.336 and the OS was 56.2% (9 of 16 mutKIT patients)
vs 70.8% (17 of 24 KIT- patients), Fisher’s exact test: p=0.501. Conclusions.
In the context of AML with inv(16), KIT mutational status appeared not
to influence the clinical outcome. 
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STEM CELLS - GENE AND CELL THERAPY - TRANSPLANTATION

CO-017
T CELL ORIGIN OF HUMAN CIK CELLS AND POTENTIAL LARGE EXPANSION FOR IN VIVO
ADMINISTRATION

Franceschetti M, Borleri G, Ciocca A, Pievani A, Salvetti V, 
Goossens S, Golay J, Introna M
Laboratory of Cellular and Gene Therapy G. Lanzani, Division of Hematology,
Ospedali Riuniti, Bergamo, Italy 

Introduction. Cytokine induced killer (CIK) cells are CD3/CD56/CD8
positive cells which show considerable cytotoxic activity against
leukemic cell lines and fresh samples and potent anti-tumoral activity in
vivo in mice with little GVHD. We have investigated the cellular origin
of CIK cells and tried to optimise their expansion in vitro for cell thera-
py purposes. Methods. CIK cells can be obtained in vitro by stimulation
of mononuclear cells with IFN-gamma, followed by OKT3 monoclon-
al antibody and 21-28 days expansion in the presence of IL-2. Different
cell populations were purified by FACS sorting and magnetic beads
immunoselection and expanded in presence or absence of autologous
irradiated mononuclear feeder cells. Results. In standard in vitro culture
conditions starting from peripheral blood mononuclear cells (containing
0.5-6% CD3+CD56+ cells), we routinely observed a mean 655 (range
130-1477, n=8) theoretical fold expansion of CIK cells in 21-28 days and
a mean 60% of CD3+/CD56+ (range 20-79, n=8). In an attempt to under-
stand whether further expansion of CIK cells can be obtained with
longer culture times, we continued to grow cells in IL-2 up to 42 days.
These experiments showed that cell numbers reached a peak in 32-35
day and declined thereafter. In order to determine the origin of CIK cells,
cell sorting and immunoselection experiments were performed demon-
strating that they derive from the CD3+CD56–CD8+CD4– population.
Indeed purification of CD3+/CD56+ cells at 15-21 days of culture and
CFSE staining or cell counting showed that CIK cells are terminally dif-
ferentiated and don’t divide further. In contrast, the CD3+CD56– cells are
actively proliferating and can give rise to a new wave of CIK cells. We
also investigated whether a restimulation at 20 days with interferon-
gamma, anti-CD3 and autologous irradiated mononuclear feeder cells
would allow greater and more sustained expansion of CIK cells. In these
conditions we could indeed observe a second wave of CIK cells with a
total fold increase of about 2000 at 42-45 days. These observations sug-
gest the presence of CIK precursor cells even at the end of the standard
21 days culture which can still respond to appropriate stimulation. Dis-
cussion. These data demonstrate that cytotoxic CIK cells arise from
CD3+/CD8+/CD56– cells and also suggest the possibility to generate in
vitro large number of CIK cells for clinical use by second stimulation in
presence of feeder cells.

CO-018
ISOLATION, MOLECULAR AND FUNCTIONAL CHARACTERIZATION OF CD34- LEUKEMIC
STEM CELLS IN CHRONIC MYELOGENOUS LEUKEMIA (CML)

Fogli M,1 Manfredini R,2 Salvestrini V,1 Salati S,2 Bianchi E,2

Amabile M,1 Bertolini F,3 Tafuri A,4 Zini R,2 Testoni N,1 Rossi L,1

Martinelli G,1 Baccarani M,1 Ferrari S,2 Lemoli RM1

1Institute of Hematology and Medical Oncology L. & A. Seràgnoli, University
of Bologna, Bologna, and Stem Cell Research Center, S.Orsola-Malpighi Hos-
pital, Bologna; 2Department of Biomedical Sciences, Section of Biochemistry,
University of Modena and Reggio Emilia, Modena; 3Division of Hematology-
Oncology, Department of Medicine, European Institute of Oncology, Milan;
4Department of Cellular Biotechnology and Hematology, Section of Hematology,
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We have previously characterized in normal human hematopoiesis a
kinetically quiescent CD34– stem cell population, showing molecular
and functional profiles different from that of CD34+ cells (Br J Haema-
tol 2003; Stem Cells 2005). So far no, data are available on the presence
of CD34– stem cells in leukemic hematopoiesis and their characteristics
upon CD34 acquisition. To this end, we sorted Lin-CD38–CD34–, Lin-
CD38–CD34+ , and Lin+CD38+CD34+ hematopoietic stem cells (HSCs)
from 24 CML patients at diagnosis. The gene expression profile was
studied using Affymetrix HG-U95Av2 GeneChip array. Molecular cary-
otyping and quantitative analysis of BCR/ABL transcript demonstrated
that about one third of Lin-CD38–CD34– were leukemic. CML CD34–

cells showed kinetic quiescence, limited clonogenic capacity and no
long-term culture initiating cells (LTC-IC). However, stroma-dependent
liquid cultures and cytokines induced CD34 expression on some HSCs,
cell cycling, acquisition of clonogenic activity, generation of LTC-IC and
increased expression of BCR/ABL transcript. On the contrary of normal
hematopoiesis, BCR/ABL-positive CD34– cells showed an engraftment
rate in NOD/SCID/beta2 null immunodeficient mice similar to that of
CD34+ cells. At the molecular level, comparison analysis performed with
Affymetrix GCOS software revealed 1907 genes differentially expressed
in all CML HSC subpopulations when compared to normal counter-
parts. Upregulated genes in CML samples were found in cell cycle, mito-
sis, DNA replication and DNA repair Gene Ontology (GO) categories,
whereas immune response, defense response, antigen presentation and
antigen processing GO categories were downregulated. Of note, HLA
class I and II molecules were significantly downregulated, at the protein
level in CML CD34– cells. Leukemic CD34– cells also demonstrated mod-
ulated expression of genes involved in apoptosis, like BCL2 family mem-
bers, and malignant progression, like angiogenic cytokines. The analy-
sis of transcription factor expression showed increased commitment to
myeloid lineage and decreased self-renewal ability of CML cells. In con-
clusion, we identified in CML, for the first time, a quiescent leukemic
stem cell subset devoided of CD34 expression with peculiar molecular
and functional characteristics which may be a potential target for CML
therapeutics.

CO-019
PHASE I-II TRIAL OF ADOPTIVE IMMUNOTHERAPY WITH HAPLOIDENTICAL KIR LIGAND-
MISMATCHED NATURAL KILLER CELLS IN HIGH RISK ACUTE MYELOBLASTIC LEUKEMIA
PATIENTS 

Curti A,1 Ruggeri L,2 D’Addio A,1 Urbani E,2 Bontadini A,3 Fruet F,3

Giudice V,3 Dan E,1 Motta MR,1 Rizzi S,1 Paolini S,1 Gugliotta G,1

Conte R,3 Martinelli G,1 Velardi A,2 Baccarani M,1 Lemoli RM1

1Institute of Hematology and Medical Oncology L. & A. Seràgnoli, University
of Bologna and Stem Cell Research Center, S.Orsola-Malpighi Hospital,
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nologies, Perugia; 3Immunohematology Service and Blood Bank, S.Orsola-
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Natural killer (NK) cells play a critical role in innate immunity and are
relevant for the immune control of tumors. Their effector function is reg-
ulated by a number of activating and inhibitory receptors, termed killer
immunoglobulin receptors (KIRs). In haploidentical T-cell depleted trans-
plantation the donor/recipient KIR mismatch significantly impacts on
tumor cell killing, particularly in acute myeloid leukemia (AML). There-
fore, haploidentical KIR-mismatched NK cells may be used as adoptive
immunotherapy for high risk AML patients in non-transplantation set-
tings. Twenty-six high risk AML patients entered a phase I-II study of
NK-cell based immunotherapy and were screened for the avalilability of
one haploidentical KIR ligand mismatched donor. Eight of them result-
ed as having one suitable donor. NK cells were enriched from steady-
state leukaphereses by using a double-step immunomagnetic separa-
tion system (Miltenyi Biotec, Germany), consisting in 1) depletion of
CD3+ T cells followed by 2) positive selection of CD56+ NK cells, and
then cryopreserved. CD56+ NK cells were enriched from 8.28±3.7% to
85.9±3.2% (recovery 67.9±15%, viability >92%). So far, 4 patients with
active disease (2 partial remissions and 2 progressions) received NK cell
infusion which was preceeded by immunosuppressive chemotherapy,
including fludarabine 125 mg/m2 and cyclophosphamide 4 g/m2. AML
patients received 6 subcutaneous injections of interleukin 2 (IL-2) after
adoptive immunotherapy. The median number of reinfused NK cells
was 3.6×106/Kg and contaminating CD3+ T cells were always less than
1×105/Kg. NK cells were capable to kill NK-sensitive K562 cells in a flow-
cytometry-based cytotoxicity assay. The procedure was well-tolerated
and no significant toxicity, including GVHD, related to NK cell infusion
was observed. One patient obtained a complete remission, which last-
ed for 6 months; two patients showed the persistence of disease and ulti-
mately progressed; one patient died during the aplastic phase. By using
a RT-PCR-based chimerism assay, we demonstrated the presence of
adoptively transferred NK cells in 2/4 patients with a peak in circulat-
ing NK cell number at day 12 after infusion. Functional biological stud-
ies demonstrated the presence of alloreactive NK cell clones in all the
donors (at the frequencies of 11±4%) and in 3/4 patients (at the fre-

12 | haematologica/the hematology journal | 2007; 92(s3)

Oral Communications



quences of 16±5%) only at day 3 after infusion of NK cells. In summa-
ry, a two-step enrichment of CD56+ NK cells allows the collection of a
suitable number of target cells to be used as adoptive immunotherapy
in AML patients. Infusion of cryopreserved NK cells is feasible and safe
and adoptively transferred NK cells can be detected in the peripheral
blood after infusion. 

CO-020
THE ROLE OF CD34 ANTIGEN ON HUMAN HEMATOPOIETIC STEM CELLS

Zini R, Salati S, Bianchi E, Ferrari SE, Manfredini R
Department of Biological Sciences, Biochemistry Section, University of Modena
and Reggio Emilia, Modena, Italy

CD34 is a highly glycosylated transmembrane protein, strongly
expressed on hematopoietic stem/progenitor cells (HSCs), but despite its
importance as a marker of HSCs, the function of this molecule remains
to be elucidated. Several studies suggest that CD34 may play a role in
cell adhesion and signal transduction on hematopoietic stem/progenitor
cells or mediate the interaction between HSCs and stromal lectins in the
bone marrow (BM). In order to better characterize the function of CD34
antigen on human hematopoietic stem cells we examined both by small
interfering RNAs (siRNAs) and by retroviral-mediated over-expression,
the role of CD34 antigen in the regulation of hematopoietic stem/pro-
genitor cells lineage commitment. Here, we demonstrate that the expres-
sion of CD34 antigen is able to affect the differentiation capacity of
human HSCs, in particular clonogenic assay and serum-free liquid cul-
ture show that the early down-regulation of CD34 enhances granulocyt-
ic and megakaryocitic differentiation at the expense of the erythroid
one. In agreement with these results, microarrays analysis reveals that
siRNA-mediated CD34 gene silencing in CD34+ HSCs induces the up-
regulation of genes involved in granulocytic and megakaryocytic com-
mitment and the down-regulation of the erythroid genes. In order to
confirm the results obtained by RNA interference, we overexpressed
the human CD34 cDNA in human CD34+ cells by retroviral gene trans-
fer. CD34 transduced cells show a remarkable increase of erythroid pro-
genitors (BFU-E and CFU-E) and a dramatic decrease of granulocytic
(CFU-G) progenitors as evaluated by clonogenic assay. Furthermore,
immune phenotype analysis indicates that granulocytic differentiation
markers (CD66b and MPO) in CD34 transduced cells exhibit a decreased
expression; on the contrary, the expression of erithroid marker GPA is
up-regulated. Finally, the gene expression profile of CD34 transduced
cells show an increased expression of erythroid proteins versus controls.
Moreover, we find many markers of granulocytic differentiation such as
neutrophil and eosinophil granule proteins among down-regulated
genes. Altogether, these data indicate that CD34 antigen promotes the
differentiation of CD34+ hematopoietic progenitors towards the ery-
throid differentiation lineage that is achieved, at least in part, at the
expense of other maturation lineages such as the granulocytic and
megakaryocytic ones.

CO-021
ENDOTHELIAL COLONY FORMING CELLS (ECFCS) FROM PATIENTS WITH CHRONIC
MYELOD LEUKEMIA, POLYCYTEMIA VERA AND ESSENTIAL THROMBOCYTEMIA, ORIGI-
NATE FROM A STEM CELLS LACKING THE DISEASE SPECIFIC MOLECULAR MARKER 

Piaggio G,1 Corselli M,2 Bertolotti F,2 Parodi A,2 Chiavarina B,2

Sessarego M,3 Fugazza G,3 Garuti A,3 Ibatici A,2 Bacigalupo A,1

Pozzi S,2 Frassoni F2
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San Martino, Genova, Istituto Scientifico Tumori, Genova; 3Dipartimento Ema-
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Background. The persistence of a common progenitor to haematopoi-
etic and endothelial lineage in the adult haematopoietic tissue appeared
to be validated when Bcr/Abl fusion gene was found in a variable pro-
portion of endothelial like cells generated in vitro from the bone marrow
and the peripheral blood of CML patients. However, the different cul-
ture conditions used to isolate and to expand endothelial cells (EC) in vit-
ro have generated some confusion. Only recently, the existence of two
EC populations has been clearly settled: colony forming unit-endothe-
lial cells (CFU-EC), are haematopoietic derived progeny committed to
the myeloid lineage while Endothelial Colony Forming Cells (ECFCs),
are vessel-forming progenitors. Aim. We have reconsidered the issue of
endothelial cell origin in CML (Chronic myeloid leukemia), PV

(Polycitemia Vera) and ET (Essential Thrombocytemia) to verify whether
circulating ECFCs isolated and expanded from the peripheral blood of
patients, bear the disease specific genetic marker of the leukaemia clone
or whether it is restricted to the haematopoietic lineage. Methods. Forty-
three patients and 12 normal controls were included in this study. Twen-
ty-four samples were Philadelphia and Bcr/Abl positive CML, 19 were
MPDs, PV and ET with JAK2-V617F mutation. Peripheral blood
mononuclear cells were cultured in vitro and expanded cells were
searched for Bcr/Abl fusion gene by RQ-PCR and FISH, and for JAK2-
V617F mutation by nested PCR. Flow cytometry and capillary formation
assay in Matrigel were also performed. Results. due to their low frequen-
cy in the peripheral blood of patients, only 7/24 CML and 8/19 MPD
samples gave rise in vitro to a progeny of ECFCs. None of them carried
the disease specific genetic marker, they showed a complete outfit of
endothelial associated antigens and were able to form capillary like struc-
tures in vitro. Conclusions. differently from previous reports and based on
a clear distinction between ECFC and CFU-EC, this study shows, for the
first time, that ECFCs, derived from Ph-positive, Bcr/Abl positive CML
patients, lack the disease marker. In addition ECFCs from patients with
PV or ET lack the JAK2-V617F mutation. Thus it appears that in CML,
PV and ET the cell able to give rise to endothelial progenitors do not
derive from the malignant clone. This finding, per se, does not exclude
the possibility of a common ancestor cell for haematopoietic and
endothelial lineage but further suggests that hemangioblat in adult life
is likely to persist at a very low frequency, if any.

CO-022
PILOT STUDY OF SELECTION AND TRANSPLANTATION OF AUTOLOGOUS HIGHLY PURIFIED
CD133+ STEM CELLS IN CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS WITH ADVANCED
DISEASE

Isidori A,1,2 Motta MR,1 Tani M,1 Terragna C,1 Zinzani P,1 Curti A,1

Rizzi S,1 Taioli S,1 Giudice V,3 D’Addio A,1 Gugliotta G,1 Conte R,3
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Salvatore Hospital, Pesaro; 3Immunohematology Service and Blood Bank,
S.Orsola-Malpighi Hospital, Bologna, Italy

Objective. To assess the capacity of positively selected autologous
CD133+ hematopoietic stem cells (HSCs) to reconstitute lympho-
myelopoiesis in Chronic Lymphocytic Leukemia (CLL) patients under-
going myeloablative chemotherapy. Patients and Methods. Ten CLL
patients with advanced disease underwent uniform HSC mobilization
with chemotherapy and granulocyte colony stimulating-factor (G-CSF).
Positive selection of circulating CD133+ HSCs was performed by
immunomagnetic technique. Highly purified HSCs were reinfused after
busulphan/melphalan myeloablative treatment. Results. A median num-
ber of 4.2×106 CD34+ cells/Kg and of 3.14×106 CD133+ cells/Kg were col-
lected. Immunomagnetic selection resulted in the reinfusion of a medi-
an number of 2.45×106 CD133+ cells/Kg (median purity: 94.8%; median
recovery 84%) and 2.4×106 CD34+cells/Kg (median purity: 93%; medi-
an recovery 71%). HSC selection resulted in a median T-cell and
CD19+/CD5+ cell depletion of 3.85 log and 2.8 log, respectively. At the
molecular level, however, 8/9 evaluable purified HSC fractions were
contaminated by leukemic cells. All CLL patients showed rapid and sus-
tained myeloid engraftment after reinfusion of purified CD133+ cells.
Of note, the immunological reconstitution did not significantly differ
from that routinely observed in patients reinfused with unmanipulated
leukapheresis products and no late infectious complications were
observed. Conclusions. Reinfusion of highly purified CD 133+ HSCs
allows the rapid and sustained recovery of hematopoiesis after mye-
loablative treatment in advanced disease CLL patients although the purg-
ing potential of positive selection of CD133+ cells is not optimal.
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CO-023
BONE MARROW-, SPLEEN- AND THYMUS-DERIVED MESENCHYMAL STEM CELLS
FAVOUR THE GROWTH OF MYELOMA CELLS IN A MOUSE MODEL
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Introduction. Spleen and thymus are lymphoid organs with pivotal roles
in the immune system development and function, and therefore very
sensitive to the effect of immunoregulatory cells, but also with a well-
structured stromal architecture. We therefore asked whether spleen and
thymus have a reservoir of mesenchymal stem cells (MSCs) and whether
the onset of immune responses may be affected by stromal microenvi-
roment in normal and pathological conditions, such as tumor growth.
Methods. We have collected, expanded and characterized human and
mouse, spleen- and thymus-derived adherent stromal cells by using the
same procedures currently used to obtain MSCs from bone marrow
(BM). Then, we have assessed the in vitro immunoregulatory potential
of these adherent cells co-cultured with different immune effector cells,
and, finally, we have tried to clarify the kinetics of their in vivo inhibito-
ry effect during the development of a tumor-specific immune response,
in a myeloma-derived mouse tumor model (Sp6). Results. We found in
both lymphoid tissues a reservoir of MSCs with the same immunophe-
notype (except CD106 expression) and differentiation potential of those
derived from BM. Spleen- and thymus-derived MSCs displayed a great
similarity with BM-derived MSCs in terms of modulation of T cell pro-
liferation and cytotoxicity, although the suppressive activity of human
spleen-derived MSCs at lower MSC/T cell ratios was less efficient as
compared with BM- and thymus-derived MSCs. However, spleen- and
thymus-derived human MSCs share the same mechanisms of inhibition
(IFN-gamma and IDO-dependent) already shown in those derived from
BM. In vivo immunization with s.c. injection of tumor cells together with
MSCs from BM, spleen or thymus, did not lead to immediate loss of spe-
cific immune protection against tumor cells, but prevented memory anti-
tumor immune response, thus determining tumor growth in normally
resistant mice. Discussion. Our data suggest that a MSC pool for stromal
cell renewal exists in adult spleen and thymus. In cancer development,
stromal cells might act not only supporting tumor cell proliferation and
neoangiogenesis, but also creating an efficient, tissue-independent,
immunological sanctuary, which can prevent tumor rejection by interfer-
ing with the immune system.

CO-024
C-MYB SILENCING IN HUMAN HEMATOPOIETIC PROGENITORS INDUCES THE
MACROPHAGE AND MEGAKARYOCYTE DIFFERENTIATION

Bianchi E, Zini R, Salati S, Ferrari S, Manfredini R
Department of Biomedical Sciences, Biological Chemistry Section, University of
Modena & Reggio Emilia, Modena, Italy

The c-Myb transcription factor is highly expressed in immature
hematopoietic cells and down-regulated during differentiation. We pre-
viously demonstrated that silencing of c-Myb in HL60 cells determined
the G1-phase cell cycle arrest and the loss of their granulocyte differen-
tiation ability. To define the role of c-Myb in hematopoietic lineage com-
mitment, we studied the effects of its knock-down during commitment
of human primary CD34+ Hematopoietic Stem/Progenitor Cells and
CD14- myeloblasts. In CD34+ cells c-Myb silencing determined a G1
arrest that strongly decreased the clonogenic ability, a reduction of ery-
throid colonies (BFU-E ,CFU-E) and an increase of the macrophage (CFU-
M) and megakaryocyte (CFU-MK) colonies. Morphological and flow
cytometry data supported the macrophage and megakaryocytic commit-
ment of silenced CD34+ cells versus controls. Consistently, in
myeloblasts, characterized by a monocyte-granulocyte differentiation
ability, c-Myb knock-down determined the G1 arrest and the differen-
tiation to macrophages. Taken together our data indicate that c-Myb is
essential for the proliferation of hematopoietic stem/progenitor cells
and myeloblasts and for the commitment along the erythroid and gran-
ulocyte lineages but not for the macrophage and megakaryocyte differ-
entiation. Besides, the forced macrophage and megakaryocyte differen-
tiation could be explained as a consequence of the G1-phase cell cycle
arrest, according to the kinetic model of hematopoiesis, recently pro-
posed by Quesenberry, that identifies some differentiation hotspots, i.e.
cell cycle phases in which the differentiation ability of the hematopoi-
etic stem cell would be restricted. In order to clarify if the forced
macrophage and megakaryocyte differentiation of c-Myb silenced
CD34+ cells is directly related to the role of this transcription factor in
the erythroid and granulocytic commitment or merely a consequence of
the G1-phase cell cycle arrest in a macrophage and megakaryocyte differen-
tiation hotspot, we selected p21WAF/CIP1 as molecular target that direct-
ly acts only on the G1/S phase transition and not on the commitment
and differentiation pathways. We investigated whether the cell cycle
arrest defined by the retroviral-mediated p21WAF/CIP1 overexpression
could perturb the commitment of CD34+ progenitor cells as c-myb
silencing does.
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ANEMIA - APLASIA - THALASSEMIAS

CO-025
PULMONARY HYPERTENSION (PH) IN PATIENTS WITH BETA THALASSAEMIA INTERMEDIA

Fasulo R, Cesaretti C, Cassinerio E, Volpato E, Marcon A, Cappellini MD
Hereditary Anaemia Centre, Policlinico, Mangiagalli and Regina Elena Foun-
dation IRCCS, University of Milan, Milano, Italy

Pulmonary hypertension (PH), is a severe new emerging complication
in thalassaemia intermedia patients (TI), during the third and fourth
decades of life. In order to estimate the prevalence of this complication
we evaluate by echocardiography the tricuspid gradient in a large cohort
of patients referred to a single italian thalassaemia care centre. 115 sub-
jects affected by TI, 51 males and 64 females, aged 39±9 years, were
enrolled. The mean haemoglobin value was 9.0±1.1 g/dL. Only 30.4%
(35/115) of patients entered late in life a regular transfusional regimen,
33.1% (38/115) were occasionally transfused while 34.8% (40/115) have
never been transfused. 71% of the patients had undergone splenectomy
and 24.3% (28/115) experienced at least one thrombotic event in their
life, mainly portal vein thrombosis and deep vein thrombosis. All the
patients underwent ECG record, ecochardiography, chest X-ray,
abdomen ultrasound, heart MRI T2* and pulmonary function tests. PH
was defined according tricuspid gradient as: mild-moderate (2.6-3.4 m/s)
and severe (> 3.4 m/s). We expressed PH as tricuspid gradient, instead
of pulmonary arterial pressure (PAP) because the technical variability is
lower. PH mild to moderate was detected in 40.8% of TI patients
(47/115) and severe in 3.5% (4/115). Patients with PH had lower haemo-
globin levels and higher number of peripheral erythroblasts and platelets.
Serum ferritin levels were higher in PH patients although they did not
correlate with the presence and severity of PH (p=0.1590). Among
patients with PH, 89% were splenectomized and 32% had previous
thrombotic events, only one had ejection fraction <55%. Cardiomegaly
was a common finding in TI patients with echocardiographic signs of
PH. Hearth MRI T2* was within the normal range. A significant statis-
tical difference in forced expired volume (FEV1) (p=0.0027) and forced
vital capacity (FVC) (p=0.0361) between TI patients with PH and patients
without PH was detected. TI patients with PH are older than patients
without PH (p=0.0008). 3 out of 4 patients with severe PH were symp-
tomatic and 2 of them started treatment with sildenafil. The major deter-
minants for PH in thalassaemia intermedia seem to be age and splenec-
tomy. Since thrombotic events are frequent in splenectomized TI
patients due to a hypercoagulable status of thalassaemic red cells, we
hypothesized that micro-thrombi of pulmonary small vessels could be
at least in part responsible for PH in TI patients. 

CO-026
NEED OF IMPLEMENTING THALASSAEMIA PREVENTION STRATEGIES AMONG 
IMMIGRANTS: 13 YEARS EXPERIENCE IN LATIUM AT CENTRO STUDI MICROCITEMIE
ROMA (CSMR)

Amato A, Grisanti P, Ponzini D, Lerone M, Di Biagio P, Gianni D, Masi L
Associazione Nazionale Microcitemie Italia (ANMI ONLUS), Centro Studi
Microcitemie di Roma, Roma, Italy

In Latium CSMR has a long tradition in the management of thalas-
saemia. The successful prevention plan performed for more than 30
years is totally prospective and this drastically reduced the incidence of
Thalassaemia Major and other haemoglobin disease among native peo-
ple. But now we are in presence of a changing picture: the increasing
number of foreign children affected by thalassaemia or other haemoglo-
bin disorders among the multiethnic immigrants from endemic coun-
tries. These data are tending upwards and this condition is shared by a
lot of industrialized areas of the world as a result of global population
movements. Between 1994 and 2006 the amount of foreign patients vis-
iting our structure moved from 2,7% to 7,24% of the total. Africa
(29.8%) is the most represented ethnic group of the carriers or affected
people, followed by East Europe (23.8%), Asia (22.0%), America (9.8%)
and Australia (0.2%); 14.4% of the patients has uncertainly origins. In
the last 13 years we have examined 8074 foreign patients;1907 of them
were carriers or affected: 26,4% beta thal carriers, 42,5% suspect alpha
thal carriers, 14,3% HbS carriers, 4,5% HbE carriers, 1,8% HbC carriers,
4% were carriers of rare Hb variants, 6,5% were affected. Since 1980 we
have identified 50 foreign at risk couples: 23 were from East Europe, 20
from Africa, 5 from Asia, 3 unknown origins. 31 were retrospectives,

while19 were prospectives. The demographic transition that Latium has
undergone over recent years is now responsible of a new reality: the
incidence of Thalassaemia Major among natives diminishes; the num-
ber of non indigenous affected patients increases so much that since
2000 the value is nearly coincident with the number of the total new cas-
es diagnosed for the first time. Until now the retrospective has been the
most easily realizable method of prevention among multiethnic minori-
ties now present in our region, which is the Italian area with the high-
est incidence of immigration. www.blod.info is a multi-lingual web site
made by CSMR-ANMI ONLUS in order to reach and help all the foreign
people still ignorant of their condition of carriers. Our challenge will
consist in implementing health education and prevention strategies for
thalassaemia and sickle cells disorders among immigrants. There is in fact
a growing need of facilities to support patients care, carrier diagnosis,
genetic councelling, throughout the region, to face this changing epi-
demiological picture.

Figure 1. Foreign at-risk couples identified in our centre.

Figure 2. Reduction of the incidence of thalassaemia major among native
people and increasing number of thalassaemia major among foreign
patients during the period 1994-2006.

CO-027
CIRCULATING T REGULATORY CELLS (TREG) ARE DECREASED IN PATIENTS WITH 
APLASTIC ANEMIA (AA)

Serio B,1,2 Risitano AM, 2 Powers J,1 McIver Z,1 Rotoli B,2 Selleri C,2

Maciejewski JP1

1Experimental Hematology & Hematopoiesis Section, Taussig Cancer Center,
Celevalend Clinic Foundation, Cleveland, USA; 2Hematology, DBBM, Federi-
co II University, Naples, Italy

AA is a hematological disease characterized by an immune-mediat-
ed destruction of haematopoietic stem cells, leading to peripheral pan-
cytopenia. Such immune pathophysiology is supported by several
experimental data, as well as clinical observations; however initial path-
ogenic mechanisms are still debated. In recent years regulatory T cells
(Treg) have been recognized as an integral part of the cellular immune
system, engaged in the maintenance of immunological self-tolerance
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and immune homeostasis, including direct control of self-reactive
immune responses; Treg have been found reduced in several autoim-
mune diseases. Expression at very high level of the high affinity IL-2
receptor alpha chain (CD25) as well as the expression of the forkhead
family transcription factor P3 (FoxP3), which is required for the devel-
opment and function of these cells, has served as a phenotypic surface
marker for this T cell subset. We investigated Treg level in a cohort of
AA patients (n=21) and healthy volunteers (n=15); flow cytometry iden-
tification of Treg was obtained by surface and intracellular staining of
PBMNCs for Treg markers (CD3, CD4, CD25, FoxP3), using a combi-
nation of monoclonal antibodies. PBMNCs were initially gated accord-
ing to physical features, CD3 and CD4 expression; then, based on
CD25 expression, the CD4+ T cells were subdivided into CD25-,
CD25int and CD25hi, and the co-expression of CD25hi and Foxp3 was
determined. We initially show that untreated AA patients (n=12) have
less CD4+CD25hi+ T-cells in comparison to normal controls, as
expressed by both frequency on PBMNCs and absolute number (medi-
an 0.07 vs 0.21 and 1.31 vs 5.78, respectively; p=0.03 and p=0.0002, by
Anova median test). When the analysis was extended to FoxP3+ cells,
a significant decrease of CD4+CD25hi+FoxP3+ T cells was shown in
untreated AA patients in comparison to controls (median 0.07 vs 0.21
and 1.06 vs 4.76 as percentage and absolute number; p=0.03 and
p=0.003). Treg cells seem to be even lower in patients with active dis-
ease not responding to immunosuppressive treatment; six cases were
serially studied before and after treatment, but no kinetic of recovery
predictive for clinical response was identified. In conclusion we show
that frequency and absolute Treg lymphocytes are decreased in marrow
failure patients; these findings suggest that the quantitative impairment
of Treg may account for the derangement of the immune system lead-
ing to the immune attack of haematopoiesis.

CO-028
GENOTYPE-PHENOTYPE CORRELATION IN HBA2 BORDERLINE SUBJECTS 

Giambona A, Passarello C, Vinciguerra M, Li Muli R, Renda D, 
Maggio A

U.O. Ematologia II con Talassemia, A.O. Vincenzo Cervello, Palermo, Italy

The heterozygous states for beta thalassemia show wide phenotyp-
ic diversity. Usually the presence of a single beta thalassemia allele is
associated with hypocromic microcytic red cells and an elevated level
of HbA2 (> 3.1%). The last index is most typical marker to define the
state of beta thalassemia carrier but, in some cases, the effect of a sin-
gle beta thalassemia allele can be completely silent with normal haema-
tological indexes and normal or borderline HbA2 and HbF levels so that
some individuals may be missed during screening program for beta
thalassemia. 

Table 1. Haematological parameter's means values and SD (Standard Devi-
ations) of the genotypes groups found.

Genotype Frequency RBC Hb MCV MCH RDW HbA2 HbF

NEG/NEG 316 4,53±0,55 13,44±1,56 85,99±4,76 29,71±1,96 13,10±1,52 3,35±0,16 0,58±0,85

NEG/-α 12 5,14±0,76 12,83±0,98 75,42±6,72 25,27±2,77 14,22±1,37 3,15±0,10 0,28±0,25

NEG/IVS 1 nt 6 24 5,77±0,62 12,94±1,26 69,18±2,58 22,47±0,85 14,47±0,62 3,69±0,14 0,53±1,36

NEG/β° ; NEG/Cod 27 11 5,82±0,56 11,66±0,85 61,53±2,91 20,08±1,12 15,31±0,70 3,49±0,17 1,20±0,76

NEG/ααα 15 4,66±0,59 13,78±1,47 85,76±4,06 29,69±1,55 12,60±0,55 3,33±0,13 0,60±0,54

NEG/β Variant 6 5,11±0,69 13,90±1,99 80,37±7,37 27,25±2,54 13,0,3±1,47 3,32±0,16 0,65±0,31

NEG/β Ambiguity 6 4,39±0,36 13,28±1,32 88,55±3,66 30,27±1,11 12,58±0,65 3,33±0,16 0,30±0,19

NEG/βpromotor 20 4,75±0,51 13,65±1,33 83,51±4,76 28,85±2,17 13,19±0,55 3,69±0,12 1,17±1,22

A retrospective study was conducted on 23485 Hb analysis done
during program for beta thalassemia carrier screening in the Sicilian
population. 3934 (16.75%) subjects showed HbA2 levels between 3.1%
and 3.9% with absence of common Hb variants and iron-anemia;
molecular analysis was conducted on 410, partners of carrier subjects
or couple with both partners showed borderline value of HbA2. The aim
of this study were evaluate the correlation between HbA2 borderline
levels and molecular defects of globin genes and to obtain a predictiv-
ity data for the identification of subjects carriers of thalassemia with

these phenotypes. 94 subjects (22.9%) resulted positive for a molecu-
lar defect in the beta, delta or in the alpha globin genes while none
molecular defects were found in the remaining 316 individuals. Con-
sidering MCV value, 84 samples (29.5%) showed an MCV≤79.9 fl and
55 (65%) resulted positive for mutations versus 29 negatives while
among the 326 (79.5%) samples with MCV≥ 80 fl, just 39 (11.9%) were
positive versus 287 negative. The most present molecular defect was
the beta IVS 1 nt 6 (25.5%), followed by beta globin gene promoter’s
mutations -101 and -92 (21.3%), triple alpha anti 3.7 (15.9%), alpha
mutations (12.8%), co-eredity of beta and delta mutations (11.7%),
variants and nucleotides ambiguity in the beta globin gene (6.4%). In
conclusion, in a screening for beta thalassemia, subjects with HbA2 bor-
derline must be always investigated using particular attention especial-
ly if the partner is a carrier for beta thalassemia and particularly in areas
with high prevalence and heterogeneity of beta thalassemia.

CO-029
MULTICENTRIC RETROSPECTIVE STUDY ON ERYTHROEXCHANGE IN SICKLE CELL DIS-
EASE. PRELIMINARY RESULTS

Vassanelli A,1 Lodi G,2 Forni G,3 Cabibbo S,4 Pennisi A,5 Perseghin P,6

De Meis I,7 Messina R,8 Pani M,9 Poma R,10 Guastella G,11 Lunghi M,12

Mazzoni A,13 Capuzzi E,14 Denti A,15 Perotti C,16 Sassi M,17

Mariano MT,18 Dal Canton19

1SIT Osp. Policlinico, Verona; 2SIMT Arcisp S.Anna, Ferrara; 3Centro
Microcitemie Osp Galliera, Genova; 4SIMT Osp Arezzo, Ragusa; 5SIMT Osp
V. Emanuele, Catania; 6SIMT Osp S.Gerardo, Monza; 7SIMT Osp S.Euge-
nio, Roma; 8SIMT Osp.Cervello, Palermo; 9SIMT Osp Brotzu, Cagliari;
10SIMT Osp Riuniti, Bergamo; 11SIMT Osp Pugliesi, Catanzaro; 12SIMT Osp
S.Bortolo, Vicenza; 13SIMT Pisa; 14SIMT Osp Poma, Mantova; 15SIMT Osp
Garibaldi, Catania; 16SIMT Osp S.Matteo, Pavia; 17SIMT Parma; 18SIMT
Modena; 19SIMT Castelfranco,Veneto, Italy

Introduction. Sickle cell disease (SCD) is a relatively common haemo-
globinopathy, characterized by chronic haemolytic anemia and episod-
ic occurrence of vaso-occlusive events that precipitate acute painful
episodes. The therapy consists of symptomatical measures like giving
analgetics, decreasing blood viscosity, chronic transfusion therapy or
erythroexchange (EEX), frequently used either therapeutically or elec-
tively, in order to prevent major complications (pregnancy, perioperative
management, patients with >3 acute crisis/year). In a EEX, the patient's
red cells are removed and replaced by exogenous normal red cells,
decreasing the percentage of sickle hemoglobin (HbS) and maintaining
a net balance in iron accumulation, that is an important benefit of EEX
versus simple transfusion. Methods and Results. We present the prelimi-
nary results of a retrospective multicentric study about use of EEX in
treatment of patients with sickle cell syndrome. See Table 1. 

Table 1. 

Hospital Observation Total Total Adult Paediat. EEX EEX 
period EEX patients patients patients acute events non acute 

events

GENOVA 1981-2006 1133 41
RAGUSA 1997-2006 410 39 39 - 21 389
CATANIA V.Emanuele 1997-2006 392 26 26 - 12 380
MONZA 1997-2006 385 28 10 18 43 342
VERONA 2001-2006 194 21 10 11 101 93
FERRARA 1995-2006 126 9 5 4 36 90
ROMA S.Eugenio 2004-2006 85 8 8 - 2 83
PALERMO Cervello 2004-2006 57 13 13 - 19 38
CAGLIARI 1997-2006 42 3 3 - 7 35
BERGAMO 2003-2006 40
CATANZARO 1997-2006 36 18 15 3 28 8
VICENZA 2006 11 1 1 -
PISA 2001-2006 10 3 3 - 2 8
MANTOVA 2005-2006 9 2 2 -
CATANIA Garibaldi 1997-2006 8 3 3 - - 8
PAVIA 2003-2006 7 4 4 - 7 -
PARMA 2006 4 1 4 -
MODENA 2006 4 4 - 4 4 -
CASTELFRANCO VENETO 2006 2 1
Total 2955 > 225 / / / /

Discussion. This preliminary results confirms that EEX is an effective
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therapy for acute and chronic complications of SCD, both in adult and
paediatric patients, even if only in few hospitals paediatric patients are
treated with EEX. A great number of patients are non-Italian (from Africa
or East-Europe), suggesting an increasing medical and social problem.
Conclusions. In treatment of SCD, EEX, performed using modern cell sep-
arators, is an effective and safe therapy (more than 2900 procedures are
performed in Italy until 2006, without major side effects), but is proba-
bly underutilized. A Multidisciplinary Collaborative Group is recently
created by Scientific Societies (SIMTI, SIdEM, SOSTE) in order to collect
data, to share experiences, to define protocols and long term follow-up
patients observing results, treatment efficacy, occurrence of side
effects,and to optimize treatment and improve patient's quality of live.

CO-030
IMPACT OF CYTOKINE GENE POLYMORPHISMS IN APLASTIC ANEMIA (AA)

Serio B,1 Risitano AM,2 Ramsingh G,1 Tiu Ramon,1 Viny Aaron,1

Rotoli B,2 Selleri C,2 Maciejewski JP1

1Experimental Hematology & Hematopoiesis Section, Taussig Cancer Center,
Celevalend Clinic Foundation, Cleveland, USA; 2Hematology, DBBM, Federi-
co II University, Naples, Italy

A is an uncommon hematological disease characterized by a severe-
ly depressed marrow cellularity leading to pancytopenia. In most cases,
AA results from immune-mediated inhibition of hematopoietic stem
cells, as supported by several experimental data as well as by clinical
results following immunosuppression (IS). The pivotal player of the
immune system are cytokines, which are potent immunomodulatory
molecules acting as mediator of inflammation and immune response.
Cytokine production is under genetic control; indeed, their genes pres-
ent polymorphisms at specific sites, potentially affecting the overall
expression (i.e., those located within coding/regulator regions). Thus,
such polymorphisms may lead to heightened immune response and are
associated with autoimmune conditions. We studied immunogenetic
background in a cohort of 40 AA patients, by single nucleotide polymor-
phisms (SNPs); 60 healthy donors matched for ethnicity were analyzed
as a control. The following SNPs were analyzed: IL-1a (-889 T/C),IL2 (-
330 T/G +166 G/T), IL4 (-1098 T/G -590 T/C -33 T/C, IL-1R (-1970 C/T),
IL-1RA (mspa111100 T/C), IL-4RA (+ 190 G/A), IL-1β (-511 C/T, +3962
T/C), IL-6 (-174 C/G, nt565 G/A), IL-10 (-1082 G/A, –819 C/T), IL-12 (-
1188 C/A), TGF-β (+10 C/T, +25 G/C), INF-γ (+874 A/T), TNF-α (-308
G/A, –238 G/A). No significant difference in AA cohort was found for
the SNPs in IL-4Rα, IL-12, IL-1β, IFN-, IL-2, IL-1α, and TNF-α. Howev-
er, when we examined the frequency TGF-β genotypes, increased fre-
quency of GG variant on codon 25 (61% vs 35% in controls, p=.03),
consistent with high secretory phenotype, was found in the AA popu-
lation. In addition, we found a lower incidence of TT genotypes for the
IL1RA gene (33% vs 62% p=.02). Because the responsiveness of aplas-
tic anemia to IS remains the best evidence of an underlying immune
pathophysiology, we subdivided all patients in responder and non
responder according to the hematologic improvement after treatment
with antithymocyte globulins. The non response to IS was found to be
significantly more frequent among patients with the TNF-α -308 G/A
genotype (50% vs 7% p=.02), consistent with high secretory phenotype.
In sum, our findings demonstrate that a specific combination of cytokine
genotypes might act together to predispose to AA, leading to specific dis-
ease presentation. More extensive profiling based on these and other
cytokine gene polymorphisms could aid in determining best candidates
for immunosuppressive therapies.

CO-031
CARDIAC IRON EVALUATION BY T2* MRI IN TRANSFUSION DEPENDENT PATIENTS WITH
ACQUIRED ANEMIAS

Angelucci E
U.O. Ematologia e CTMO Ospedale Oncologico A. Businco Cagliari, Italy

The aim of our study was to evaluate cardiac iron in adult patients
with transfusional iron overload caused by acquired anemias, in partic-
ular in patients affected by myelodysplastic syndromes.Therefore we
measured cardiac MRI (Magnetic Resonance Imaging) T2 * in 23 consec-
utive transfusion dependent unchelated patients (16 males, 7 females)
affected by myelodysplastic syndromes (15), myelofibrosis (6) and pure
red cell aplasia (2),aged 46-82 years, (median age 71). They had received
a median number of 64 (range16-225) packed red blood cell units equiv-

alent to 3.2-45 (median14) grams of iron. Serum ferritin levels ranged
from 1300 to 6241 microgras/Liter (median value 2095). None of the
patients showed signs or symptoms of cardiac failure at the time of the
study. Cardiac MRI T2* values obtained ranged from 5.6 to 58.7 (medi-
an value 40.8) milliseconds. Pathologic cardiac T2* value (< 20 millisec-
onds) was found in 3 patients (5.6, 12.4 and 8.5 milliseconds, respective-
ly). They had received 48, 101 and 225 units of red blood cell transfu-
sion, corresponding to 9.6, 20 and 45 grams of iron, respectively. Genet-
ic analysis was performed on the patient who, having received 48 packed
red blood cells transfusions presented pathologic cardiac and hepatic
T2* values and a condition of heterozygosis for the H63D mutation and
homozygosis for V221 ferroportin gene mutation was found. This last
mutation in particular, has been reported to be associated with clinical
significant iron overload.All of the patients with a pathologic T2* value
died within few months after the end of the study and in one case death
was due to a rapid decline of left ventricular ejection fraction. None of
the patients with a cardiac T2* value > 20 milliseconds revealed signs of
cardiac failure in one year of follow up. No patient who had received less
than 100 transfusions (excluding patient with genetic alterations) pre-
sented myocardial iron deposition as documented by a T2* superior to
20 milliseconds. Cardiac T2* was weakly correlated with hepatic T2*
(R=0.23; p=0.34). None of the patients with hepatic T2* superior to 2,5
milliseconds, expression of moderate hepatic iron overload, showed
myocardial iron deposition. No correlation was found between serum
ferritin level and myocardial iron. (R=0.396 ; p=0.093). Myocardial iron
deposition develops after severe hepatic iron deposition has occurred in
unchelated adult patients with acquired anemias. 

CO-032
SUBCUTANEOUS ALEMTUZUMAB IS SAFE AND EFFECTIVE FOR TREATMENT OF SEVERE
APLASTIC ANEMIA (SAA) OR LINEAGE-RESTRICTED APLASIA: A PILOT STUDY

Risitano AM, Selleri C, Camera A, Serio B, Catalano L, Marando L,
Rotoli B
Hematology, DBBM, Federico II University, Naples, Italy

Acquired marrow failure syndromes may affect all hematopoietic lin-
eages, as in SAA, or may selectively involve single lineages, as in pure
red cell aplasia (PRCA) or in agranulocytosis (AGR). All these conditions
share a cellular immune-mediated pathophysiology, and various
immunosuppressive (IS) strategies have been exploited. Alemtuzumab
(MabCampath®) (ALE) is a lympholytic MoAb with strong and pro-
longed IS activity, more reliable than ATG or ALG as for activity, dosing
and commercial availability. Here we report a phase II/III pilot study
with ALE followed by low-dose cyclosporine A (CsA) on 9 patients suf-
fering from SAA (n=3), PRCA (n=4) or AGR (n=2). All patients received
ALE as s.c. injection, with a schedule 3-10-30-30-30 mg in 5 consecutive
days (the day 5 dose only for SAA); a total of 12 courses were adminis-
tered (3 for relapses). All but one patients received betamethasone, clor-
pheniramine and paracetamol as premedication; on day 7 CsA 1 mg/kg
was given, with anti-CMV/P. Carinii prophylaxis. All patients complet-
ed the treatment, with 3 manageable infusion-related reactions; no med-
ically significant complication nor lab test abnormality were reported.
Lymphoablation was complete in all patients within 2-3 days; some
patients experienced transient worsening of neutropenia (treated by G-
CSF) and of thrombocytopenia. At a median follow-up of 6 months,
infectious events were irrelevant: in cumulative 50 patient-months, only
1 HSV and 1 flu have been recorded (globally 1 day of fever), all resolv-
ing quickly. No CMV reactivation was demonstrated. Immune reconsti-
tution was delayed up to 12 months, mostly for the CD4+ compartment.
As for efficacy, in the 3 SAAs we observed 1 CR, 1 PR (now receiving a
second course) and 1 not evaluable yet. In the 4 PRCAs, there were 2 CR
(1 responding thrice after retreatments for relapses), 1 PR and 1 not evalu-
able yet. The 2 AGRs showed early CR, which was long lasting in the
only case with adequate follow up. As with other IS regimens, the hema-
tological response is late (3-4 months) and relapses may occur, which are
sensitive to further ALE courses. In conclusion, subcutaneous ALE is a
feasible and safe IS regimen for patients suffering from immune-medi-
ated marrow failure syndromes. Infectious complications were unre-
markable, and preliminary results suggest great efficacy, mostly in line-
age-restricted forms. Such favorable risk-to-benefit ratio predicts for this
regimen a leading position in the future IS strategies.
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ALLOGENEIC TRANSPLANTATION

CO-033
A PROSPECTIVE PHASE II STUDY ON TANDEM AUTOGRAFTING-NONMYELOABLATIVE
ALLOGRAFTING FOR NEWLY DIAGNOSED MULTIPLE MYELOMA: FINAL RESULTS OF A
MULTICENTER GITMO (GRUPPO ITALIANO TRAPIANTO MIDOLLO OSSEO) PROTOCOL
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Introduction. Despite remarkable recent advances in the treatment for
multiple myeloma, allografting remains the only potential cure in a sub-
set of patients. The development of nonmyeloablative conditionings
has reduced the transplant-related mortality and extended the eligible
age for transplantation up to 65-70 years. However, prior cytoreductive
high-dose chemotherapy appears to play a key role in the achievement
of high response rates. Methods. From January 2000 to June 2005, 106
newly diagnosed patients younger than 65 years were enrolled in a
prospective multi-center study. Briefly, first-line treatment plan includ-
ed vincristin, adriamycin and dexametasone (VAD)-based induction
chemotherapy, a cytoreductive autograft with melphalan at 200 mg/m2

followed by non-myeloablative total body irradiation and allografting
(Tandem auto-allo) from an HLA-identical sibling. Graft-vs-host disease
(GVHD) prophylaxis included cyclosporin and mycophenolate mofetil.
One-hundred-two patients, median age 54 years, (range 30-65,) Four
patients did not completed the program whereas 4 because of consent
withdrewaw their consental and were excluded from the analysis. Pri-
mary e The median age was 54 years (range 30-65), 71/102 had stage III
myeloma and β2microglobulin was greater than 3,5 mg/dL in 33. First-
line treatment plan included vincristin, adriamycin and dexametasone
(VAD)-based induction chemotherapy, a cytoreductive autograft with
melphalan at 200 mg/m2 followed by non-myeloablative total body irra-
diation and allografting (Tandem auto-allo) from an HLA-identical sib-
ling. Graft-vs-host disease (GVHD) prophylaxis included cyclosporin
and mycophenolate mofetil. Endpoints were overall (OS) and event-free
(EFS) survivals from diagnosis, and transplant related toxicitiesmortali-
ty. Results. AFollowing allografting, all patients readilypromptly achieved
full donor engraftment after allografting. After a median follow- up of
54 (range 21-94) months, OS was not reached and EFS was 35 (range 31-
56) months. Incidences of acute grade II-IV GHVD and extensive chron-
ic GVHD were 40% and 50% respectively. Fourteen patients died from
Causes of deaths were transplant-related toxicity, TRM in 14 from
patients, disease progression, 2 from lung cancer and 1 from lymphoma
in 14 and second tumor in 3. OThe overall response, defined as complete
(CR) and partial remission, rate was 91% (93/102), with 53 patients
achieving CR after allografting. Response prior to allografting was sig-
nificantly associated with the achievement of post-transplant CRCR
and longer EFS. Conversely, chronic graft-vs.-host disease was not cor-
related with the achievement of CR. Overall, nineteen Among patients
progressed after allografting, 19 relapsed/progressed patients after allo-
grafting were treated with donor lymphocyte infusion, , 9 of whom of
them received prior cytoreductive therapy. Five, and 5/19 showed

obtained a disease response, including onea CR. Discussion. Tandem
auto-allo allows long-term disease control especially in patients with
reduced tumor burden at the time of allografting. Intensified pre-trans-
plant cytoreduction with new drugs combined with post-transplant
graft-vs.-myeloma effects may further improve the clinical outcome.

Figure.
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Background. We have previously demonstrated that human CD34+

cells and allogeneic T lymphocytes cross-interact in vitro, resulting in T
cell proliferation and CD34+ cell differentiation into dendritic cells. In this
study, we addressed the hypothesis of a cross talk bewteen CD34+ cells
and allogeneic NK cells. Methods. Alloreactive NK cell donors were
selected based on NK-permissive HLA C mismatch. Immunomagneti-
cally purified CD3-CD56+ NK cells were cultured with purified allo-
geneic CD34+ or CD14+ blood cells or with 1000 U/mL IL-2. Following
culture, NK cells were used to lyse NK-sensitive K562 (NK activity) or
NK-resistant Daudi cells (LAK activity) in a standard 51Cr release assay.
Results. CD34+ cells induced greater NK activity than monocytes
(50±14% vs 15±17% lysis of K562 cells, respectively) (p=0.02). While
LAK activity was negligible before culture, it increased upon culture
with CD34+ cells, as opposed to monocytes (53±11% and 22+16%)
(p=0.01). Stimulation with CD34+ cells was comparable to high dose IL-
2. NK cell activation was also documented by the upregulation of CD69
in NK cells and by the production of greater amounts of IFNgamma and
TNFalpha CD34+-induced NK activation was inhibited by anti-NKG2D
antibody in the co-culture of CD34+ and NK cells (p=0.02). However,
anti-NKG2D antibody did not prevent NK activity induced by exoge-
nous IL-2, suggesting that the antibody per se did not affect NK cells.
Moreover, surface expression of NKG2D on NK cells was downregulat-
ed upon stimulation by CD34+ cells (MFI 37±13 before vs 9±6 after
coculture with CD34+ cells), but not IL-2. However, expression of sev-
eral NKG2D ligands (including MICA, MICB, ULBP-1, -2 and -3) was not
detected in CD34+ cells either at protein or mRNA level. Moreover, anti-
bodies to MIC or ULBP molecules did not prevent CD34-induced NK cell
activation. Finally, CD86 and CD40 costimulatory molecules on CD34+

cells were more upregulated following culture with NK cells than with
TNFalpha. Conclusions. Our study suggest a cross talk between NK cells
and allogeneic HLA-C mismatched CD34+ cells through a NKG2D-relat-
ed mechanism. These findings may contribute to new studies on allore-
activity in haploidentical and/or double incompatible cord blood stem
cell transplantation. 
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Background. Following the experienced of the Perugia group, who first
introduced thiotepa (THIO) in allogeneic stem cell transplantsd (HSCT),
we have developed several conditioning regimens, including THIO ,
cyclophopshamide (CY), Fludarabine (FLU), melfalan (MEL) and TBI
mainly for patients above the age 45. Aim of the study. Assess the outcome
of patients undergoing an allogeneic HSCT with a THIO based condi-
tioning regimen. Patients. 374 patients were allografted with a THIO
based regimen, between 1994 and 2005, from HLA identical siblings
(n=221) or 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 myeloproliferative disease (n=123), acute leukemia (n=120),
myelodisplasia (n=46), other (n=85, including lymphoma and myelo-
ma). All, patients received cyclosporin methotrexate GvHD prophylax-
is. Alternative donor transplants 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%, (60% vs 30% in CR1 or >CR1 disease). The cumulative incidence
(CI) of transplant related mortality (TRM) at 10 years is 29% (18% vs 36%
for CR1 or >CR1 disease); TRM for CR1 patients grafted from identical
siblings (n=94) is 12%. Acute GvHD grade III-IV was seen in 6% of sib-
ling HSCT and 12% of alternative donor grafts. The CI of relapse related
death (RRD) at 10 years was 27% (18% vs 32% in CR1 or >CR1). There
was no effect of patient age, nor of stem cell source on survival. In mul-
tivariate analysis on survival, significant predictors were disease phase (RR
2.4 of death for patients beyond CR1) and intensity of the conditioning
(RR 1.66 for intensified regimens). These two variables (disease phase
and conditioning intensity) were also significant predictors of TRM.
Only disease phase predicted RRD. Conclusions. This 12 year study in a
relatively large number 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.

CO-036
LONGITUDINAL FOLLOW-UP OF WT1 GENE EXPRESSION AS MONITORING OF MINIMAL
RESIDUAL DISEASE IN ACUTE MYELOID LEUKEMIA FOLLOWING ALLOGENEIC BONE
MARROW TRANSPLANT

Candoni A, Toffoletti E, Chiarvesio A, Pipan C,1 Michelutti A, 
Tiribelli M, Simeone E, Cavallin M, Damiani D, Barbone F,1 Fanin R
Division of Hematology and Bone Marrow Transplantation, University of Udine
1Institute of Hygiene and Epidemiology, DPMSC, University of Udine, Italy

Introduction. WT1 is identified as a tumor suppressor gene encoding a
transcriptional regulator and playing a role in the development of Wilms
Tumor. WT1 overexpression is described in several oncological diseases
including leukemias. The majority of acute myeloid leukemia (AML)
patients don't have a suitable specific molecular marker for monitoring
minimal residual disease (MRD). Quantification of WT1 in bone marrow
samples can be useful as a marker of MRD and can predict the relapse
of AML. Methods and Results. Here we report the preliminary results of
our study aimed to evaluate the dynamic expression of WT-1 in AML
patients (pts) following allogeneic bone marrow transplantation (BMT).
The expression of WT-1 was measured at distinct intervals of treatment,
using Real Time Quantitative RT-PCR with the specific TaqMan probe;
the WT-1 expression was related to the control gene ABL. The cDNA lev-
el of WT-1 was detected in bone marrow samples from 30 AML pts (13

males and 17 females) at diagnosis, at the time of transplant and after the
allogeneic BMT. All cases showed high WT1 expression levels at diag-
nosis with a mean of 4648 (SD 3847) and a median of 3679 (range 658-
13923) copies WT1/10000 Abl. At transplant 21 pts (70%) were in com-
plete cytologic remission (CcR) and 9 (30%) had refractory or relapsed
AML. Bone marrow samples from pts in CcR at BMT showed signifi-
cantly lower WT1 expression levels (mean 114±150), compared to the
samples from pts with relapsed or refractory disease (mean 4544±3347)
(p=0.004). After BMT a rapid decline of WT1 expression levels was
observed in all pts that attained or maintained a condition of CcR (Fig-
ure 1A). After a median follow up of 7 months from transplant, 4 out 30
pts relapsed (13%) and all of them had an increase in WT1 expression
(Figure 1B). Two of these pts died with leukemia and two were success-
fully reinduced with DLI ± chemotherapy with a rapid reduction of WT1
levels. Besides we found a concordance between WT1 expression levels
and other disease markers (when available). 

Figure 1A. WT1 after BMT in pts in CcR.

Figure 1B. WT1 in 4 relapsed pts post BMT.

Conclusions. In our preliminary experience there was a complete con-
cordance between WT1 expression levels (measured by quantitative RT-
PCR) and status of disease before and after BMT. WT1 (from bone mar-
row samples) may be useful as a non-specific leukemia marker (NSLM)
for monitoring MRD and as a predictor of AML clinical relapse. Based
on this results cases with a rapid increase of WT1 levels after BMT and
without GVHD should be candidate to discontinuation of immunosup-
pressive therapy and/or DLI. 
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Background. Cord blood transplants (CBT) are associated with delayed
or failed engraftment in a significant proportion of patients (pts). Two
previous our observations suggested (i) that, in the animal model, direct
intra-bone (i.b.) injection improves seeding efficiency and (ii) that the
delayed engraftment was not related to an insufficient number of
hematopoietic stem cells but rather to a reluctance to differentiation and
maturation. Methods. Unrelated CB (4/6 or 5/6 HLA antigen matched)
were selected for 20 consecutive pts. Median transplant cell dose was
2.7×107/kg (range 1.6-4.2). CB cells were concentrated in 4 siringes of 5-
6 ml/each and infused in the supero-posterior iliac crest (SPIC) under rap-
id general anesthesia (10 min. with propofol). Pts. median age was 38
years (18-63), 16 had acute leukemia, 2 chronic myeloid leukemia , 2
Hodgkin disease. Sixteen pts. had refractory or advanced disease, where-
as 4 had high risk first remission leukemia. Most pts. (n=16) were pre-
pared with conventional CY-TBI. Results. The infusion of cells i.b. in
SPIC (some pts bilaterally; some monlaterally) was uneventful. Three
pts. are not evaluable because died within day 10 from transplant. All
pts. surviving more than 10 days engrafted (100%). Median for PMN
engraftment (>0.5×109/L) was day 23 (14-40), whereas for platelets
(>20×109/L) it was day 38 (range 22-60). Two pts. relapsed and three died
of infection. Twelve pts. are alive and well in hematologic remission at
a median follow up of 8 months (range 4-13). 100% donor chimerism
was documented since 30 days onward after transplant bilaterally. From
day +30, CFC progenitors the early and committed hematopoietic com-
partmenthad already seemed already to be replenished since CFC and
LTC-IC reached the lower values of the range of normal individuals
range of normality in bilateral sites. Thus, direct injection of CB cells i.b.
produces recirculation of stem cells to the whole hematopoietic system.
Only 3 pts experienced Acute GvHD (2 grade I and 1 grade II). Interest-
ingly, injected T cells after i.b. injection come immediately in contact
with mesenchymal stem cells (MSC) and osteoblasts, known to be
potent immunosuppressants. Conclusions. This study has shown that
intra-bone route of administration is responsible for robust hematolog-
ic recovery also when low numbers of HLA mismatched CB cells were
transplanted. Nearly all patients for whom a CB unit was searched were
able to undergo CBT. This may change our policy of hemopoietic cell
transplants.
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Introduction. Several studies have investigated the influence of the inter-
action between killer immunoglobulin-like receptors (KIRs) and their
ligands on the outcome of hematopoietic stem cell transplantation
(HSCT) in patients with hematological malignancies. However, the het-
erogeneity of disease, patient status at transplantation and the different
conditioning regimens and graft-versus-host disease (GvHD) prophy-
laxis employed all significantly complicate the interpretation of the
results obtained in these studies. Methods. In order to better define the
role of KIRs in HSCT, we studied KIR genotypes in a homogeneous
group of 45 thalassemic patients transplanted from an HLA-identical,
unrelated donor. Results. Patients that were heterozygotes for HLA-Cw
groups 1 (HLA-CwAsn80) and 2 (HLA-CwLys80) had a higher risk of
developing acute GvHD in comparison with C1/C1 or C2/C2 homozy-
gotes (RR=8.75; 95% CI: 1.63-46.76; p=.007). Conversely, all patients
who experienced primary/secondary graft failure were C1/C1 or C2/C2

homozygotes (RR=20.45; 95% CI=1.08-384.24; p=.009). Moreover, the
presence of HLA-A11 conferred protection against GvHD (0% vs 35%,
p=.03). Discussion. Our results suggest that heterozygosity for the HLA-
Cw group (C1/C2), which is associated with a greater number of acti-
vating KIRs, may favor the development of donor alloreactivity and
increase the risk for GvHD. Conversely, C1/C1 and C2/C2 homozygos-
ity reduces the risk of GvHD but may increase the risk of rejection.
These data may help tailor the intensity of GvHD prophylaxis and con-
ditioning regimens in thalassemia patients submitted to HSCT from an
unrelated donor.
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HEMATOPOIETIC STEM CELL TRANSPLANTATION (HSCT) FOR PAROXYSMAL NOCTURNAL
HEMOGLOBINURIA (PNH). LONG-TERM RESULTS OF A GITMO RETROSPECTIVE STUDY
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Allogeneic HSCT may cure PNH. In this retrospective study we report
the results of allogeneic HSCT in 23 patients (14 males and 9 females)
affected by PNH who were transplanted in 8 italian institutions between
July 1988 and October 2006. The median age at time of HSCT was 30
years (22-60). The median time from diagnosis to HSCT was 31 months
(3-208). All patients had received various treatments before HSCT
including steroids, immunosuppressive drugs and growth factors. Nine-
teen patients were transfusion-dependent. The median number of
packed red blood cells and platelet concentrates received before HSCT
was 30 (4-500) and 22 (6-86) respectively. At time of HSCT, the median
peripheral hematological counts were: polymorphonucleates (PMN)
1750 (20-10204)×109/L, hemoglobin 8,7 g/dL (6,9-11), platelets (PLT) 78
(6-355)×109/L. Two patients were severely pancytopenic at time of
HSCT. Twenty-one patients were transplanted from HLA identical sib-
lings and 2 from matched unrelated donors. The donor’s median age was
32 years (20-50). The conditioning regimen was myeloablative for 15
patients (Busulfan and Cyclophosphamide). Eight patients received a
reduced intensity conditioning including Fludarabine, Cyclophos-
phamide, Melphalan and Total Body Irradiation. As graft-versus-host
disease (GvHD) prophylaxis, 11 patients received Cyclosporine (CSA)
alone and 12 were given CSA and short course Methotrexate. Eighteen
patients were transplanted with bone marrow cells (median nucleated
cells 4.1 (2,5-7,5)×108/kg) and 5 received peripheral blood stem cells
(median CD34+ cells 4.6 (2,8-7,1)×106/Kg). Twenty-one patients achieved
primary sustained engraftment with a median time of 17 (10-38) days
to reach >0.5×109/L PMN and 27 (11-322) days to reach >50×109/L PLT.
Acute GvHD was grade 0-I in 13 patients, grade II in 8 and grade III-IV
in 2. Chronic GvHD in 19 evaluable patients was absent in 9, limited in
7 and extensive in 3. The transplant related mortality at 6 months was
26%. Causes of death were infection in 4 patients, acute GvHD in 1 and
multi-organ failure in 1. One patient died on day +90 because of progres-
sion of Budd-Chiari syndrome. As of May 2007, 17 patients are alive
with complete hematological recovery and no evidence of PNH at a
median follow-up of 107 months (6-210). The 10-year Kaplan-Meier
probability of disease-free survival is 70%. This study confirms that
HSCT is a curative treatment for the majority of patients with PNH.

Figure. Kaplan-Meier probability of disease-free survival.
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In this pilot study we investigated the feasibility and clinical value of
an intensive regimen for GvHD prophylaxis in UBMT from HLA-hap-
loidentical related donor. Twenty-two patients with a median age of 28
years (12-59) were transplanted for AML (n=12), ALL (n=5), MDS (n=1),
CML (n=2), Hodgkin lymphoma (n=1) and plasmacell leukemia (n=1).
Ten patients were in first complete remission and 12 were in more
advanced phase of their disease. All donors were HLA identical at 1 hap-
lotype and mismatched for 2 or 3 loci on the unshared haplotype. The
conditioning regimen consisted of Cytarabine 3 g/sqm/d for 3 days and
Cyclophosphamide 45 mg/Kg/d for 2 days combined with 10 Gy frac-
tionated-total body irradiation (n=5), or Treosulfan 14 g/sqm/d for 3
days (n=9) or i.v Busulfan 3,2 mg/Kg/d for 3 days (n=6) Because of graft
failure following a double haploidentical T-cell depleted or an autologous
PBSC transplant, 2 patients were prepared with Fludarabine alone 40
mg/sqm/d for 3 days. All patients received Fresenius anti-thymocyte
globulin at 5 mg/Kg/d from day -4 to -1. As GvHD prophylaxis, the
patients received Cyclosporine i.v. at 1,5 mg/Kg/d from –7 to –1 and 3
mg/Kg/d from 0 to +28 and orally at 5 mg/Kg from +29 until +365;
Methotrexate 15 mg/sqm on day +1 and 10 mg/sqm on day +3, +6 and
+11; Mycophenolate mofetil 1 g/d from day +7 to +100; Basiliximab 20
mg i.v. on day 0 and +4. Donors were primed with Filgrastim at 3-4
micrograms/Kg/d from day -7 to -1. Bone marrow cells were infused
fresh and unmanipulated. The median dose of nucleated cells, CD34+

and CD3+ cells was 6,95×108/kg (1,01-14,4), 2,3×106/Kg (1,17-8,2) and
30,9×106/Kg (16,9-74,6) respectively. All patients engrafted with a medi-
an time of 21 (16-31) days to reach >0.5×109/L granulocytes and 32 (18-
102) days to reach >25×109/L platelets. Acute GvHD was grade 0 in 12
patients, grade I in 5 and grade II in 4. No patient had evidence of chron-
ic GvHD. The transplant related mortality at 6 months was 27%. Five
patients died of infection and 1 of neurological complications between
day 8 and 180. Four patients had leukemia relapse. Fourteen patients
(64%) are now living and doing well in hematological remission after a
median follow-up of 140 days (30-706). The GVHD prophylaxis
described in our study seems to be very effective in the setting of the
haploidentical UBMT. The results are particularly encouraging and
deserve further study with more patients and longer follow-up. 

CHRONIC LYMPHOCYTIC LEUKEMIA AND
LYMPHOPROLIFERATIVE SYNDROMES

CO-041
DIFFERENT PROGNOSTIC GROUPS OF B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA
PATIENTS DEFINED BY CD38 AND ZAP-70 EXPRESSION, IG VH GENE STATUS
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Background. In chronic lymphocytic leukaemia (CLL) biologic risk fac-
tors such as IgVH gene status, CD38 and Zap-70 expression have been
identified, but the relative prognostic impact of the individual parame-
ters needs to be further investigated. Aims. The purpose of this study was
to assess the individual predictive power of the VH mutational status,
CD38 and ZAP-70 expression with respect to time to treatment (TTT)
in a cohort of 390 B-CLL. Moreover, in order to better define at molec-
ular level the different prognostic categories, we performed genes expres-
sion profile in a representative panel of samples. Patients. The median age
of the patients was 65 years; 39% were females; 85% were classified as
Binet stage A, 9% stage B and 6% stage C. Neoplastic CD19+ cells were
highly purified by negative selection and evaluated for ZAP-70 and
CD38 expression and IgVH status. In particular, ZAP expression was
investigated by Western blot and cases were classified as ZAP-70strong,
ZAP-70weak and ZAP-70neg). Sixty patients included in the study and
representative of the different prognostic variables, were profiled with
gene expression U133A Affymetrix Chips and the transcriptional pat-
terns were investigated by supervised analyses. Results. First, we evalu-
ated the prognostic significance of the CD38 expression. Since different
cut-off points of the CD38 expression (7%, 10%, 20%, and 30%) have
been proposed for discriminating different prognostic groups, we calcu-
lated the TTT curves devising cases according to each different cut-off
value. Although all of them were capable of individuating CLL cases
with statistically significant different TTT, the highest log rank was
observed with a cut-off of 30% (3-years TTT 88% for CD38<30% ver-
sus 50% for CD38>30%, p<0.0001). When CLL cases were stratified
according to the ZAP-70 expression levels, the 3-years TTT probability
was significantly longer (p<0.0001) in ZAP-neg cases (92%) as compared
with ZAP-70 weak (83%) and ZAP-70 strong (52%). With regard to the
IgVH gene status (considering the classical VH homology cut-off value
of 98%) a statistically significant predictive power on TTT was observed
(3-years TTT probability: IgVH mutated versus IgVH unmutated: 91%
versus 42%; p<0.0001). Among other clinical and haematological param-
eters, only the Binet staging showed a predictive power. Finally, all the
above mentioned variables still maintained an independent prognostic
impact at Cox multiple regression model (Binet stage: Exp(B) 2.7,
p<0.0001; IgVH: Exp(B) 0.9, p=0.002; ZAP-70 Exp(B) 1.5, p=0.019; CD38
Exp(B) 1.1, p<0.0001). Specific transcriptional patterns were identified by
supervised analyses in patients stratified according to the defined cut-off
levels for each of the three prognostic variables. Notably, with regard to
CD38 and ZAP, significant expression profiles were found only in
patients with CD38 more >30% and ZAP strong, supporting the signif-
icance of these cut-offs for the risk-assessment. Conclusions. This study
showed: 1) the best cut-off value of CD38 expression for individuating
CLL cases with statistically different TTT was 30%; 2) all the three bio-
logic risk parameters were significantly related to TTT at univariate
analysis; 3) the multiple regression model of Cox showed that all 3
parameters have an independent prognostic impact on TTT. 
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CO-042
HAIRY CELL LEUKEMIAS (HCL) WITH UNMUTATED IGHV GENES IDENTIFY THE MINOR
SUBSET UNRESPONSIVE TO SUBCUTANEOUS SINGLE AGENT CLADRIBINE

Forconi F,1 Toraldo F,1 Sozzi E,1 Raspadori D,1 Zaja F,2 Intermesoli T,3

Rigacci L,4 Stelitano C,5 Tavera S,6 Morello E,7 Galieni P,8

Gherlinzoni F,9 Sartor D,9 Zaccaria A,10 Baraldi A,11 Pierri I,12

Martinelli G,13 Caremani A,14 Cantaffa R,15 Barulli S,16 Lauria F1

1Ematologia e Trapianti, Università di Siena; 2Clinica Ematologica, DIRM, Uni-
versità di Udine; 3Ematologia e Trapianto di Midollo Osseo, Ospedali Riuniti di
Bergamo; 4Ematologia, AO Universitaria, Careggi, Firenze; 5Ematologia, AO
Reggio Calabria; 6Ematologia, Ospedale S. Croce e Carle, Cuneo; 7Ematologia
e CTMO, Azienda Sanitaria dell’Alto Adige; 8Ematologia, Ospedale Manzoni,
Ascoli Piceno; 9Ematologia, Ospedale Ca' Foncello, Treviso; 10Ematologia,
Ospedale S.Maria delle Croci, Ravenna; 11Ematologia, AO SS Antonio e Bia-
gio, Alessandria; 12Clinica Ematologica, Università di Genova; 13Ematologia,
Istituto Europeo Oncologico, Milano; 14Ematologia, AUSL, Arezzo; 15Ematologia,
AO Catanzaro; 16Ematologia, Pesaro, Italy

Hairy cell leukemia (HCL) is generally responsive to single-agent
cladribine and only a minority of patients are refractory and with poor
prognosis. HCL have mutated (M-HCL) and, in a minority of patients,
unmutated immunoglobulin heavy chain variable region (IgHV)-genes
(U-HCL). In an ongoing randomized multicenter clinical trial (ICGH-
CL2004) evaluating efficacy and toxicity of subcutaneous cladribine
(Litak, Lipomed, CH) given 0.1 mg/kg/die for 5 or 7 consecutive days in
newly diagnosed HCL, we prospectively investigated 1)toxicity and
response to treatment and 2) clinical and molecular indicators of
response. Among molecular parameters, the expressed tumor IgHV
genes were investigated by RT-PCR/sequencing. Forty of 44 patients
responded to subcutaneous cladribine (27 CR, 13 PR), while 4/44
patients demonstrated refractory or progressive disease, indicating activ-
ity of subcutaneous cladribine similar to that reported with standard
intravenous administration. Responses and toxicity appeared independ-
ent of treatment schedule. Search of indicators of response revealed that
leukocytosis and large splenomegaly indicated poor response to subcu-
taneous cladribine (2-tail Fisher's Exact Test p-value=0,005 and p=0,009,
respectively). Tumor IgHV gene was identified in 27 patients. Twenty-
three HCL had mutated tumor IgHV (homology to closest germline
IgHV <98%) while 4 had unmutated IgHV-gene (homology?98%).Most
remarkably, the 4/4 refractory HCL only expressed unmutated IgHV-
genes, while the 23/23 responders expressed mutated IgHV-genes (p-val-
ue=0,00005). Indeed, mutational status also appeared to reflect different
behaviours of M-HCL and U-HCL, since the U-HCL associated signifi-
cantly with leukocytosis (3/4 U-HCL, p=0,01) and large splenomegaly
(4/4, p=0,02). Conversely, the few M-HCL with leukocytosis and/or
splenomegaly scored sensitive to cladribine, to suggest value of IgHV
gene status superior than of tumor mass. Overall, the present prospec-
tive analysis strongly suggests that the infrequent U-HCL cases repre-
sent a more aggressive subset refractory to single-agent cladribine. While
mechanisms of resistence remain to be understood, IgHV-gene muta-
tional status may provide information relevant for treatment decision in
HCL. In the U-HCL more aggressive treatment regimens may be
required.

CO-043
LOW-DOSE SUBCUTANEOUS CAMPATH (CAM) IS HIGHLY EFFECTIVE AND SAFE IN
ADVANCED AND CHEMOTHERAPY-REFRACTORY B-CLL: RESULTS OF A PROSPECTIC AND
MULTICENTER PHASE II STUDY

Cortelezzi A,1 Pasquini MC,1 Barcellini W,2 Musto P,3 Gianelli U,4

Reda G,1 Lambertenghi Deliliers G1

1U.O Hematology and BMT Center Fondazione Ospedale Maggiore Policlin-
ico, Mangiagalli, Regina Elena, Department of Medical Sciences, Università
degli Studi, Milan; 2U.O Hematology-2 Fondazione Ospedale Maggiore Poli-
clinico, Mangiagalli, Regina Elena, Department of Medical Sciences, Università
degli Studi, Milan; 3Unit of Haematology and Stem Cell Transplantation,
CROB, Centro di Riferimento Oncologico di Basilicata, Rionero in Vulture (Pz);
4Anatomy Pathology, A.O San Paolo and Fondazione Ospedale Maggiore Poli-
clinico, Mangiagalli, Regina Elena, Department of Medical Sciences, Università
degli Studi, Milan, Italy

Cam is proven effective in refractory B-CLL, including patients pre-

treated with fludarabine-based chemotherapy. Subcutaneous adminis-
tration markedly reduces the severity of therapy-related adverse events.
The aim of this prospectic, multicenter study is to confirm the efficacy
and safety of low-dose Cam in the treatment of refractory CLL. Forty
patients were enrolled (14 female/26 male, median age 68 yrs, range 48-
83 yrs) from January 2003 until May 2006; 15 patients were Binet’s stage
C, 24 stage B, and 1 progressive stage A; 66% had unfavorable cytoge-
netics (including 17p-,11q-, 6q-, trisomy 12, and complex karyotype);
45% were CD38 and 62% ZAP-70 positive. All patients were refracto-
ry to alkylating agents, 25 to fludarabine, and 13 also to rituximab. Cam
was given subcutaneously at 10 mg 3 times a wk for a maximum of 18
wks (median cumulative dose 510 mg; range 120-543). The OR by NCI
criteria was 55% (CR 27.5% PR 27.5%); with 32.5% SD and 12.5%
PD.The median time of treatment failure was 12 months (range 6-22).
Cam was equally effective in patients with worst clinical and biological
features like age over 75 ys, Binet’s stage C, active autoimmune cytope-
nias, 17p deletion, Fludarabine and Rituximab refractoriness. (Table 1).

Table 1. Response (%) in relation to patients characteristics.

Group OR CR PR SD PD

All patients (n=40) 55.0 27.5 27.5 32.5 12.5

Failed fludarabine (n=25) 56.0 28.0 28.0 32.0 12.0

Failed rituximab (n=13) 46.2 23.1 23.1 53.8 0

Stage C (n=15) 53.4 26.7 26.7 33.3 13.3

ZAP-70 positive (n=23) 47.8 21.8 26.0 39.2 13.0

Unfavourable cytogenetic (n=22) 45.4 22.7 22.7 40.9 13.7

17p- (n=6) 66.6 33.3 33.3 33.3 0

Age ≥ 65 years (n=30) 50.0 23.3 26.7 36.6 13.3

Age ≥70 years (n=15) 46.7 33.3 13.4 33.3 20.0

Overall survival was 60% after a median follow-up of 24 months
(range 1.5-48). Survival was significantly associated to response achieve-
ment, being 77.3% in responders 38.8% in non responders (p=0.006).
The cause of death was infection, mostly in relapse or progressive dis-
ease. Pn. carinii pneumonia was documented in two patients as late
infection (nine months after the end of Cam). Low-grade intermittent
fever was obseved in 17.5% of the patients, Grade 3-4 neutropenia in
32.5%; Grade 4 thrombocytopenia in 2.5%; Grade 3 anaemia in 5%.
Overall 35% of the patients had complications of proven or suspected
infective origin. Transient CMV reactivation without clinical disease
was documented in 8 patients, and treated successfully with valgancy-
clovir. Provided an accurate prophylaxis and/or pre-emptive therapy
was carried out, Cam was safely administrated to HBV positive patients.
We confirm on a larger number of high-risk relapsing/refractory CLL
patients with a longer median follow-up, the high percentage of
response, long remission duration, and the favourable toxicity profile of
low-dose sc Cam, already shown in our pilot study (Cortelezzi A et al.
Haematologica 2005).

CO-044
DIFFERENT IN VITRO ALEMTUZUMAB INDUCED APOPTOSIS ON T AND B LYMPHOCYTES
OF B-CLL PATIENTS

Berretta S, Parrinello N, Fargione G, Tibullo D, Stagno F, Chiarenza A,
Palumbo GA, Di Raimondo F
Divisione Clinicizzata di Ematologia, Università di Catania, Ospedale Fer-
rarotto, Catania, Italy

Introduction. Alemtuzumab, a monoclonal anti-CD52 antibody, has
shown high efficacy against lymphoproliferative disorders such as B-cell
chronic lymphocytic leukemia (B-CLL). However, its use results in a
profound immunosuppression with decrease of CD4 and CD8 positive
T lymphocytes leading to increased susceptibility to infections. The aim
of this study was to asses the in vitro cytotoxic effect of alemtuzumab
on normal T and neoplastic B lymphocytes obtained from B-CLL
patients. Methods. Peripheral blood mononuclear cells (PBMC) from 44
B-CLL patients (19 at diagnosis and 25 previously treated) were collect-
ed and individually treated in vitro with alemtuzumab (10 ug/mL) and
autologous serum in the culture as a sourse of complement. Sponta-
neous and alemtuzumab-induced apoptosis were quantified in T (CD3+)
and B (CD20+) lymphocytes after 3 hours using an annexin-V flow
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cytometry based multiparametric assay. Results. Alemtuzumab induced
more apoptosis on B rather than T lymphocytes of CLL patients. Spon-
taneus apoptosis and cytotoxic activity on normal T cells and neoplas-
tic B cells were comparable in early vs advanced stage of disease (0-I Rai
vs II-III-IV Rai). On the contrary, the activity of alemtuzumab on neoplas-
tic B cells varied according to previous treatment. In untreated patients
alemtuzumab induced apoptosis in 62,6% of neoplastic B cells vs 44,6%
of previosly treated patients (p=0,027). Although preliminary data indi-
cated a minor spontaneous- and Alemtuzumab-induced apoptosis in T
cells from untreated vs treated patients, this finding has not been con-
firmed by the final analysis. No difference were also found in treated
patients when we compared therapeutic approaches with or without flu-
darabina. Conclusions. Our in vitro results showed that alemtuzumab is
active against B-CLL cells in all stage of disease. However, in previous-
ly untreated patients, neoplastic B cells are more susceptible to alem-
tuzumab-induced apoptosis, without major depletion of normal T cells.
This observation supports the hypotesis that an earlier usage of Alem-
tuzumab in the treatment of B-CLL might result in a higher efficacy
without increasing susceptibilty to infections.

CO-045
CLINICO-PROGNOSTIC RELEVANCE OF SERUM AND CELLULAR EXPRESSION OF
ADIPONECTIN IN EARLY B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA

Molica S,1 Vitelli G,2 Cutrona G,3 Todoerti K,5 Mirabelli R,1 Digiesi G,2

Giannarelli D,2 Sperduti I,2 Morabito F,4 Neri A,5 Ferrarini M3

1Medical Oncology Unit, Department Hematology-Oncology, Azienda
Ospedaliera Pugliese-Ciaccio, Catanzaro; 2Clinical Pathology, IRCCS Regina
Elena, Roma; 3Medical Oncology C, IST, Genova; Department Hematology,
Az. Ospedaliera, Cosenza; 5Genetica Molecolare, IRCCS Policlinico, Milano,
Italy

We analyzed the correlation between well-established biological
parameters of prognostic relevance in B-cell chronic lymphocytic
leukemia [CLL] (i.e, mutational status of the immunoglobulin heavy
chain variable region [IgVH], ZAP-70- and CD38-expression) and
adiponectin serum concentration in a cohort of 69 previously untreated
Binet stage A B-cell CLL patients. The relationship among the various
bio-pathological parameters was analyzed by the multiple correspon-
dence analysis (MCA). This analysis identified a subset of patients with
a stable pattern of disease as defined by increased adiponectin serum lev-
els (i.e., > 5.88 µg/mL), higher platelet count (>174×109/L), lower beta2-
microglobulin [beta2-m] (<2.35 mg/L), presence of mutation in the IgVH
and low percentage of either CD38-positive (< 20%) or ZAP-70-positive
(<20%) B-CLL cells. The univariate Cox proportional hazard model
demonstrated that in addition with lower serum levels of adiponectin
(p=0.01), the absence of IgVH mutational status (p=0.002) and ZAP-70-
positivity (p=0.02) were associated with a shorter time to first treatment
(TFT). However, in multivariate analysis only ZAP-70 positivity emerged
as predictor of the TFT (p=0.008). Looking for cellular source of
adiponectin we investigated the presence of adiponectin in B-CLL at
gene expression level in 60 B-CLL patients belonging to an independent
series and heterogeneous with respect to the Binet stage. Such an analy-
sis revealed low normalized expression values of adiponectin gene tran-
scripts which suggest a limited role of B-cell leukemic cells in the pro-
duction of adiponectin circulating levels. In contrast, both adiponectin
receptor 1 (AdipoR1) and AdipoR2 were highly expressed although a cer-
tain degree of variability among patients could be observed. Our results
indicate that in early B-cell CLL clinico-biological profile including among
other parameters adiponectin may provide a useful insight into the com-
plex interrelationship of prognostic variables and semplify their interpre-
tation. However, adiponectin may not replace the need for the determi-
nation of ZAP-70 and IgVH mutational status. The presence of AdipoR1
and AdipoR2 mRNA expression detected using RT-PCR suggest that the
effect of adiponectin on cell proliferation was most likely specific and
adiponectin receptor-mediated.

CO-046
CONSOLIDATION WITH RITUXIMAB IMPROVES OUTCOME IN HIGH RISK B-CELL CHRON-
IC LYMPHOCYTIC LEUKEMIA (B-CLL)

Del Poeta G, Del Principe MI, Maurillo L, Buccisano F, Niscola P, 
Catalano G, Venditti A, Gattei V,1 Perrotti AP, de Fabritiis P, Amadori S
Dept of Hematology, University Tor Vergata, Roma; 1Clinical and Experimen-
tal Hematology, CRO, Aviano (PN), Italy

Monoclonal antibodies plus chemotherapy have allowed us to achieve
more responses and longer response duration in B-CLL, reducing disease
burden to levels detectable only by flow cytometry. We performed a
phase II study that added rituximab to fludarabine (Flu) as therapy for
symptomatic, untreated CLL. VH mutational status, CD38, ZAP-70 and
cytogenetics were obtained in all pts before treatment. We defined as
high risk pts having at least two of the following markers: unmutated
IgVH, CD38 >30%, ZAP-70 >20%, unfavorable cytogenetics (trisomy
12 or del11q or del17p). Eighty-one pts, median age 61 years, received
six monthly courses of Flu (25 mg/m2 for 5 days) followed by four week-
ly doses of rituximab (375 mg/m2). Based on NCI criteria, 66/81 (81%)
pts achieved a complete remission (CR), 11/81 (14%) a partial remission
(PR) and 4/81 (5%) a stable disease or no response or progression. Three
pts presented grade 3 infective lung toxicity and 1 patient acute fatal B
hepatitis. Hematologic toxicity included mainly neutropenia (grade 3/4
in 42 pts). Thirty-five pts in CR or PR, either with CD5+CD19+CD79b-
(MRD) bone marrow (BM) cells >1% (n=20 pts) or with MRD periph-
eral blood lymphocytes (PBL) >1000/microl (n=15 pts) within 1 year
after completion of the induction treatment, underwent consolidation
and maintenance therapy with four monthly cycles of rituximab at 375
mg/m2 followed by twelve monthly doses of rituximab at 150 mg/m2.
The median follow-up duration was 41 months. Noteworthy, all B-CLL
pts experienced a long progression-free survival (PFS) from treatment
(68% at 6 years). Nevertheless, CLL pts that underwent consolidation
therapy (n=35) showed a significant longer duration of response in com-
parison with the subset of not consolidated and BM or PBL MRD posi-
tive (n=13) pts (85% vs 20% at 5 years, p=0.00001, Figure 1). BM and PBL
MRD negative pts (n=29) showed a duration of response similar to that
of the consolidated pts. A significant shorter PFS was observed within
unmutated pts (45% vs 94% at 2.5 years, p=0.001) and ZAP-70+ pts (36%
vs 88% at 6 years; p=0.00002). Interestingly, within the high risk subset
(n=30), the consolidated pts (n=11) showed a significant longer duration
of response (64% vs 13% at 2 years, p=0.006) in comparison with MRD+

unconsolidated pts (n=9). The addition of consolidation and mainte-
nance therapy with rituximab prolongs significantly the duration of
response, particularly improving the outcome of high risk pts. 

Figure 1. Duration of response in consolidated vs uncosolidated pts.
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CO-047
HIGH ANGIOPOIETIN-2 EXPRESSION IS ASSOCIATED WITH INCREASED BONE MARROW
ANGIOGENESIS, HIGH CD38 EXPRESSION AND ADVERSE CLINICAL OUTCOME IN B-CELL
CHRONIC LYMPHOCYTIC LEUKEMIA

Martinelli S, Maffei R, Castelli I, Santachiara R, Zucchini P, Fontana M,
Corezzola A, Fiorcari S, Cintoi C, Tieghi A,1 Giacobbi F, Bonacorsi G,
Masini L,1 Marasca R, Torelli G
Hematology Unit, Dept. of Oncology and Hematology, University of Modena
and Reggio Emilia, Modena; 1Hematology Unit, Arcispedale S. Maria Nuova,
Reggio Emilia, Italy

Chronic lymphocytic leukemia (CLL) B cells are not immortal and
require signals from microenvironment to maintain viability. Increasing
evidence shows that neovascularization and angiogenic cytokines play
a role in the biology of CLL. We measured Angiopoietin-2 (Ang-2)
expression level both in circulating leukemic cells and in bone marrow
(BM) infiltrated tissue. Moreover, immunohistochemical staining with
antibody against CD34, an endothelial cells marker, was performed to
evaluate BM angiogenesis. We used ELISA assays to determine plas-
matic concentrations of Ang-2 both in CLL patients and in normal con-
trols. The results showed that CLL B cells consistently expressed mRNA
for Ang-2. High expression of Ang-2, as measured at diagnosis, is asso-
ciated with more advanced clinical stage, with unmutated immunoglob-
ulin status and with unfavourable cytogenetics. Patients whose leukemic
cells expressed Ang-2 had a shorter progression-free survival (median,
21 vs. 146 months; p=0.002). Increased CD38 expression on the surface
of B-CLL cells has been shown to be an important prognostic factor.
CLL with percentage of CD38+ cells over 30% showed a ten-fold high-
er median Ang-2 expression than CLL with CD38<30% (median, 4.58
vs. 0.49, respectively; p=0.012). Furthermore, CLL patients showed
increased levels of soluble Ang-2 protein relative to normal controls
(2419 vs. 1235 pg/mL, respectively). Of note, CLL patients with Ig-unmu-
tated genes and poor prognosis had about 2-fold higher concentration
of plasmatic Ang-2 than patients with Ig-mutated genes and good prog-
nosis. As regards the BM microenvironment, both mean microvessel
density (MVD) and hotspot density were significantly higher in B-CLL
expressing high level of Ang-2 than in CLL subset with low level of
Ang-2 expression (MVD, 30.6 vs. 20.9; hotspot, 44.1 vs. 30.4, respective-
ly, p=0.01). These results indicate a casual relationship between risk of
progression, BM angiogenesis and Ang-2 expression in B-CLL.

CO-048
EFFICACY OF FLUDARABINE, CYCLOPHOSPHAMIDE, RITUXIMAB (FCR) REGIMEN FOL-
LOWED BY ALEMTUZUMAB AS IN VIVO PURGING TOOL FOR PATIENTS WITH ADVANCED
CHRONIC LYMPHOCYTIC LEUKEMIA

Galimberti S, Cecconi N, Cervetti G, Caracciolo F, Benedetti E, 
Pelosini M, Buda G, Orciuolo E, Papineschi F, Petrini M
Department of Oncology, Transplant and Advances in Medicine, Section of
Hematology, University of Pisa, Pisa, Italy, Italy

Fludarabine and cyclophosphamide, which are active in treatment of
chronic lymphocytic leukemia (CLL), have been shown to be synergis-
tic with the monoclonal antibody rituximab both in vitro and in vivo. An
overall response rate of 95%, with 70% of complete remissions (CR) has
been reported in a series of 224 cases which received FCR (fludarabine,
cyclophosphamide, rituximab) regimen as first-line therapy. Interesting-
ly, 67% of patients had less than 1% CD5/CD19+ cells, with a strong cor-
relation between probability of relapse and minimal residual disease
(MRD) eradication. On the other hand, alemtuzumab as consolidation
treatment after fludarabine allowed MRD eradication in 53% of cases,
with a significant correlation with a longer progression-free survival
(PFS). On these bases, we planned to treat advanced CLL patients by
FCR regimen. At the end, cases achieving both clinical CR and MRD
eradication have planned to go stem cell mobilization after high-dose
aracytin plus G-CSF, followed by clinical and molecular follow-up every
3 months. Cases in CR but still MRD-positive have planned to receive
alemtuzumab 30 mg/week s.c. for 12 weeks. Patients persistently MRD-
positive would receive a further in vivo purging with rituximab before
stem cell harvesting. Patients in CR but MRD-positive after stem cell har-
vest or that became PCR-positive in the bone marrow during follow-up
have planned to receive autologous stem cell transplantation. Cases
showing chromosome 17 abnormalities would receive a reduced-inten-
sity conditioning allogeneic stem cell transplantation. In our Center, 16
patients with advanced CLL were treated according to this protocol.
Thirteen were male, and median age of the entire series was 50 years
(35-72). Twenty-nine percent had a palpable splenomegaly. Median lym-
phocytic count was 13.1×109/L (5.1-420), median bone marrow infiltra-
tion was 43% (15-80%), and 17% of cases showed beta2-microglobu-
lin levels higher than 3 mg/L. One patient showed an inv(9) chromoso-
mal abnormality, and 23% of cases presented CD38 high-levels. All
patients finished the planned treatment, with about half of them present-
ing a grade 3-4 neutropenia and 10% a CMV reactivation. At the end of
the four FCR cycles, the 84% of cases showed a clinical CR, and two cas-
es were not responsive. Eleven cases were assessable for MRD status: 8
(72%) were MRD-negative after FCR therapy. These patients under-
went stem cell mobilization and 75% of them harvested uncontaminat-
ed aphereses. The remaining 3 patients, still MRD-positive after RFC,
received alemtuzumab: 2 of them achieved the PCR negativity when the
IgH rearrangement was assayed on bone marrow samples. After a medi-
an follow-up of 14 months (3-60), all patients are still alive, with 2 of
them progressing (the cases that did not achieve CR after the FCR reg-
imen). At the last molecular follow-up, 69% of our patients were still in
molecular remission and disease-free. In conclusion, our results confirm
the activity and feasibility of the FCR regimen as first-line treatment in
advanced CLL patients, and the efficacy of this regimen in the eradica-
tion of the minimal residual disease. In addition, we would suggest the
employ of the alemtuzumab as consolidation treatment and before stem
cell harvest, in order to achieve higher rates of the MRD-negativity.
Indeed, as reported in literature, the eradication of minimal residual dis-
ease seems to be the principal aim in the treatment of CLL.
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CHRONIC MYELOPROLIFERATIVE SYNDROMES

CO-049
AML1/MDS1/EVI1 INDUCES ESSENTIAL THROMBOCYTHEMIA IN MICE INDEPENDENT-
LY OF JAK2 MUTATIONS

Boccuni P,1 Rinaldi CR,2 Senyuk V,1 Li D,1 Fazzina R,1 Cattaneo F,1

Dickstein J,3 Nucifora G1

1Department of Medicine, University of Illinois at Chicago, IL USA; 2Depart-
ment of Hematology, Università Federico II, Napoli, Italy; 3Department of Pathol-
ogy, University of Chicago, Chicago, IL, USA

The molecular etiology of subgroups of essential thrombocythemia
(ET) as well as some other myeloproliferative disorders (MPDs) has been
recently better understood by the identification of an activating somat-
ic point mutation (Valine 617 to Phenylalanine) in JAK2 detected in
patients with MPDs. Approximately 23-57% of ET patients harbor this
mutation, which is thought to be one of the dominant factors contribut-
ing to the disease. However, the pathways disrupted in at least half of
ET patients who have wild type JAK2 are not known. The fusion gene
AML1/MDS1/EVI1 (AME), a product of the t(3;21)(q26;q22) transloca-
tion, is associated with several hematopoietic disorders including t-
MDS/AML, CML, CMML, and ET. We have investigated the role of
AME in these diseases by generating C57BL/6J mice that express this
fusion oncogene in their bone marrow after bone marrow infection and
transplantation. After a latency of 12±1.8 months, all the reconstituted
mice invariably developed an ET-like disease. The disease was fatal and
the animals displayed different phenotypes. Until 1-2 weeks before
death, at which time about half of the mice were severely cytopenic, the
peripheral blood profiles of the reconstituted AME mice were not sig-
nificantly abnormal. The only striking difference was the platelets
counts, which were consistently above the normal range (respectively
1456-3153 and 940-1608 K/κ µL for AME and control mice, p=0.00029).
The platelets appeared dysplastic with anisocytosis, various degrees of
degranulation, and giant size. Aggregation studies indicate that the
platelet functions are impaired. The bone core biopsies of AME mice
were especially remarkable for large and giant megakaryocytes with a
tendency for clustering. The touch preparations of the biopsies showed
no evidence of dishematopoiesis, an absence of a shift toward erythroid
or granulocytic immaturity and a normal myeloid to erythroid ratio.
These finding coupled with markedly increased levels of TPO and PF4,
but normal concentrations of c-Mpl and Epo-R are concordant with the
morphologic and laboratory features of patients with ET. The sequence
analysis of exon 12 of JAK2 demonstrated no guanine-to-thymine trans-
version at nucleotide 1849 in all AME mice tested. These data are valu-
able because they provide a novel mouse model to understand the path-
ways deregulated in ET patients with normal JAK2.

CO-050
PS-341 (BORTEZOMIB) INHIBITS BOTH PROLIFERATION OF MEGAKARYOBLASTIC CELLS
IN VITRO AND MK COLONIES PRODUCTION IN PATIENTS AFFECTED BY IDIOPATHIC
MYELOFIBROSIS

Galimberti S, Canestraro M, Ciancia E,1 Pacini S, Trombi L, Azzarà A,
Carulli G, Guerrini F, Ciabatti E, Petrini M
Department of Oncology, Transplant and Advances in Medicine, Section of
Hematology, University of Pisa; 1Pathology II Unit, AOUP, Pisa, Italy

PS-341 (Bortezomib) is a dipeptide boronic acid proteasome inhibitor
with antitumor activity that induces apoptosis in different human can-
cer cell lines. We investigated effects of PS-341 (Bortezomib) on cell pro-
liferation, ROS production, cell cycle progression, induction of apopto-
sis and differentiation in a megakaryoblastic (MO7-e) cell line. PS-341
was able to retain NF-κB in the cytoplasm and inhibit cell growth
(IC50=20nM), in a dose/time-dependent way. This anti-proliferative activ-
ity resulted to be lineage-specific, because other leukemic cell lines
(KG1a, K562/R7, HL60, HL60/DNR) were unaffected by the PS-341
treatment. Moreover, PS-341 in MO7-e also increased ROS production
and induced a significant pro-apoptotic effect from 10 nM concentration
(48% vs 3% in the control). On the other hand, at lower concentration
(5 mM), Bortezomib blocked cell cycle in the G2 phase. Finally, this com-
pound was able to down-regulate WT1 expression. No significant effects
on cell differentiation were found. Because a spontaneous NF-κB activa-
tion has been reported in megakaryocytes from patients affected by

myeloproliferative disorders, and WT1 gene has been reported to be
over-expressed in chronic myeloproliferative diseases, bortezomib
would be an attractive therapeutic tool for these malignancies, includ-
ing essential thrombocythemia (ET) or idiopathic myelofibrosis (IMF).
On these bases, we decided to investigate the possible efficacy of borte-
zomib in IMF: fragments of bone marrow biopsies from 15 patients
affected by idiopathic myelofibrosis were cultured for 14 days, with or
without the addition of PS-341. Cellular density was evaluated by com-
puterized image analysis. In addition, bone marrow biopsies were grad-
ed for the presence of reticulin/collagen fibers and osteosclerosis (grade
0-3) and for the microvessel density by immunohistochemical staining
for CD34 (grade 1-4). Transforming growth factor-β1 (TGF-β1) concen-
tration was immunologically assayed in the supernatant of cultured bone
marrow biopsies. Finally, megacaryocyte colony forming unit (CFU-MK)
assay was performed on bone marrow samples of IMF patients, with or
without PS-341. The median age of the patients was 64 years (39-73),
67% were male; 27% of them showed an intermediate Dupriez risk
score and the median value of CD34+ cells were 0.4%. All except two
cases showed a good bone marrow cellularity. In 3 cases IMF was pre-
ceded by ET diagnosis; in one case by that of polycythemia vera. Three
patients showed chromosomal abnormalities: del(13q), t(4;14), t(1;17).
Microscopic analysis revealed a decrease of the microvessel grade in
8/15 patients (55%) after PS-341 treatment. No significant differences
were observed on the density and quality of the fibers or on the bone
marrow cellularity. Nevertheless, bortezomib significantly reduced the
CFU-MK formation, in particular of the large colonies, in all tested cas-
es. On the other hand, PS-341 did not induce a significant reduction of
TGF-β1 levels. These results appear particularly relevant in order to
employ bortezomib in the treatment of IMF and in vivo trials would be
useful for confirming the anti-proliferative activity exerted by borte-
zomib on megakaryocytic precursors.

CO-051
IMATINIB MESYLATE INDUCES COMPLETE AND DURABLE RESPONSES IN ALL PATIENTS
WITH THE FIP1L1-PDGFRΑΑ POSITIVE HYPEREOSINOPHILIC SYNDROME. RESULTS OF A
MULTICENTER PROSPECTIVE STUDY

Rondoni M,1 Cilloni D,2 Paolini S,3 Ottaviani E,3 Messa F,2 Piccaluga PP,3

Merante S,4 Buccisano F,5 Tiribelli M,6 DeVivo A,3 Gottardi E,2 Vigna E,7

Messa E,2 Rosti G,3 Giugliano E,2 Pane F,8 Saglio G,2 Zaccaria A,1

Baccarani M,3 Martinelli G3

1Hematology Unit, S. Maria della Croci Hospital, Ravenna, 2Division of Hema-
tology, Ospedale San Luigi Gonzaga, Orbassano, Torino; 3Institute of Hematol-
ogy and Medical Oncology Seragnoli, University of Bologna; 4Policlinico S. Mat-
teo, University of Pavia; 5Division of Hematology, University Tor Vergata, Rome,
6Division of Hematology, Udine University and General Hospital, Udine; 7Hema-
tology Unit, Annunziata Hospital, Cosenza; 8CEINGE Biotecnologie Avanzate
and Department of Biochemistry and Medical Biotechnology, University of
Naples Federico II, Italy

Background and objectives. The hypereosinophilic syndrome (HES) may be
associated with the fusion of the PDGFRα gene with the FIP1L1 gene in
chromosome 4 coding for a constitutively activated tyrosine kinase. This
condition understand a clonal chronic myeloproliferative disorder and it
is usually referred to as chronic eosinophilic leukemia (CEL). These cas-
es of FIP1L1-PDGFRα rearranged CEL have been reported to be very
sensitive to the TK inhibitor Imatinib mesylate (IM). Design and methods.
A prospective multicenter study of the HES was established in 2001. 72
patients were treated with IM 100 to 400 mg daily. The observation
period ranges between 12 and 68 months (median 28 months). 33
patients (46%) were found to carry the FIP1L1-PDGFRα rearrangement,
while 39 (54%) were negative. The main difference between rearranged
and non-rearranged patients was gender, that was male in all but one
rearranged patients vs 26 of 39 in negative cases. Other minor differ-
ences concerned the age, with a median of 50 years in positive patients
vs 60 in negative ones; the total eosinophil count (median 4.9×109/L in
positive patients vs 3.4 in negative patients); skin involvement, record-
ed only in 6 negative patients, and splenomegaly, reported in 7
rearranged patients and only one negative. Results. 32 male patients and
only one female patient carried the FIP1L1-PDGFRα rearrangement. All
33 achieved a complete hematologic remission (CHR) and became RT-
PCR negative for the fusion transcripts. With a median follow-up of 25
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months (15-60 months) All 33 patients remain in CHR and RT-PCR neg-
ative, and continue the treatment at a dose of 100 to 400 mg daily. In four
patients IM treatment was discontinued for few months, the fusion tran-
script became rapidly detectable, and was again undetectable upon treat-
ment resumption. 39 patients did not carry the rearrangement. 5/39
(13%) achieved a CHR, that was lost in all cases after 1 to 15 months.
Interpretation and Conclusions. All patients fitting the criteria for the HES
should be screened for the FIP1L1-PDGFRα rearrangement and for
rearranged patients, chronic IM treatment ensures complete and durable
responses. Acknowledgments. COFIN 2003 (Molecular therapy of Ph+

leukemias), by FIRB 2001, by the University of Bologna (60%), by the
Italian Association for Cancer Research (A.I.R.C.), by the Italian Nation-
al Research Council (C.N.R), by Fondazione Del Monte of Bologna and
Ravenna (Italy) and A.I.L. grants, LeukemiaNet grants.

CO-052
MOLECULAR PROFILE OF CD34+ STEM CELLS IN ESSENTIAL THROMBOCYTHEMIA
ACCORDING TO JAK2 EXPRESSION

Catani L,1 Zini R,2 Sollazzo D,1 Ottaviani E,1 Talarico S,1

Guglielmelli P,3 Bianchi E,2 Baccarani M,1 Ferrari S,2 Lemoli RM,1

Vianelli N,1 Manfredini R2

1Istituto di Ematologia e Oncologia Medica L. e A. Seràgnoli, Università di
Bologna; 2Dipartimento di Scienze Biomediche, Sezione di Chimica Biologica,
Università di Modena e Reggio Emilia; 3Dipartimento di Ematologia, Università
di Firenze, Italy

Essential Thrombocythemia (ET) is a Ph-negative chronic myelopro-
liferative disorder principally characterized by abnormal proliferation
of a malignant megakaryocytic clone and persistent thrombocytosis.
The Jak2 V617F mutation has been reported in a variable proportion of
ET patients (23 to 72% depending on the methodological approach).
Jak2 mutation status divides ET patients into two distinct subgroups,
with V617F-positive patients exhibiting many laboratory and clinical
similarities to polycythemia vera. V617F-positive ET patients show high-
er levels of hemoglobin and white cells, hypercellular bone marrow
(BM), increased risk of venous thrombosis and transformation to poly-
cythemia vera, and greater sensitivity to hydroxyurea. Little is known
about specific molecular abnormalities of the stem cell compartment in
ET and, specifically, no data are available on the molecular characteri-
zation of JAK2 positive and JAK2 negative patients. Therefore, in the
present study we utilized microarray technology to study BM CD34+

stem cells of ET patients, using Affymetrix HG-U133A GeneChip array,
representative of 22,283 transcripts. Gene expression profiles of CD34+

cells were performed in patients with Jak2-negative and Jak2-positive ET
to identify differentially expressed genes. Eight V617F-positive (3 men
and 5 women; 46 median age years; range 26-63 years) and 8 V617F-neg-
ative patients (2 men and 6 women; 49 median age years; range 30-
65years) with ET diagnosed according to Polycythemia Vera Study
Group criteria were studied. The median platelet count was 912×109/L
for V617F-positive and 834×109/L for V617F-negative patients. The
patients were either newly diagnosed or off cytotoxic treatment for at
least 3 months. CD34+ cells were isolated using immunomagnetic cell
sorting. The JAK2 V617F mutation was identified by RT-PCR followed
by enzimatic digestion with BsaXI restriction enzyme. Different func-
tional categories and JAK2-dependent genes were analyzed. Overall, we
did not find any significant difference in the gene expression profiling
between the V617F-positive and V617F-negative ET patients. Keeping
in mind these results, we can hypothesize that post-transcriptional
events are responsible of the clinical and laboratory findings which char-
acterize the two subgroups. 

CO-053
SYSTEMIC MASTOCYTOSIS. A GIMEMA MULTICENTRIC SURVEY

Pagano L, Valentini CG, Caira M, Musto P, Rondoni M, Van Lint MT,
Candoni A, Martinelli G, Gatto S, Cattaneo C, Marbello L, 
Caramatti C, Castagnola C, Pogliani EM, Mitra ME, Giona F, Ferrara F,
Invernizzi R, Fanci R, Lunghi M, Rossi G, Fianchi L, Sanpaolo G, 
Pulsoni A, Leone G

Università Cattolica del Sacro Cuore, Roma, Italy

Introduction. To evaluate clinical and biological features, treatments

and outcome of patients (pts) with Systemic Mastocytosis (SM). Meth-
ods. A retrospective study, conducted over 1995-2006, in pts admitted in
16 Italian hematology divisions in tertiary cares or university hospitals,
in whom SM was diagnosed. Results. 36 valuables cases of SM were col-
lected (median age 62 y.o.; M/F 20/16) and classified according to the
WHO criteria: Mast Cell Leukemia in 13 pts, Aggressive SM in 15 and
Indolent SM in 3; the remaining 5 had SM with associated clonal non-
mast cell-lineage hematologic disease. Skin was the principal
extramedullary organ involved by uncontrolled proliferations of mast-
cells (24 pts) followed by spleen (17), liver (16), and cardiovascular sys-
tem (13). Molecular biology studies were performed in 24 pts: 16
showed the c-kit point mutation D816V; in another patient a different
c-kit mutation was found while in 4 pts additional gene defects and kary-
otype abnormalities were recognized. Treatments were very heteroge-
neous, and the same patient could have received different therapies after
failure of the previous one. Imatinib (400 mg/day) was used in 17 pts (11
as first line therapy, 5 and 1 as second and third line respectively); α-
Interferon (3x3 MU s.c. weekly) was employed in 9 patients (6 as first
line therapy, 2 as second and 1 as third line); 2-CDA (0.14 mg/kg) was
administered in 3 pts (1 as first, 1 as second and 1 as third line therapy);
2 patients underwent HSCT as second and third line respectively. The
overall response rate to Imatinib, the most frequently employed drugs,
was of 38%, registering 1 complete remission and 4 partial remission.
All but one responsive patients did not present c-kit point mutation
D816V. Two pts were lost to the last follow-up; among the remaining
34 patients, 3 (8%) died for progression of SM; two patients in CR of
disease died respectively for accidental causes and acute myocardial
infarction. The actuarial Kaplan-Meier curve at 10 years showed an over-
all-survival of 85%. Conclusions. SM is a rare disease, characterized by a
severe and life-threatening mediator-related symptoms but, on the oth-
er hand, with a low mortality rate. D816V c-kit mutation is frequent
and associated with resistance against Imatinib. In fact only 1 patient
showed a CR. Because of the rarity of this disease, an effective standard
of care is lacking. More data are needed to find new and successful ther-
apeutic strategies; it is possible that new tyrosine kinase inhibitors could
allow to achieve clinical and molecular remission of disease, crossing
resistence to Imatinib due to c-kit mutation, in order to improve above
all quoad valitudinem prognosis of these pts.

Table. Data about response to treatment. 

OUTCOME CR PR Stable UR Not Evaluable TOTAL

IMATINIB 1 4 5 3 4 17

INTERFERON-α 2 1 1 5 0 9

2-CDA 0 3 0 0 0 3

Conventional CTX 1 1 2 4 1 9

alloHSCT 2 - - - - 2

Wait & Watch 0 0 6 2 2 10

CR: complete remission; PR: partial remission; UR: unresponsive.

CO-054
ANTI-IL-5 RECOMBINANT HUMANIZED MONOCLONAL ANTIBODY (MEPOLIZUMAB) FOR
THE TREATMENT OF IDIOPATHIC HYPEREOSINOPHILIC SYNDROME (HES)

Rondoni M, Paolini S, Ottaviani E, Piccaluga PP, Papayannidis C, 
Giannoulia P, De Rosa F, Laterza C, Cilloni D, Baccarani M, Martinelli G

Istituto di Ematologia ed Oncologia Medica L.& A. Seràgnoli, University of
Bologna, Italy

Treatment of HES includes corticosteroids, chemotherapeutic agents,
interferon-alpha, and, more recently, imatinib mesylate for the myelo-
proliferative forms with the involvement of PDGFRA. IL-5 is a cytokine
involved in regulating several aspects of eosinophils production, activa-
tion, and tissue recruitment. Mepolizumab is a recombinant humanized
monoclonal antibody against IL-5. Its role in HES has to be established.
We treated four patients, negative for FIP1L1-PDGFRalpha fusion tran-
script, with intravenous doses (750 mg) of Mepolizumab, according to
clinical trial (Glaxo, MHE 185, patient 1, 2 and3) or by therapeutic use
(pt 4). Patient 1 was a 19-year old woman who on diagnosis showed
generalized muscle rigidity and pain even with eosinophils count of
20.000/mmc. She was treated with oral methyl-prednisolone and then
with imatinib, but even though she had no relapse of muscle symp-
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toms, she maintained high peripheral blood eosinophilia. She was sub-
sequently treated with two doses of Mepolizumab. She was resistant
also to this therapy. Patient 2 was a 63-year old man with a two year his-
tory of idiopathic HES primarily involving lung and with recurrent asth-
ma symptoms. Treatment with prednisone and imatinib made him sta-
ble for ten months. At the time of relapse he started Mepolizumab ther-
apy and his eosinophils were already < 200/mmc for nine months of the
study, than and he had an increase six months after from the last dose.
Patient 3 was a 65 year old man with a long history of idiopathic HES
with instrumental pulmonary involvement stabilized with prednisone.
He also suffered iatrogenic insulin-dependent hyperglicemia. When he
started Mepolizumab administration prednisone was reduced and pro-
gressively suspended. Until now he maintained stable eosinophil count
with a 3-months administration. Patient 4 was a 25-year old woman
with sinusitis/nasal polyposis and respiratory difficulty. She had been
treated with corticosteroid but she had frequently recurrence of her
symptoms also in absence of peripheral eosinophilia. She had a prompt
resolution of HES symptoms after Mepolizumab infusion. No one had
adverse event during and after the infusion. Acknowledgments. COFIN
2003(Molecular therapy of Ph+ leukemias), by FIRB 2001, by the Univer-
sity of Bologna (60%), by the Italian Association for Cancer Research
(A.I.R.C.), by the Italian National Research Council (C.N.R), by Fon-
dazione Del Monte of Bologna and Ravenna (Italy) and A.I.L. grants,
LeukemiaNet grants.

CO-055
EPHA3 IS CONSTITUTIVELY ACTIVATED IN CHRONIC MYELOPROLIPHERATIVE 
DISORDERS AND CAN BE TARGETED BY DASATINIB OR BY MONOCLONAL ANTIBODIES

Arruga F, Catalano R, Chiarenza A, Messa F, Pautasso M, Boveri C, 
Bittoto C, Nicoli P, Messa E, Martinelli G, Lackmann M, Bracco E,
Saglio G, Cilloni D
Dept. of Clinical and Biological Sciences, University of Turin, Italy; Hematology-
Dept. of Biomedical Sciences, University of Catania, Italy; Dept of Haematol-
ogy, Seragnoli Institute, University of Bologna, Italy; Dept. of Biology, Universi-
ty of Melbourne, Australia

Eph receptors tyrosine kinase are involved in many key developmen-
tal processes. Although Ephs receptors are undetectable in adult tissues,
they are overexpressed in many tumors, suggesting a possible role of
these PTKs in oncogenesis. Activation of tyrosine kinases is a common
finding in the pathogenesis of chronic myeloproliferative disorders
(CMPD) and many clinical trials with new TK inhibitors are ongoing.
Dasatinib (Bristol-Myers Squibb) exhibits an interesting inhibitory activ-
ity on different TKs. The aim of this study was to investigate the role of
EphA3 in CMPD and to explore the possibility to target EphA3 with TK
inhibitors or monoclonal antibodies. EphA3 mRNA was analyzed using
Real Time PCR in 334 samples obtained from 280 CMPD patients (280
BM and 54 PB) and in 38 healthy controls (18 PB and 20 BM)). 73 were
PV, 65 ET, 24 IM, 24 CMML, 8 HES, 50 CML and 36 Ph- CML. In 10
patients and 10 healthy subjects CD34+ cells were selected and analyzed
by FACS for the presence of EphA3 protein. Protein expression and local-
ization were examined using Western Blot and immunofluorescence
analysis. The effects of EphA3 overexpression were studied by transfect-
ing EphA3 plasmid in 293T e COS cells negative for EphA3 expression.
In addition, sequencing of TK domain was performed in 45 EphA3+
patients. Finally samples were incubated with Dasatinib 20nM for 6 hrs
and evaluated for cell proliferation by incorporation of 3H timidine and
MTT assay, apoptosis was analyzed by FACS (Annexin V) and colony
growth by methylcellulose culture. Normal BM, PB and CD34+ cells are
negative for EphA3 expression (mean value of ∆Ct=19) By contrast
EphA3 was found significantly increased in 45% of PV ( mean value of
∆Ct=11) in 55% of ET (mean value ∆Ct= 10,5 ) in 90% of CMML mean
value ∆Ct=5), in 100% of IM (mean value =4), in 30% of CML (mean
value of deltaCt=9), 15% of HES (mean value of ∆Ct=12) and 80% of
Ph-CML (mean value of ∆Ct=9). CD34+ cells presented significantly
higher levels as compared to the corresponding unfractioned sample
(p=0,001). Western Blot and immunoflourecence confirmed the pres-
ence of EphA3 protein in EphA3 overexpressing cells and revealed abnor-
mal phophorylation of the receptor. Dasatinib incubation induced a sig-
nificant inhibition of EphA3 phosphorylation. Moreover, Dasatinib
induced significant apoptosis (mean value 32±12%), colony growth
reduction (mean value of 34,2 vs 76,5) and proliferation rate inhibition
(48%) in EphA3+ cells compared to normal controls and to EphA3 neg-

ative cells in which we were unable to observed any significant effect.
Similar effects were observed after incubation with a specific antibody
blocking the receptor. No kinase domain mutations were found in EphA3
overexpressing cells. Conclusions. EphA3 is abnormally expressed in dif-
ferent hematological malignancies with a significant overexpression in
CMPD as compared to normal controls. The inhibition of EphA3 phos-
phorylation induced by Dasatinib or by the antibody results in growth
arrest and apoptosis of EphA3 overexpressing cells. Therefore, EphA3
may represent a potential candidate for a molecular therapy in chronic
myeloproliferative disorders.

CO-056
FAVOURABLE OUTCOME OF PREGNANCY IN ESSENTIAL THROMBOCYTHAEMIA PATIENTS
TREATED WITH INTERFERON ALPHA. A REPORT FROM THE REGISTRO ITALIANO TROM-
BOCITEMIA (RIT)

Melillo L,1 Tieghi A,2 Valente D,1 Comitini G,2 Candoni A,3 Ciancia R,4

Martinelli V,4 Radaelli F,5 Latagliata R,6 Specchia G,7 Scalzulli PR,1

Marino A,8 Palmieri F,9 Cedrone M,10 Cascavilla N,1 Gugliotta L, 2 on
behalf of the Registro Italiano Trombocitemia (RIT)
1Haematology Unit S. Giovanni Rotondo; 2Haematology Unit Reggio Emilia;
3Haematology Unit Udine; 4Haematology University Napoli; 5Haematology Unit
Milano; 6Haematology University Roma 1; 7Haematology University Bari;
8Haematology Unit Reggio Calabria; 9Haematology Unit Avellino; 10Haematol-
ogy Unit Roma S.Giovanni, Italy

Essential Thrombocythaemia (ET) is diagnosed in the childbearing
age in about 20% of patients. Fertility reduction and adverse outcome
of pregnancy due to thrombotic or haemorrhagic complications repre-
sent several challenges in the management of ET patients. One hundred-
eighteen pregnancies occurring in 91 women with ET, observed in in 17
Italian Haematological Centers from 1998 to 2006 and registered in the
RIT are object of this retrospective study. The patients, diagnosed accord-
ing to the PVSG or WHO criteria, had a median age at conception of 31
years (21-45). Median platelet count was at diagnosis 996 ×109/Liter
(range 489-2140) and at delivery 520×109/Liter (232-1530). A cytoreduc-
tive treatment at conception was registered in 36 pregnancies (Interfer-
on alpha 20, Anagrelide 9, Hydroxyurea 6, and Busulphan 1). Beside 81
(69%) live births, 24 (20%) spontaneous abortions (17 in the first
trimester, 7 in the second trimester), 4 (3%) still births, and 5 (4%) vol-
untary abortions were described. Four pregnancies are ongoing. Of the
81 live births 12 (15%) were premature births and 67 of the remaining
69 pregnancies were associated with a normal foetal growth. Three preg-
nancies in patients with antiphospholipid antibodies resulted no com-
plicated. Two cases of pre-eclampsia were also observed. The delivery
was by caesarean section in 42% of cases. In 85 (72%) pregnancies,
aspirin treatment (mainly 100 milligrams/day) was reported, associated
in 18 cases to prophylactic LMWH one week before delivery and for six
weeks post-partum. Pregnancy was successful in 62.5% of patients treat-
ed with ASA , not significantly different as compared with 65.4% in the
women not receiving ASA (p 0.91; Chi-square test). The Interferon alpha,
associated or not to aspirin, was administered during 18 pregnancies
considered at high thrombotic risk. Sixteen of these pregnancies were
valuable (1 ongoing and 1 elective abortion) and, interestingly, all cases
ended in live births. The outcome was significantly different as com-
pared with patients not receiving Interferon alpha (p 0.01, Fisher’s exact
test). These data confirm that fetal morbidity and mortality rate is not
negligible in ET. Cytoreductive therapy with interferon alpha seems able
to protect against fetal loss. The epidemiological, clinical and biological
data on pregnancy in ET are now object of a prospective study by the
RIT (GIMEMA project) in order to improve the care that pregnant ET
women could receive under the joint care of haematologists and obste-
tricians.
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CO-057
LOW DOSE RITUXIMAB SHARES SIMILAR ACTIVITY BUT SLOWER TIMING OF RESPONSE
THAN STANDARD DOSE IN PATIENTS WITH IMMUNE THROMBOCYTOPENIA

Zaja F,1 Battista ML,1 Pirrota MT,2 Calmieri S,3 Montagna M,4 Marin L,1

Cavallin M,1 Bocchia M,2 Defina M,2 Ippoliti M,2 Ferrara F,3 Patriarca F,1

Avanzino MA,4 Ragazzi M,4 Fanin R1

1Clinica Ematologica, DIRM, Azienda Ospedaliera Universitaria, Udine; 2Clin-
ica Ematologica, Policlinico Le Scotte, Siena; 3Divisione di Ematologia, AORN
A. Cardarelli, Napoli; 4Dipartimento di Farmacologia, IRCCS-Policlinico San
Matteo, Pavia, Italy

Introduction. Rituximab 375 mg/sqm weekly for 4 weeks has significant
activity in patients with immune thrombocytopenia (ITP). In this setting,
different biological and clinical evidence suggests the possible use of
lower doses of Rituximab. Methods. Twenty-one adult patients, median
age 44 years (range 16-71 years), with previously treated and sympto-
matic ITP (18 idiopathic, 3 secondary) were treated prospectively with
Rituximab at the fixed dose of 100 mg iv weekly for 4 weeks. Exclusion
criteria were positive HIV, HBsAg and pregnancy test, any B-cell lym-
phoprolipherative disease, other malignancies. Response assessment
was evaluated considering the rate of complete and partial responses
(CR, PR; platelet level ≥100 and 50×109/L, respectively and discontinu-
ation of steroid therapy, if present), the time to response (TTR; time
necessary to reach a platelet number ≥50×109/L), the time to complete
response (TCR; time necessary to reach a platelet number ×109/L) and
the duration of response. Peripheral blood immunophenotypic analysis
of CD20 was evaluated at baseline and then monthly from the begin-
ning of treatment. B-cell count and pharmacokinetics (PK) were moni-
tored and related with clinical outcome. Results. All patients completed
the therapeutic program receiving the four infusions of Rituximab as
scheduled, none experiencing short term toxicity. All patients achieved
B-cell depletion, still maintained at follow-up. Overall, CR and PR rates
were 15/21 (71%), 10/21 (47%), 5/21 (24%). Younger age, lower base-
line circulating CD20 positive lymphocyte count and shorter diagnosis
to Rituximab interval were associated with higher response rate. The
median TTR and TCR were 30 and 50 days respectively, significantly
longer then those observed with standard dose in patients with similar
characteristics (Haematologica 2003;88:538). After a median follow-up
of 6 months (range 3-15), 6/15 patients relapsed, and 3 needed further
treatments. PK data showed a concentration time-course profile of Rit-
uximab that was super-imposable, once corrected for the difference in
the dose, to that observed previously in patients treated with standard
dose, diseases with a median value of 4.1 micrograms/milliliter (range
0-11.9), 12 weeks after the start of treatment. Discussion. In patients with
ITP, low dose Rituximab led to short and mid-term response rates sim-
ilar to standard dose but with slower timing of response. These results
highlight the need for a more specific therapeutic schedule of Ritux-
imab in autoimmune diseases.

CO-058
INCIDENCE AND DETERMINANTS OF BLEEDING IN VON WILLEBRAND DISEASE:
RESULTS OF THE FIRST PROSPECTIVE MULTICENTER STUDY ON 814 ITALIAN PATIENTS

Federici AB,1 Bucciarelli P,1 Castaman G,2 Mazzucconi MG,4 Morfini
M,6 Rocino A,5 Schiavoni M,3 Rodeghiero F,2 Mannucci PM,1 (On
behalf of the A.I.C.E., the Italian Association of Hemophilia Centers)
1Angelo Bianchi Bonomi Hemophilia Thrombosis Center, Department of Inter-
nal Medicine and Medical Specialties, I.R.C.C.S. Maggiore Policlinico Hospi-
tal, Mangiagalli, Regina Elena Foundation and University of Milan; 2Division
of Hematology, San Bortolo Hospital, Vicenza;3Hemophilia Thrombosis Center,
Ospedale Policlinico, Bari; 4Hemophilia Center, Department of Hematology,
University of Rome; 5Hemophilia Center, Pellegrini Hospital, Naples; 6Hemophil-
ia Center, Careggi Hospital, Florence, Italy

Background. von Willebrand disease (VWD) is the most frequent inher-
ited bleeding disorder and is due to quantitative and/or qualitative
defects of von Willebrand factor (VWF). Despite its improved knowledge
among hematologists, no data on the incidence and determinants of
bleedings requiring specific treatments are available until now. Aims and
design of the study. To determine the incidence and determinants of bleed-
ings requiring therapy with DDAVP and/or VWF concentrates in VWD,

a national registry was organized by using a database devised to collect
detailed retrospective information. Patients included in the registry were
followed up for one year and prospective data on number, type and
management of bleeding episodes was analyzed. Methods. All patients
were diagnosed following recommendations of the ISTH-SSC-SC on
VWF with bleeding severity score (BSS) calculated at enrollment. Diag-
noses of VWD were confirmed by the coordinating center using multi-
meric analysis in plasma and mutations of VWF gene in types 2 and 3.
For different risk categories the incidence of bleeding (mucosal and non-
mucosal bleeding) was calculated. Bleeding-free survival was comput-
ed with the Kaplan-Meier method and a Cox’s proportional hazard mod-
el was used to calculate the risk of bleeding in different risk categories.
(hazard ratio = HR). Results. In the retrospective study, 1,234/1,529 (81%)
cases satisfied the inclusion criteria and were enrolled in the registry as
types 1 (54%), 2 (40%) and 3 (6%).VWD diagnosis occurs in young
adults (83%), mainly in women (57%). Mucosal bleeding (64%) are is
more frequent than hematomas or hemarthrosis (15%) but 73% of
patients did not require transfusions. In the prospective study based on
814/1,234 (66%) cases of the registry (type 1=47%, 2=47%, 3=6%)
147/815 (18%) were treated in a year for 318 bleeding episodes and 87
minor or major surgeries. BSS >10 ([hazard ratio =6.8, (95%CI 3.8-12.3)],
bleeding time <20 min ([BT = 5.5, (3.1-9.8)], VWF:RCo <10 U/dL ([3.2,
(1.7-5.9)] and FVIII:C <20 U/dL ([4.1, (2.4-7.0)] were significantly asso-
ciated with high risk of bleeding. By multivariate model including all the
variables, BSS ([5.5, ( 2.8-10.8)] was the most significant determinant of
bleeding. The bleeding-free survival at one year was significantly differ-
ent in type 3 (52%) versus types 1 (96%) and 2 (91%) VWD. On the oth-
er hands, patients with VWF.RCo >30 U/dL and FVIII:C > 40 U/dL
showed always BSS <5 with the lowest incidence of bleeding (5.0×100
patient-years). A total of 292 DDAVP injections were used to manage
bleeding and surgeries in types 1 (65%) and 2 (35%) VWD and 452 injec-
tions of VWF concentrates were used to treat bleeding and surgeries in
type 3 (75%), type 2 (34%) and type 1 (15%) VWD. Conclusions. Based
on the results of this prospective study, we can confirm that BSS is an
important clue to predict clinical bleeding and the need of therapy with
DDAVP and VWF concentrates. In cases with VWF.RCo >30 U/dL and
FVIII:C >40 U/dL bleedings occurs very rarely in agreement with their
relatively low BSS. 

CO-059
AME AFFECTS MGAKARYOCYTIC DIFFERENTIATION AND INCREASES PRO-PLATELATS
FORMATION IN VITRO
Rinaldi CR,1 Senyuk V,2 Laricchia-Robbio L,2 Yanamandra S,2 Pane F,1

Rotoli B,1 Nucifora G2

1Cattedra di Ematologia, Università Federico II, Napoli, Italy; 2University of Illi-
nois in Chicago (UIC), Department of Medicine, Section Hematology-Oncolo-
gy, Chicago, IL, USA

The t(3;21)(q26;q22) resulting in the AML1/MDS1/EVI1 (AME) fusion
gene is associated with several hematological disorders often character-
ized by severe dysmegakaryopoiesis, suggesting that AME alters the
megakaryocytic maturation program. We expressed the AME fusion
protein in bone marrow lineage negative cells by retroviral infection.
The cells were cultured in presence of TPO to induce megakaryocytic
differentiation and on day 2 the morphology was analyzed after Wright
Giemsa staining. In the AME positive cultures we counted a 5 fold
increase (35%) of MKs percentage compared with the control cells (7%).
AME positive MKs were smaller in size in comparison to the control. In
AME cultures we frequently observed micro-megakaryocytes and oth-
er features of dismegakaryopoiesis. During 12 days in liquid culture in
presence of TPO, while the control MKs persisted for the entire exper-
iment, the AME positive MKs quickly decreased after 7 days. AME pos-
itive MKs produced platelets until day 6. The platelets appeared imma-
ture, bigger in size with several features of pro-platelets. The AME
platelets were found 10 fold increased as compared to controls and their
formation was prolonged for more than 7 days while the control MKs
produced platelets for only 2 days. We also expressed AME in the human
erythromyeloblastoid cell line K562. PMA was used to induce megakary-
ocytic differentiation. The cells were collected after 48 and 96 hours and
then compared with the control differentiated K562. The DNA content
was measured after propidium iodinate (PI) staining by FACS analysis.
AME-K562 showed a block in megakaryocytic differentiation. As pre-
viously demonstrated in murine cells, also AME-differentiated-K562
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were smaller in size in comparison to the controls. The DNA content
measured after 96 hours, pointed out a significant lower (4n) level of
polyploidy in the AME positive cells compared with the controls (8n).
We also checked in the K562 cell line by semi-quantitative PCR the
expression of several regulatory genes implicated in megakaryopoiesis.
Before PMA incubation, AME positive cells showed a slight up-regula-
tion of GATA1, cMPL, PF4 and BCL2, while NFE2 and BCL-XL were
slightly down-regulated. Interestingly, after PMA stimulation, except
GATA1 and BCL-XL that were up-regulated, all the others were strong-
ly down-regulated. It seems that AME interferes with the megakary-
ocytic program, causing impairment in MKs differentiation with arrest
in polyploidization, increased apoptosis and overproduction of imma-
ture platelets. The molecular mechanism appears complex, affecting con-
currently transcription factors essential for MKs differentiation, apopto-
sis regulatory genes and genes implicated in platelets production. 

CO-060
MOLECULAR CHARACTERIZATION OF FIVE FAMILIES WITH INHERITED SEVERE FXIII
DEFICIENCY

Castaman G,1 Giacomelli SH,1 Iuliani O,2 Dragani A,2 Biasioli C,3

Madeo D,1 Rodeghiero F1

1Department of Hematology, San Bortolo Hospital, Vicenza; 2Hemophilia Cen-
ter, University of Pescara; 3Blood Transfusion Center, Bufalini Hospital, Cese-
na, Italy

Factor XIII (FXIII) deficiency is a very rare (1:2.000.000) severe auto-
somal recessive bleeding disorder, mostly due to mutations in the coag-
ulation FXIII A subunit gene. Only a few patients have been genetically
characterized so far. The HGMD web site reports 65 different muta-
tions already published. We have studied the molecular basis of FXIII
deficiency in FXIII deficient patients from five unrelated Italian families.
The coding region, intron-exon boundaries and 5’ and 3’ untranslated
regions of the FXIII gene encoding the A subunit were amplified and
sequenced. Candidate mutations were identified in all the patients.
Three novel mutations occurred in three patients. These include a nov-
el homozygous deletion of two base pairs (bp) in exon 14 (2103-2104 Del
CT, frameshift from Leu667). 

Table. Phenotype and genotype in six patients with severe FXI deficiency.

PZ SEX AGE BLEEDING FXI DNA MUTATIONS DOMAIN
SCORE ACTIVITY

A M 33 1 0.5% Glu117X homo Apple 2
GAA>TAA n.403

B F 52 3 2% Ala91Thr hetero Apple 2
GCT>ACT n.325

Phe283Leu hetero Apple 4
TTC>CTC n.901

C M 60 2 0.9% Gln116X hetero Apple 2
CAA>TAA n.400

Thr123Met hetero Apple 2
ACG>ATG n.422

D F 18 4 0.4% Glu117X hetero Apple 2

GAA>TAA n.403

Cys122Tyr hetero Apple 2

TGC>TAC n.419

E M 33 0 0.5% Glu117X hetero Apple 2

GAA>TAA n.403

Cys309X hetero Apple 4

TGC>TGA n.981

F F 35 2 1% Cys309X hetero Apple 4

TGC>TGA n.981

Gly578Cys hetero Catalitic

GGC>TGC n.1786

This deletion causes a frameshift from Leu667 and the formation of a
stop codon at aminoacid position 681. The second patient is compound
heterozygote for two missense mutations, a previously reported one
(Arg260His), and a novel transition in exon 4 (nt.661 CCT>CTT) predict-

ing a Pro186Leu in the core domain. The third patient presents a novel
homozygous nt.2227 AGC>AAC transition in exon 15, predicting a
Ser708Asn in Barrel 2 domain. The remaining two patients have two pre-
viously reported mutations: a 4 bp homozygous deletion in exon 11
(nt.1489-92 Del AATT), previously reported to occur in the Vicenza Area,
and a homozygous non-sense mutation in exon 8 nt.1080 CGA>TGA
predicting an Arg326X in the core domain. All the mutations were not
detected in 110 normal alleles. The novel mutations are considered to be
disease-causative since they occurred at aminoacid residues highly con-
served among different species (pig, monkey, mouse, dog). Molecular
modelling will help in elucidating the structural role of these mutations.

CO-061
RITUXIMAB IN REFRACTORY IDIOPATHIC THROMBOCYTOPENIC PURPURA (ITP)

Santoro C, Biondo F, De Propris MS, Guarini A, Malandruccolo L,
Minotti C, Rago A, Foà R, Mazzucconi MG
Division of Hematology, Dipartimento di Biotecnologie Cellulari ed Ematologia,
University La Sapienza, Rome, Italy

Background. Rituximab, a chimeric anti-CD20 monoclonal antibody
effective in B-cell depletion, may be useful in autoimmune disorders by
interfering with the production of auto-antibodies. Aims. To investigate
the efficacy of Rituximab in patients with resistant ITP. Patients and Meth-
ods. Nineteen adult ITP patients (5 males, 14 females; median age 43.2
years (21.1-67.6) were treated with Rituximab (375 mg/m2/weekly for
four doses). Median time between diagnosis and start of Rituximab was
2.1 years (0.2-33.1). All patients had already received at least two lines
of therapy (median 3; 2-6): prednisone, pulsed high-dose dexametha-
sone, azathioprine, immunoglobulins, interferon or splenectomy. At the
start of Rituximab, median platelet count was 10×109/L (3-33 ×109/L).
Response definitions: complete response (CR), platelet count ≥150
×109/L; partial response (PR), >50<150×109/L; minimal response (MR),
>20≥50×109/L; no response (NR)≥20×109/L. After completing therapy,
patients were evaluated for platelet count after 1 and 3 months, and
thereafter every 3 months until relapse or start of a different treatment.
Peripheral blood B lymphocytes were evaluated by flow-cytometry as
CD19+ cells before treatment, 1 and 3 months after stopping therapy, and
then every 3 months up to recovery. Results. One month after Rituximab
therapy, 17/19 patients are valuable for response. Eight responses (2 CR,
5 PR, 1 MR; 47%) and 9 NR (53%) were observed. Four relapses occurred
1, 5, 5 and 18 months respectively, after response. Median follow-up of
all treated patients is 6.8 months (1.1-45.8); median follow-up of all
responsive patients is 8.1 months (5.3-18.7). Before starting therapy,
15/19 cases were valuable for flow-cytometry studies. The median base-
line value of peripheral blood CD19+ B cells was 137×106/L (58-476).
One month after completing therapy, 10/12 valuable cases showed
absence of CD19+ cells and 2/12 showed a count of 9 and 4.4 ×106/L
CD19+ cells, respectively. At the last available control (median follow-
up of 11.6 months; 1.9-43), 13/16 valuable patients had still not recov-
ered the baseline CD19+ cell count (median value: 9×106/L; 0-295). The
following side effects were observed: 1 case of papulosquamous der-
matitis, 2 cases of fever, 1 case of slight respiratory distress. Conclusions.
Eight out of 17 (47%) ITP patients had an early response to Rituximab
(2 CR, 5 PR, 1 MR), that persisted in 4 cases. No late responses were
observed. The response was independent of the post-therapy CD19+

cell numbers. No serious infections were observed during the clinical
follow-up. No patient had to stop therapy because of severe side effects.

CO-062
THE RISK OF PULMONARY EMBOLISM DUE TO PROXIMAL DEEP VENOUS THROMBOSIS
OF THE LEGS DIFFERS IN PATIENTS WITH DIFFERENT KINDS OF INHERITED 
THROMBOPHILIA

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

Introduction. It is uncertain whether the presence of inherited throm-
bophilia influences the risk of developing pulmonary embolism (PE)
and whether different thrombophilic alterations are associated with
different incidences of PE. The present study is aimed to investigate the
risk of PE among patients with deep vein thrombosis (DVT) and inher-
ited thrombophilia. Patients and Methods. We studied 920 patients (M/F
397/523) with proximal DVT of the legs with or without PE referred
for thrombophilia screening, after exclusion of patients with overt can-
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cer and antiphospholipid antibodies; DVT was unprovoked in 315
patients and provoked by a triggering circumstance in 605 ones. The
median age at the time of DVT was 37 years (range 0 to 85).Three hun-
dred and fifty-three patients (38.3%) had deficiency of antithrombin
(AT, n=16), protein C (PC, n=25), protein S (PS, n=23), factor V Leiden
(FVL, n=168), prothrombin G20210A (PT-GA, n=87), or multiple
abnormalities (n= 34), and 567 had no known defect. We analyzed the
incidence of PE at the time of the first DVT in the patients with throm-
bophilia in comparison with those with no known defect. Results. First
DVT was complicated by PE in 242 patients (26%); the risk of PE was
increased in patients with AT deficiency (relative risk, RR, 2.4, 95% CI
1.6-3.6) or with PT-GA (RR 1.5, 95% CI 1.1-2.0) and decreased in those
with FVL (RR 0.7, 95% CI 0.5-1.0) in comparison with those with no
known inherited defect. The increase in risk for PE associated with AT
deficiency or PT-GA was more pronounced in women (RR 4.0, 95%
CI 2.4-6.5 and 1.8, 95% CI 1.1-2.7, respectively) and in patients
younger than 45 years (RR 3.6, 95% CI 2.3-5.6 and 2.0, 95% CI 1.3-
3.0, respectively). In the subgroup of younger women the risk associ-
ated with AT deficiency was 4.9-fold increased (95% CI 2.6-9.2) and
the risk associated with PT-GA was 2.3-fold increased (95% CI 1.3-
3.9). Discussion. The design of our study is susceptible of underestima-
tion of the rate of PE among DVT patients. However, there is no rea-
son to think that the pattern of underestimation should have differed
among the patient groups, having the diagnostic procedures been car-
ried out before the referral to the Thrombosis Center. Therefore, the
estimate of the relative risk between patients is quite reliable. Our
data suggest that patients with DVT have different risks of PE accord-
ing to the genotype and that AT deficiency or PT-GA can lead prefer-
entially to PE. The risk associated with such abnormalities is further
increased in women and in younger individuals. 

CO-063
THROMBOTIC COMPLICATIONS AND THROMBOPHILIC ALTERATIONS IN 266 MYELOMA
PATIENTS PRIMARILY TREATED WITH THALIDOMIDE AND HIGH-DOSE DEXAMETHASONE

Ceccolini M,1 Zamagni E,1 Valdrè L,2 Cini M,2 Legnani C,2 Tosi P,1

Tacchetti P,1 Patriarca F,3 Catalano L,4 Favaretto E,2 Casulli AF,5 Volpe S,6

Perrone G,1 Masini L,7 Ledda A,8 Falcioni S,9 Brioli A,1 Gozzetti A,10

Califano C,11 Pallotti MC,1 Cellini C,12 Carubelli A,13 Baccarani M,1

Palareti G,2 Cavo M1

1Istituto di Ematologia e Oncologia Medica Seragnoli, Ospedale S. Orsola-
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4Ematologia, Napoli,; 5Ematologia, Taranto; 6Ematologia; Avellino; 7Ematologia,
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Siena; 11Ematologia, Nocera Inferiore; 12Ematologia, Ravenna; 13Ematologia,
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Venous thromboembolism (VTE) is a major complication of multiple
myeloma (MM) therapy recently observed with the increasing use of
thalidomide in patients with newly diagnosed disease. The pathogene-
sis of thalidomide-induced VTE is not well recognized and data concern-
ing the relationship between thrombophilic alterations and the risk of
VTE are still limited and conflicting. Aim of the present study was to
investigate such a relationship in 266 patients who received four months
of therapy with thalidomide (thal, 200 mg/d) and pulsed high-dose dex-
amethasone (dex) in preparation for double autologous transplantation.
The rate of VTE events in the whole group of patients was 11.6%. The
risk of VTE was 26.3% (86.2% patient-years)among the first 19 patients
who did not received any prophylaxis against thrombosis and 10.6%
(35.5% patient-years, p=0.04) among the remaining 247 patients who
received thromboprophylaxis with fixed low dose (1.25 mg/d) warfarin
during the four months of treatment. All episodes of VTE occurred at a
median of 53 days from the start of thalidomide therapy and, with the
exception of 3 patients, were observed after at least a partial response
to thal-dex was documented. 190 patients were evaluated for the pres-
ence of thrombophilic alterations at baseline and at the end of thal-dex
therapy. The prevalence of factor V Leiden (3.2%) or g20210A prothrom-
bin (2.1%) polymorphism in MM patients was similar to that observed
in 183 healthy controls (3.3%, p=0.81 and 3.8% p=0.50, respectively).
The relative risk of VTE for patients carrying one of these thrombophilic
alterations was 20% compared to 9.4% for patients who lacked both of
them (p= 0.58). Reduced protein C and S activities or acquired activat-
ed protein C resistance (aAPCR) were recorded at baseline in 11% and

7.4% of MM patients, respectively. Abnormal values at baseline normal-
ized almost completely at the end of treatment. Carriers of aAPCR
and/or reduced levels of natural anticoagulants at baseline did not have
a significantly higher risk of VTE compared to normal patients (15.2%
vs 9.3%; p=0.49). In conclusion, no significant relationship was found
between baseline thrombophilic alterations, including aAPCR, and the
risk of thalidomide-related VTE. Prophylaxis with fixed low dose war-
farin was associated with an apparent decrease in the rate of VTE com-
pared to a subgroup of patients who did not receive any thrombopro-
phylaxis.

CO-064
THE ITALIAN HAEMOPHILIA B MUTATION DATABASE:AN INSTRUMENT FOR GENETIC
COUNSELLING, TIMELY CARRIER STATE AND PRENATAL DIAGNOSIS

Tagariello G, Belvini D, Salviato R, Di Gaetano R, Zanotto D, 
Pierobon F, De Biasi E, Radossi P, Risato R, Roveroni G, Sartori R,
Tassinari C
Dipartimento di Laboratorio, Servizio Trasfusionale, Centro Regionale per le
Malattie del Sangue e Servizio di assistenza agli Emofilici, Castelfranco Vene-
to Hospital, Castelfranco Veneto (TV), Italy

Introduction. The Italian database of FIX gene mutations was assembled
since 2001 and so far it is the most practical approach for comprehen-
sive genetic counselling and for carrier detection and prenatal diagnosis.
Over time the haemophilia B database has been enriched by larger num-
ber of entries of patients and molecular genetics has served to identify
heterogeneous mutations spanning the entire factor IX gene (Belvini et
al, Haematologica 2005). Methods. Conformation sensitive gel elec-
trophoresis is a variant of heteroduplex analysis, which has been applied
for screening the FIX gene for mutations which are further fully charac-
terised by direct sequencing of the amplified mutate regions. This proj-
ect has involved 29 Italian haemophilia centres and provides data con-
cerning the analysis of a cohort of 306 not-related patients (191 severe,
67 moderate and 48 mild, including 8 severe patients with inhibitors).
The data tabulated includes levels of factor IX clotting activity, inhibitor
status and clinical severity. Results. Detailed analysis of the mutations
revealed 164 different mutations that are considered as unique molecu-
lar events (8 large deletions, 11 small deletions, 1 combined
deletion/insertion, 2 insertions, 104 missense, 20 nonsense, 14 muta-
tions in splicing site, 3 in the promoter and 1 silent). The data recorded
in the Italian FIX gene mutation database provided the basis to study 85
families with haemophilia B involving 180 females (20 obliged carriers,
106 carriers and 54 not carriers) and to perform 14 prenatal diagnosis in
11 females. Conclusions. Genetic analysis is required to reliably deter-
mine female carrier status. Female relatives may request carrier analy-
sis when a male relative is first diagnosed as having haemophilia or
when they are pregnant. At present the data collated in the Italian
national register of mutations in haemophilia B provides the opportuni-
ty to perform timely precise carrier and antenatal diagnosis by specific
mutation analysis.
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MYELOMA AND MONOCLONAL GAMMOPATHIES

CO-065
ORAL MELPHALAN, PREDNISONE AND LENALIDOMIDE TREATMENT FOR NEWLY DIAG-
NOSED ELDERLY MULTIPLE MYELOMA PATIENTS
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Introduction. In recent years, advances in the understanding of the
pathogenesis of multiple myeloma led to the introduction of new bio-
logical agents. Thalidomide has shown significant activity as single agent
and in combination with standard chemotherapy. Lenalidomide com-
bined with dexamethasone is an effective treatment in advanced and
newly diagnosed multiple myeloma (MM). This phase 1/2 Italian mul-
ticenter study was designed to evaluate the association of melphalan
and prednisone plus lenalidomide (MPR) in newly diagnosed sympto-
matic elderly MM patients. Primary end points were definition of the
maximum tolerated dose (MTD) and response rate; secondary end points
were event-free (EFS) and overall survival (OS). Methods. Fifty-four
patients (median age 71 years) were enrolled in the study and were treat-
ed with 9 monthly cycles of lenalidomide (5-10 mg/day for 21 days)
plus melphalan (0.18-0.25 mg/kg for 4 days) and prednisone (2 mg/kg for
4 days), followed by maintenance therapy with lenalidomide alone (10
mg/day for 21 days every month). Four different dose-levels were test-
ed, according to a dose-escalation design. All patients received aspirin
(100 mg/day), as antithrombotic prophylaxis. Results. The MTD was
defined at lenalidomide 10 mg/day and melphalan 0.18 mg/kg. With
this dose 81% of patients showed a partial response, including 47.6%
with at least a very good partial remission and 23.8% who showed com-
plete immunofixation negative response. In all patients the 1-year EFS
was 92% and the 1-year OS was 100%. No statistically significant dif-
ferences were observed between patients with or without deletion of
chromosome 13 or chromosomal translocation (4;14). Patients with high
values of beta2-microglobulin showed a shorter EFS. At the MTD major
grade 3-4 adverse events were hematological toxicities, mainly neutrope-
nia (52.4%); major grade 3-4 non-hematological toxicities included
febrile neutropenia (9.5%), vasculitis (9.5%), and thromboembolism
(4.8%); two thromboembolic events occurred after aspirin discontinua-
tion. Thirty-eight patients received lenalidomide maintenance therapy
after completion of the induction. Discussion. Oral MPR is an effective
first-line treatment for newly diagnosed elderly multiple myeloma
patients. Adverse were manageable and mainly related to haematolog-
ical toxicity. A low incidence of thromboembolic events was observed
with aspirin prophylaxis. Updated data will be presented.

CO-066
THE SMALL-MOLECULE MEK INHIBITOR PD184352 INTERACTS SYNERGISTICALLY WITH
ARSENIC TRIOXIDE (ATO) TO INDUCE MITOCHONDRIAL INJURY AND APOPTOSIS IN
MYELOMA CELLS THROUGH THE ACTIVATION OF BOTH EXTRINSIC AND INTRINSIC 
APOPTOTIC PATHWAYS

Lunghi P,1 Giuliani N,2 Mazzera L,1 Morandi F,2 Rizzoli V,2 Bonati A1,2

1Department of Clinical Sciences, University of Parma; 2Unit of Hematology and
Bone-Marrow Transplantation, University Hospital of Parma, Italy

Multiple myeloma (MM) is a clonal B-cell malignancy characterized
by the accumulation of malignant plasma cells within the bone marrow

(BM). Despite treatment with alkylating agents, anthracyclines, corti-
costeroids, and bortezomib as well as high-dose therapy and stem cell
transplantation MM remains incurable due to both intrinsic and acquired
drug resistance. Therefore, new therapeutic strategies are needed to
improve patient outcome. Preliminary data from clinical studies indi-
cate that Arsenic Trioxide (ATO) has clinical activity as a single agent in
MM, and combination therapies are being investigated. We recently
reported that PD184352 (PD) (Pfizer, Ann Arbor, MI), a highly selective
inhibitor of MEK phosphorylation and activation, strikingly enhances
ATO-mediated apoptosis in acute myelogenous leukemia via multiple
intrinsic apoptotic pathways activation (Lunghi et al. Blood 104: 519-
525, 2004; Lunghi et al. Blood 107: 4549-4553, 2006). The aim of this
study was to investigate whether the combined treatment with PD and
ATO has cytotoxic effects on MM cells. We first analyzed the pharma-
cologic interactions between PD (2 µM) and ATO (1-2 µM) using a fixed-
ratio experimental design on 7 human myeloma cell lines (HMCLs) with
varying p53 status (RPMI 8226, U266, XG-1, XG-6, JJN3, HS-SULTAN,
NCI-H929) and found that the combined treatment resulted in the syn-
ergistic (Combination Index <1.0) induction of apoptosis in NCI-H929,
XG-1, XG-6, RPMI 8226, SULTAN and JJN3 HMCL. Conversely, the
combination of PD plus ATO had a slight antagonistic effect on apopto-
sis induction in U266 HMCL (Combination Index >1). Moreover, PD
plus ATO-induced cytotoxicity on HMCLs was maintained also in pres-
ence of IL-6 (20 ng/mL), IGF-1 (50 ng/mL) in a co-culture system with
bone marrow stromal cells. Similarly to HMCLs we found that the treat-
ment with PD significantly enhanced the apoptosis of fresh purified MM
cells induced by ATO (p<.01) in 9 out of 12 patients of MM analyzed.
Conversely, PD treatment partially attenuated (n=2) or did not affect
(n=1) the ATO cytotoxicity in normal bone marrow B cells. To investi-
gate the molecular mechanisms by which PD plus ATO induced MM
cells apoptosis first we compared the effect on caspase activation in MM
cells expressing wild type (wt) p53 or mutated p53. By Western
immunoblotting analysis, we demonstrated the involvement of caspase-
8, -9 and -3 in PD plus ATO-induced apoptosis in MM cells with mutat-
ed p53 and primarily caspase-9 and -3 in dual treated cells expressing wt
p53. In addition, PD plus ATO induced a p53-dependent up regulation
of Puma, Bax and Bak in HMCLs with wt p53, and p53-specific siRNA
significantly (p<.01) reduced the induction of apoptosis in dual treated
cells. The caspase-8-mediated proteolytic activation of Bid, a key protein
involved in the cross-talk between the intrinsic and extrinsic apoptotic
pathways, closely correlated with the caspase-9 activation and loss of
mitochondrial membrane potential observed in dual treated HMCLs
with mutated p53. Finally, in the responsive HMCLs both with wt or
mutated p53, the combined treatment increased the level of the pro-
apoptotic Bim (PD-mediated) and decreased its neutralizing anti-apop-
totic protein Mcl-1 (ATO-mediated) causing an imbalance between these
proteins that positively influenced the pro-apoptotic efficacy of the com-
bination. In conclusion, our data indicate that the disruption of MEK
pathway potentiates the apoptotic effect of ATO in MM cells through
the activation of both extrinsic and intrinsic (caspase-8 -Bid-mediated)
pathways in HMCLs with mutated p53 or through the primarily activa-
tion of intrinsic pathway in HMCLs with wt p53, with the positive con-
tribution of Bim pathway. These findings suggest that a strategy com-
bining ATO with disruption of MEK pathway warrants attention in MM.

CO-067
ASSOCIATION OF BORTEZOMIB, DOXORUBICIN AND DEXAMETHASONE (PAD) IN
RELAPSED AND REFRACTORY MULTIPLE MYELOMA PATIENTS

Palumbo A,1 Gay F,1 Falcone A,2 Pescosta N,3 Callea V,4

Caravita T,5Morabito F,6 Falco P,1 Larocca A,1 Avonto I,1 Musto P,7

Cascavilla N ,2 Boccadoro M1

1Divisione di Ematologia dell'Università di Torino, Az. Osp. S. Giovanni Bat-
tista, Torino; 2U.O. di Ematologia e Trapianto di Cellule Staminali, IRCCS
Casa Sollievo della Sofferenza, S. Giovanni Rotondo; 3Divisione di Ematologia,
Ospedale Centrale, Bolzano; 4Divisione di Ematologia, Ospedali Riuniti, Reg-
gio Calabria; 5Cattedra e Divisione di Ematologia, Università Tor Vergata,
Ospedale San Eugenio, Roma; 6U.O.C. di Ematologia, Az. Osp. di Cosenza,
Cosenza; 7U.O. di Ematologia e Trapianto di Cellule Staminali, CROB, Cen-
tro di Riferimento Oncologico della Basilicata, Rionero in Vulture (Pz), Italy

Introduction. bortezomib has shown significant activity in patient with
multiple myeloma (MM); it demonstrates synergy with doxorubicin and
its efficacy is increased by the addiction of dexamethasone. In this study,
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we assessed the safety and efficacy of the association of bortezomib,
doxorubicin and dexamethasone (PAD) in patients with relapsed/refrac-
tory MM. Methods. Sixty-four relapsed/refractory patients received
bortezomib (1.3 mg/m2 i.v. days 1,4,8,11), doxorubicin (20 mg/m2 i.v.
days 1,4) or pegilated-lyposomal-doxorubicin (30 mg/m2 i.v. day 1) and
dexamethasone (40 mg p.o. days 1-4) for up to six 28-days cycles. Results.
Median time from diagnosis was 31 months and median number of pri-
or therapies was 2: 57.8% of patients received prior autologous trans-
plantation and 26.6% bortezomib based-regimen. Forty-three patients
(67.2%) achieved at least partial response (PR) including 16 (25.0%) who
achieved at least very good partial response (VGPR). Responses were
equal or superior to that induced by previous treatment schedules in
68.8% of patients. The VGPR (17.6% versus 28.1%) and PR (41.2% ver-
sus 37.5%) rates were similar between patients who received prior
bortezomib regimens and those who did not. The 1-year progression-
free survival (PFS) was 34.3% in patients treated with PAD and 31.2%
in the same patients after the previous line of therapy (hazard ratio (HR)
1.20; 95% confident interval (CI) 0.76-1.90, p=.43). The 1-year PFS was
not different between patients who received prior bortezomib based-
regimens or not (15.8% versus 38.7%, HR 1.79, 95% CI 0.83-3.88,
p=.14). The 1-year PFS among patients with beta2migroglobulin levels
lower or equal to 4.0 mg/dL was 32.2% and 41.0% in those with high-
er beta2microglobulin levels (HR 1.07, 95% CI 0.51-2.20, p=.86). The 1-
year PFS in patients who achieved VGPR or CR was 83.3% and 16.1%
in those who achieved PR only (HR 4.90, 95% CI 1.31-18.34, p=.02).
From start of therapy, the 1-year overall survival was 65.6%. Grade 3-4
adverse events included thrombocitopenia (48.4%), neutropenia
(35.9%), infections (15.6%), anemia (12.5%), gastrointestinal toxicities
(10.9%) and peripheral neuropathy (9.4%). The other grade 3-4 toxici-
ties occurred in less than 5% of patients. Discussion. The PAD regimen
showed a high proportion of responses with manageable and predictable
toxicities. Both responses and PFS were not influenced by previous
bortezomib treatments and serum β2microglobulin levels. 

CO-068
THE PROTEASOME INHIBITOR BORTEZOMIB STIMULATES THE OSTEOGENIC 
DIFFERENTIATION OF MESENCHYMAL CELLS IN VITRO AND MAY INCREASE
OSTEOBLAST FORMATION IN VIVO IN MULTIPLE MYELOMA PATIENTS

Giuliani N,1 Morandi F,1 Tagliaferri S,1 Lazzaretti M,2 Bonomini S,1

Crugnola M,1 Mancini C,2 Martella E,2 Ferrari L,1 Tabilio A,3 Rizzoli V1

1Hematology and Bone Marrow Transplantation Center, Department of Inter-
nal Medicine and Biomedical Science, University of Parma, Parma; 2Pathology,
University of Parma, Parma; 3Department of Internal medicine and Public
Health, University of Chieti, Chieti, Italy

The proteasome inhibitor Bortezomib may increase osteoblast relat-
ed markers in multiple myeloma (MM) patients, however its potential
osteoblastic stimulatory effect is not known. To clarify this issue in this
study we checked the effect of Bortezomib either on osteoblast differ-
entiation and formation or on osteoblast proliferation, survival and func-
tion. In long-term human BM cultures we found that Bortezomib did not
reduce the number of both early bone marrow (BM) osteoblast progen-
itors Colony Forming Unit-Fibroblast (CFU-F) and late ones Colony
Forming Bone nodules (CFU-OB). Using the human osteoblast like cells
MG-63 and immortalized normal osteoblasts (HOBIT) we found that
Bortezomib at concentration ranging between 2nM and 5nM did not
inhibit osteoblast proliferation or induce osteoblast apoptosis. On the
other hand we found that Bortezomib significantly induced osteoblast
phenotype in human mesenchymal cells incubated in presence of
osteogenic factors. A stimulatory effect on osteoblast markers was
observed after 24 hours of Bortezomib treatment. Consistently we
found that Bortezomib significantly increased the activity of the tran-
scription factor Runx2/Cbfa1 in human osteoblast progenitors without
affecting the canonical WNT signaling pathway checked by the evalu-
ation of nuclear and cytoplasmatic active beta-catenin levels. Conse-
quently a stimulatory effect of Bortezomib on bone nodule formation
was also demonstrated in osteoblast progenitors. To extent our in vitro
observation we have evaluated the potential effect of Bortezomib in vivo
in MM patients. Bone histomorphometry as well as immunostainig for
Runx2/Cbfa1 and beta-catenin was performed on BM biopsies obtained
from 21 MM patients with refractory and/ relapsed MM before and
after 6-8 cycles of Bortezomib administrated in mono-therapy. A signif-
icant increase in the number of osteoblastic cells X mm2 of bone tissue

and in the number of Runx2/Cbfa1 positive osteoblastic cells was
observed only in responder patients showing an early increase of the
serum alkaline phosphatase. In conclusion our in vitro and in vivo obser-
vations support the hypothesis that a direct stimulatory effect on bone
formation process could occur during Bortezomib treatment. 

CO-069
NUCLEAR FACTOR-KAPPA B LOCALIZATION IN MULTIPLE MYELOMA PLASMACELLS AND
MESENCHIMAL CELLS

Conticello C,1,3 Adamo L,2,3 Giuffrida R,3 Iannolo G,3 Moschetti G,3

Palombo GA,1 Gulisano M,2,4 De Maria R,5 Di Raimondo F1

1Dipartimento di Scienze Biomediche, Sezione di Ematologia, Università di Cata-
nia, Catania; 2Dipartimento di Scienze Fisiologiche,Università di Catania, Cata-
nia; 3Dipartimento di Oncologia Sperimentale, Istituto Oncologico del Mediter-
raneo, Viagrande, Catania; 4IOM Ricerca, Viagrande, Catania; 5Dipartimen-
to di Ematologia, Oncologia e Medicina molecolare, Istituto Superiore di Sanità,
Roma, Italy

Nuclear factor-kappa B (NF-κB) is multifunctional transcription factor
that regulates different signal transduction pathways such as cell survival
and proliferation. A number of tumors display activated (nuclear) NF-κB,
which contributes to promote cancer cell growth and resistance to
chemotherapeutic drugs. NF-κB has been shown to be constitutively
active in multiple myeloma (MM) cells, resulting in increased expression
of Bcl-xL and IL-6. Here, we analyzed the nuclear localization of NF-κB
in MM cells derived from 28 different patients with MM at presentation
and in relapse, as well as in two myeloma cell lines (XG1, RPMI 8226).
NF-κB localization was evaluated by either immunohistochemistry or
immunofluorescence using a monoclonal mouse anti-human p65 (Rel A)
antibody that recognizes the p65 subunit. Surprisingly, nuclear localiza-
tion of NF-κB was (weakly) detected in only one MM sample from a
refractory MM patient, while the other samples, including the MM cell
lines, exclusively express the cytoplasmic (inactive) form of NF-ÎB. We
next analyzed the NF-κB status in mesenchimal cells from MM patients
where NF-κB was clearly present in the nucleus. Moreover we have
analyzed the sensitivity of MM primary cells to different doses of the
proteasome inhibitor Bortezomib (from 1 nanomolar to 10 micromolar),
which is known to antagonizes NF-κB activity. We found a consistent
dose- and time-dependent antitumor activity against both chemoresis-
tant and chemosensitive myeloma cells in all the samples analyzed,
independently of NF-κB localization. These results indicate that Borte-
zomib is active in MM cells regardless the NF-κB localization and sug-
gest the existence of other molecular targets of proteasome inhibitors in
MM.

CO-070
THE TRYPTOPHAN METABOLISM IN THE IMMUNE DYSREGULATION OF MULTIPLE
MYELOMA

Fiore F, Castella B, Assalto C, Zappia S, Hwang SY, Vitale C, 
Boccadoro M, Massaia M

Ematologia dell’università di Torino, CeRMS, Italy

Multiple myeloma (MM) is characterized by deep immune dysregu-
lation contributing to tumor progression. The possibility to eradicate
the disease is based on the final anti-tumor specific immune response
determined by the interplay between regulatory and effector cells. The
enzyme indoleamine 2,3-deoxigenase (IDO), by depleting L-tryptophan
(Trp), represents an important immune control mechanism, developed
to inhibit the growth of pathogens, but widely used by regulatory
immune cells and cancer cells. The more recent analysis of IDO expres-
sion by tumor cell lines (reported by Uyttenhove et al.) did not investi-
gate MM. We investigate the role of IDO in MM bone marrow (BM)
microenvironment. After BM aspiration from MM patients, BM cells
(BMC) are isolated by red cells lysis. BMC, plasma cells (PC) isolated by
immunomagnetic sorting (CD138+ cells, purity >95%) and CD138– cells
(negative fraction with <5% PC) are cultured ± IFNγ or PGE2, potent
IDO expression regulators; the resulting cells are harvested, and assessed
for number and vitality after 24-48h. After RNA extraction, IDO+ mRNA
is reverse transcripted to cDNA and amplified by PCR using GAPDH as
control gene. The IDO mRNA analysis on 3 MM cell lines (SKMM1,
KMS18, KMS27) shows that they do not express the enzyme. We also
found that IDO mRNA expression is not inducible upon IFNγ stimula-
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tion for 24h. As for fresh MM cells, IDO expression in BMC was deter-
mined in 15 MM patients; our data show that IDO can be expressed in
fresh BMC. 2 out of 3 IDO+ patients were examined at diagnosis. The
presence of IDO protein is confirmed on the decalcified BM biopsies by
immunohistochemistry with anti-IDO monoclonal antibody. 5/5 BMC
were inducible by IFNg, 1/1 by PGE2. To distinguish the cell subset
responsible for IDO expression, PC isolated from 10 patients BMC have
been tested for IDO mRNA transcription; 2/10 cases resulted IDO
mRNA positive. Out of 9 CD138– analysed, 2 resulted positive; IFNg
induces IDO in all of them. The active specific immunotherapy requires
all the conditions to generate antigen-specific immune responses (e.g.,
identification of tumor antigens, HLA restriction, and frequency of cyto-
toxic cells). On the contrary, relieve of negative immunoregulation is an
easier approach simple to combine with chemotherapy. This research
shows the IDO expression in MM BM microenvironment, potentially
relevant to identify the Trp metabolism as a new target of biological
interventions in MM.

CO-071
CLINICAL AND MOLECULAR RESULTS OF A POST-TRANSPLANT CONSOLIDATION WITH
BORTEZOMIB, THALIDOMIDE AND DEXAMETHASONE IN MULTIPLE MYELOMA

Ladetto M,1 Astolfi M,1 Santo L,1 Avonto I,1 Cavallo F,1 Pagliano G,1

Pregno P,2 Grasso M,2 Liberati AM,2 Caravita T,2 Pisani F,2

Guglielmelli T,2 Genuardi E,1 Crivelli R,1 Cristiano C,1 Magarotto V,1

D’Agostino F,1 Drandi D,1 Boccadoro M,1 Palumbo A1

1Divisione di Ematologia dell’Università di Torino, Az. Osp. San Giovanni Bat-
tista, Torino; 2Italian Multiple Myeloma Network, GIMEMA, Italy

Introduction. Autologous stem cell transplant (ASCT) is unable to ensure
disease eradication in Multiple Myeloma (MM). It is unknown whether
the use of new agents following ASCT might ensure further cytoreduc-
tion allowing patients to enter molecular remission (MR) and whether
this achievement might be of clinical relevance. We evaluated if a con-
solidation therapy with Bortezomib, Thalidomide and Dexamethasone
(VTD) might impact the kinetic of minimal residual disease (MRD) and
increase the rate of MR. Methods. Patients were eligible if they had a
molecular marker and a documented complete remission (CR) or very
good partial remission (VGPR) following ASCT. Each of the 4 cycles
consisted of: Bortezomib 1.6 mg/m2 once weekly; Thalidomide 200
mg/day once daily if tolerated; Dexamethasone 20 mg/day PO once dai-
ly for 12 days each cycle. Molecular analysis were performed on bone
marrow samples at study entry, after 3 courses, at the end of treatment
and then at 6 months intervals. The molecular marker was based on the
IgH rearrangment and MRD was evaluated by qualitative PCR and quan-
titative real time PCR. Results. 35 patients were enrolled. 5 patients were
not evaluable due to toxicity (including one toxic death). 25 patients
were evaluable in term of toxicity and clinical response at the end of
treatment. 3 patients (12%) showed grade 3 neurologic pain; grade 3-4
infective toxicity involved 6 patients (24%), with one patient dead for
pneumonia and sepsis. Two patients had grade 3 pulmonary edema. 12
patients improved their responses from ASCT: 9 patients (36%) from
VGPR to CR, 3 patients (12%) from near CR to CR. One patient showed
progressive disease. MR rate at study entry was very low as expected
(8%). 22 patients were evaluable after 3 cycles, 4 of them (18%) convert-
ed from PCR positivity to PCR negativity. 17 patients were evaluable at
the end of consolidation where one additional patient achieved MR. MR
was maintained during post-treatment follow-up in 2 of 3 evaluable
patients. Real-time PCR has been so far performed in persistently PCR-
positive patients. In 4 of them a clear reduction of tumor burden (medi-
an reduction 0.75 log) was observed. Discussion. VTD consolidation is
feasible despite a significant infective toxicity and has a positive impact
as shown both by clinical and molecular results. With a longer follow-
up and a larger patient sample it would be possible to verify if MR might
persist over time and positively impact clinical outcome. 

CO-072
MAGNETIC RESONANCE IMAGING OF THE SPINE IN NEWLY DIAGNOSED MULTIPLE
MYELOMA PATIENTS: PROGNOSTIC AND CLINICAL IMPLICATIONS

Tosi P, Zamagni E, Tacchetti P, Salizzoni E,1 Perrone G, Ceccolini M,
Brioli A, Pallotti C, Pantani L, Tura S, Baccarani M, Cavo M
Istituto di Ematologia e Oncologia Medica Seràgnoli Università di Bologna; 1Isti-
tuto di Radiologia I Università di Bologna, Italy

Magnetic resonance imaging (MRI) has demonstrated to be more sensi-
tive than plain x rays in detecting spinal involvement in multiple myelo-
ma (MM) patients, as both vertebral lesions and pattern of bone marrow
involvement (focal, diffuse or normal) can be depicted. In the present
study we have prospectively evaluated the clinical and prognostic role
of spinal MRI in 105 newly diagnosed MM patients (60M, 45F, median
age = 56yrs) that had subsequently undergone cytoreduction and autol-
ogous stem cell transplant, either single (n=24) or double (n=81). Pattern
of marrow involvement was focal in 64 cases (61%), diffuse in 25 (24%)
and negative in 16 (15%). Patients with a diffuse pattern showed a sig-
nificantly higher bone marrow plasma cell infiltration (p=0.05) and beta2
microglobulin values (p=0.04); 32% of them had a stage III disease
according to ISS, as compared to 9% and 0% of patients with a focal or
negative pattern, respectively. Response rate to whole treatment pro-
gram was similar in the three groups of patients, with a stringently
defined CR obtained in 36% of patients with a focal pattern, 28% in
those with a diffuse pattern and 31% in patients with a negative MRI.
A focal pattern of bone marrow involvement was associated with a sig-
nificantly higher probability of experiencing an overt vertebral lesion
(73% vs 48% in patients with diffuse pattern, p=0.04), either a compres-
sion fracture or a vertebral mass. Consistent with this finding, also extra-
spinal bone lesions were more common in patients with a focal pattern
(62%) as compared to patients with a diffuse or negative pattern (44%
and 6% respectively). Furhermore, serum crosslaps were significantly
increased in patients with a focal pattern (7027 pmol/L±655SE vs 5501
pmol/L±916SE in those with a diffuse pattern, p=0.04). According to our
data, a diffuse pattern of bone marrow involvement could be predictive
of a more aggressive disease, even though these data needs to be con-
firmed in a larger series. A focal pattern could help to identify MM
patients more prone to advanced bone disease, so that a careful moni-
toring and bisphosphonate therapy should be recommended.
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CO-073
MOLECULAR EPIDEMIOLOGICAL INVESTIGATION OF AN OUTBREAK OF PSEUDOMONAS
AERUGINOSA SEPSIS IN STEM CELL TRANSPLANTATION PATIENTS

Fanci R,1 Bartolozzi B,1 Pecile P,2 Cecconi D,2 Mannino R,2 Casalone E,3

Donnarumma F,3 Gordillo Leon A,3 Sergi S,3 Guidi S,1 Nicoletti P,2

Mastromei G,3 Bosi A1

1Department of Haematology, BMT Unit, Careggi Hospital, University of Flo-
rence; 2Laboratory of Microbiology, Careggi Hospital, 3Department of Animal
Biology and Genetics University of Florence, Florence, Italy

Pseudomonas aeruginosa represents one of the main causes of noso-
comial infections in immunocompromised patients, responsible for high
morbidity and mortality. From May to September 2006, in the Bone
Marrow Unit of the Careggi Hospital in Florence, Italy, 5 severe P. aerug-
inosa bloodstream infections were diagnosed in patients undergoing
stem cell transplantation (3 autologous and 2 allogeneic transplants). All
isolates resulted phenotipically similar (same biochemical pattern, same
pattern of sensitivity to antibiotics). Three of the pts (2 pts with acute
leukemia receiving allogeneic transplant and one pt with non Hodgkin
Lymphoma receiving autologous transplantation) had shared the same
room in different periods. In the hypothesis of a possible environmen-
tal source of the infection, samples for microbiological evaluation (phe-
notyping analysis, AFLP- amplified fragment-length polymorphism and
arbitrarily primed PCR; AP-PCR) were collected from different sources
that had potential for cross-contamination throughout the Bone Marrow
transplantation Unit, including the electrolytic disinfectant used for med-
ication of skin and mucosae (Irgasan) and facilities (5% Antisapril). A
strain of P. aeruginosa with the same phenotype of the one found in
patients was isolated from the Irgasan soap. To confirm the hypothesis
of the clonal origin of the isolates and of the transmission of the infec-
tion through the soap, a molecular typing by AFLP and AP-PCR was per-
formed on the P. aeruginosa isolates from the 5 blood cultures and the
soap. The AFLP analysis showed an internal similarity of 93% within
the samples of the three pts sharing the same room and the soap. The
results of AFLP analysis were compared with the AP-PCR analysis. The
two methods provided similar conclusions about the clonal origin of
these isolates. These data were highly suggestive of a single infection
source and strongly suggested an environmental transmission route.

CO-074
THE ENUMERATION OF ASPERGILLUS-SPECIFIC T-CELLS THROUGH AN EX VIVO
ENZYME–LINKED IMMUNOSPOT ASSAY MAY BE AN EFFECTIVE TOOL IN THE DIAGNOSIS
OF INVASIVE ASPERGILLOSIS IN HEMATOLOGIC PATIENTS

Potenza L, Barozzi P, Vallerini D, Quadrelli C, Mediani L, Riva G,
Bosco R, Morselli M, Volzone F, Forghieri F, Rivolti E, Ferrari A, 
Venturelli C, Codeluppi M, Rossi G, Donelli A, Narni F, Paolucci P,
Torelli G, Luppi M
Department of Oncology and Hematology, Section of Hematology, University of
Modena and Reggio Emilia, Italy

Introduction. Invasive Aspergillosis (IA) has a poor outcome in hema-
tologic patients (HP) because its prompt and undoubted diagnosis is
hampered by unreliable diagnostic tools. Recent studies, either in mice
or in humans, have suggested that Aspergillus-specific interferon-gamma-
producing T-cells (IFN-gamma-TH1) are protective, while Aspergillus-spe-
cific inteleukin-10-producing T-cells (IL-10-TH2) are permissive versus
IA. We have evaluated whether enumeration of Aspergillus-specific IFN-
gamma-TH1 and/or IL-10-TH2 through an ex vivo enzyme-linked
immunospot (ELISPOT) assay may be an effective tool in the diagnosis
of IA. Methods. ELISPOT was performed, as described [Potenza et al,
Leukemia], on 20 HP and 5 healthy subjects (HS). Ninenteen out of 20
HP presented pulmonary infiltrates (PI) at the high resolution comput-
ed tomography, whereas the remaining one showed multiple hepatic
lesions (HL) at abdominal ultrasonography. A diagnosis of the PI and of
liver lesions by hystologic or cultural methods has been obtained for all
the patients. In 12 out of 20 (60%) patients with PI, the galactomannan
(GM) antigenemia has been also performed on bronchoalveolar lavage
fluid (BAL). Results. The diagnosis of PI in the 19 patients were: bacter-
ial pneumonia in 12, lymphomatous pneumonia in 1, granulomatous

pneumonia in 2, and pulmonary IA in 4 cases. Liver IA was diagnosed
in the patient with the HL. ELISPOT resulted positive in all 5 patients
with proven IA either for Aspergillus-specific IFN-γ-TH1 or IL-10-TH2, at
each determination (sensitivity 100%). ELISPOT resulted negative in
the remaining 15 patients with a pneumonia of non fungal etiology
(specificity 100%). In the HS, ELISPOT resulted weakly positive only for
IFN-gamma-TH1. GM resulted positive on BAL in 1 out of 4 patients
with IA, and in 2 out of 8 patients with pneumonia of non fungal etiol-
ogy (sensitivity 20%; specificity 75%). Discussion. The ELISPOT results
in the HS were consistent with a previous study showing the produc-
tion of IFN-gamma by of PBMCs from HS stimulated with Aspergillus
antigens. Furthermore, in the 5 positive patients, ELISPOT has provid-
ed the description of the kinetics of the Aspergillus-specific human
response in the course of an IA, in vivo, showing: a permissive immuni-
ty at the onset of disease and during progression and a protective one
during stabilization/regression and after resolution. Our findings demon-
strate the potential of ELISPOT in the diagnosis of IA and should induce
further studies to validate this assay.

CO-075
ENTEROCOCCI, VIRIDANS STREPTOCOCCI AND PSEUDOMONAS SPP: TOWARDS A NEW
BACTERIAL EPIDEMIOLOGICAL PATTERN IN HAEMATOLOGICAL UNITS. RESULTS OF A
PROSPECTIVE SURVEILLANCE STUDY

Cattaneo C,1 Bracchi F,1 Signorini L,2 Borlenghi E,1 Capucci MA,1

Micheletti M,1 Re A,1 Ravizola G,3 Manca N,3 Carosi G,2 Rossi G1

1U.O. Ematologia, Spedali Civili, Brescia; 2Clinica di Malattie Infettive, Uni-
versità di Brescia; 3Laboratorio di Microbiologia, Spedali Civili, Brescia, Italy

Introduction. Monitoring bacterial epidemiology is very useful for
adopting an adequate antibiotic policy at haematological units. The aim
of this study was to define the incidence of pathogens at our Institution
and to identify emerging epidemiological patterns. Methods. During two
consecutive 18-month periods (A: Apr2004-Sep2005; B: Oct2005-
Mar2007), 1892 admissions to our Institution and all febrile episodes
and/or infections were recorded. Infections were considered microbiolog-
ically proven (MPI) when microrganisms were isolated from infections
sites. Patients were evaluated for underlying haematological disease,
status of disease, neutropenia, antibiotic prophylaxis and presence of
CVC. Results. MPI were 154 in period A and 161 in B. Bacteria represent-
ed 90% of all isolates, with a predominance of Gram-negative (G–) with
respect to Gram-positive (G+) (A: 49% vs 41%; B: 46% vs 43%) both in
period A and B. Among G+, Enterococci and viridans Streptococci
increased during period B (respectively: 13/68, 19% vs 26/75, 35%
[p=0.04] and 2/68, 3% vs 10/75, 13% [p=0.03]); uncontrolled status of
disease was a risk factor for Enterococci (p=0.046), whereas Streptococ-
ci occurred mainly in patients in complete or partial remission (p=0.04).
Among G-, Pseudomonas spp increased in period B (17/81, 21% vs
33/79, 42%, p=0.01), particularly in patients out of prophylaxis (16/48,
33% vs 10/73, 14%, p=0.01). Antibiotic resistant strains increased in
period B (19/70 vs 3/32, p=0.067). Vancomicin resistant Enterococci
(VRE) increased from 23% to 38%; 4 cases of fluoroquinolone resistant
Streptococci and 5 of multiresistant Pseudomonas were observed in peri-
od B, as compared to none in period A. Death occurred in 4 (2 VRE) of
13 enterococcal infections in period A and in 2 (1 VRE) of 26 in B, being
respectively 33% and 13% of all fatal MPI, in patients with uncontrolled
status of disease. Two patients with streptococcal infections and 2 with
Pseudomonas infections (1 multiresistant) died, both in period B (33%
of all fatal MPI); 1 patient each showed controlled status of disease. Dis-
cussion. Epidemiological surveillance at our Institution showed the emer-
gence of Enterococci, viridans Streptococci and Pseudomonas spp. Viri-
dans Streptococci occurred more frequently in patients in complete or
partial remission and may represent a life-threatening event. As antibi-
otic resistance is frequent and related crude mortality relevant, a careful
policy for antibiotic use is warranted.
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CO-076
EPSTEIN-BARR VIRUS ASSOCIATED LYMPHOPROLIFERATIVE DISEASE (EBV-LPD) AFTER
T-CELL DEPLETED CELL STEM TRANSPLANTATION

Liga M, Carotti A, Aloisi T, Terenzi A, Incarnato F,1 Sensini A,1

De Carolis L, D'Arrò B, Felicini R, Gurdo G, Martelli MF, Aversa F
HSCT Unit, Section of Hematology, Department of Internal and Experimental
Medicine, University of Perugia, Ospedale S.M. della Misericordia, Perugia;
1Section of Microbiology, Department of Experimental and Biochemistry Medi-
cine, University of Perugia, Italy

Methods. The incidence of EBV-LPD was retrospectively assessed in
recipients of allogeneic T cell-depleted hematopoietic stem cell transplan-
tation. Between October 2000 and Dicember 2006, 272 patients have
been transplanted from either HLA-matched (n=84) or HLA-mismatched
donors (n=188). A diagnosis of EBV-LPD was based on tissue biopsy
and on serial quantitative and qualitative detection of EBV-DNA copies
in blood by PCR. EBV-LPD staging included physical examination and
whole-body CT scanning. Results. Overall, 10/272 patients (5 males and
5 females) developed EBV-LPD (3,7%); 2/84 matched (2,4%) and 8/118
mismatched (4,2%). EBV-LPD occurred at a median of 119 days (range
61-304) after transplantation. Median EBV-DNA levels at EBV-LPD diag-
nosis was 1,924 copies EBV genoma/mL (range 230-3,832 g/ml) and the
maximum viral load during the follow up was 93,560 (range 230-
843,437). As for clinical presentation 9/10 had palpable lymphadenopa-
thy, 7/10 fever, 4/10 tonsillitis, 1/10 diarrhea, 1/10 rhino-pharingeal mass
and 1/10 neurological symptoms. EBV-LPD was confirmed at histology
in 7 cases; in 2 patients (one with rhino-pharingeal mass and the other
with meningeal involvement) a biopsy specimen was difficult to obtain;
the third patient had a rapid progression of the EBV-LPD and diagnosis
was based on the clinical presentation and the fast increase in the periph-
eral blood EBV-DNA copies (843,437 copies EBV genoma/mL). Risk fac-
tors for EBV-LPD were immunosuppression with cyclosporine and pred-
nisone because of acute GvHD in 4/10; in the other 6 patients a low
CD3+ cell count was the main risk factor. Therapy was mainly based on
the combination of the anti-CD20 monoclonal antibody (Rituximab)
with cidofovir in 9, DLI in 7 and CHOP-like chemotherapy in two. Four
of the ten patients (40%) were non responders (3 died of EBV-LPD pro-
gression and one of relapse of the original disease). Six of the ten patients
(60%) achieved a complete remission of the EBV-LPD (4 are still alive in
CR, 2 died after the resolution of the EBV-LPD because of leukaemia
relapse and interstitial pneumonia, respectively). Conclusions. Avoiding
any posttransplant immunosuppression after an extensively T-cell and
B-cell-depleted matched or mismatched HSCT contributes to reduce the
incidence of EBV-LPD . An early Rituximab-based treatment is effective
in reducing mortality. In the presence of EBV-LPD, DLI is feasible with-
out the risk of GvHD and helps to prevent late EBV reactivaction.

CO-077
EPSTEIN-BARR VIRUS (EBV)-DNA LOAD MONITORING IN HEMATOPOIETIC STEM CELL
TRANSPLANTATION (HSCT) PATIENTS BY REAL-TIME POLIMERASE CHAIN REACTION 
(RT-PCR)

Sacchi MC,2 Gotta F,1 Allione B,2 Bellora A,2 Primon V,2 Cornaglia E,2

Levis A,2 Caraccio V1

1Microbiology, 2Department of Hematology, SS.Antonio e Biagio e C.Arrigo Hos-
pital, Alessandria, Italy

Background. Post-transplant lymphoproliferative disorder (PLTD) is a
serious complication that can develop after either solid-organ or
hematopoietic stem cell transplantation (HSCT). A strong correlation
between Epstein-Barr virus (EBV) infection, the grade and type of the
immunosuppresion and the development PTLD is well recognized. The
incidence of PTLD after HSCT transplantation is generally lower respect
to the solid organ one. However, the risk is significantly elevated in some
groups of patients (unrelated and mismatched donors transplants, T-cell
depleted) with important morbidity and mortality. The detection and
quantification of EBV-DNA load in peripheral whole blood have been
utilized as a prognostic marker for the development of PTLD. Aim of the
study. To evaluated the EBV load as a parameter for the prediction and
monitoring of PTLD. Methods. The diagnostic value of frequent moni-
toring of EBV viral load from all HSCT patients visiting our hospital
between January 2006 till now was investigated. EBV viral load was
detected in peripheral whole blood by a quantitative real-time poly-

merase chain reaction (qRT-PCR) using the LighCycler Instrument
(Roche Diagnostics, spa). In our study EBV DNA levels were determined
in a range of 102 to 106 copies/mL. Results. No patients were positive at
the baseline PCR-EBV evaluation before HSCT. EBV reactivation was
observed in 9 out of 17 (53%) HSCT patients: 5 (23%) and 12 (70%)
patients had received the graft from an unrelated and a related donor
respectively. None of our 17 HSCT patients developed PTLD during the
study period. Anti-CD20 monoclonal antibody (rituximab) immunother-
apy has been done in 2 patients without PTLD who received the graft
from an unrelated donor when their EBV viral load exceeded the value
of 5.000 EBV copies/mL. Conclusions. The pre-emptive modulation of
immunosuppresion after HSCT guided by EBV-DNA load appears to be
a safe approach and a powerful diagnostic tool to monitor HSCT patients
at risk of developing PTLD late after transplantation.

CO-078
THE ROLE OF BRONCHOALVEOLAR LAVAGE (BAL) IN IMMUNOCOMPROMISED 
HAEMATOLOGICAL PATIENTS

De Carolis L, Heinke B, Terenzi A, Pitzurra L,1 D'Arrò B, Liga M,
Felicini R, Zoi V, Martelli MF, Aversa F
HSCT Unit, Section of Hematology, Department of Internal and Experimental
Medicine, University of Perugia, Ospedale S.M. della Misericordia, Perugia;
1Section of Microbiology, Department of Experimental and Biochemistry Medi-
cine, University of Perugia, Italy

Fungal pneumonia is the most lethal infection in immunocompro-
mised patients. We investigated the role of broncho-alveolar lavage (BAL)
on diagnosis and outcome of 142 patients affected by haematological dis-
eases, hospitalized in our clinic between January 2003 and July 2006, that
underwent BAL examination. Methods. Of 142 patients, 20 (14%) had
possible/probable fungal pneumonia. Of those 20, 15 underwent allo-
geneic T cell-depleted hematopoietic stem cell transplantation (allo-
HSCT), 2 underwent autologous hematopoietic stem cell transplantation
(auto-HSCT), 2 were treated by conventional chemotherapy and 1 with
immunosuppressive therapy alone. BAL was performed because of a)
slowly resolving pneumonia (n=3), b) broad spectrum anti-infective ther-
apy resistent pneumonia (n=10), c) rapidly progressive pneumonia (n=6),
d) relapsed pneumonia (n=1). 14/20 patient had relapse of the disease at
the time of pneumonia. High Resolution thoracic CT (HR-CT) scan
showed nodules, with or without halo sign, in 12 out of 20 patients; the
remaining 8 patients showed aspecific infiltrates. Results. 11 patients
were diagnosed with a probable fungal pneumonia (10 with Aspergillus
spp found in the BAL liquid, 1 with Candida Parapsilosis found both in
BAL and blood samples); the remaining 9 patients showed possible fun-
gal infection (i.e., suggestive findings at HR-CT, but isolation of microbes
with uncertain pathogenicity). Moreover, a virus was found at PCR
analysis in 5/20 patients: 3 cases had Cytomegalovirus (CMV), 1 had
parainfluenzae virus, 1 had both CMV and parainfluenzae virus. 3/5
patients with both Aspergillus spp and virus died of pneumonia-related
causes, suggesting an unfavorable combination. The overall pneumo-
nia-related death rate was 6/20 patients with possible/probable fungal
pneumonia. All 6 deaths occurred in the allo-HSCT cohort, and all had
a fungal-viral coinfection (BAL and/or viremia), 5/6 deceased patients had
a relapsing disease, and 2 were treated with immunosuppressive thera-
py because of severe GvHD. BAL results modified anti-infective treat-
ment in 12 of 20 patients, despite changes 4/12 died. Where treatment
was not influenced by BAL results (n=8), two patients died. Conclusions.
BAL influenced therapeutic decision in more than a half of cases, decreas-
ing the use of ineffective drugs, but didn’t impact positively on patients’
outcome, the latter depending more by co-existing factors (fungal-viral
coinfection, disease status at the time of transplant).
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CO-079
TREATMENT OF ACUTE INVASIVE ASPERGILLUS RHINOSINUSITIS IN PATIENTS WITH
HEMATOLOGICAL MALIGNANCIES OR APLASTIC ANAEMIA: THE ROLE OF VORICONAZOLE

Girmenia C, Pizzarelli G,1 Iacobelli S, Cimino G, Gentile G, 
Micozzi A, Mintoti A, Iori AP, Milano F, Capria S, Moleti ML, Pozzi E,
Martino P 
Dipartimento di Biotecnologie Cellulari ed Ematologia, Università La Sapienza,
Rome; 1Pfizer Italia Srl, Rome, Italy

Introduction. Acute invasive Aspergillus rhinosinusitis (AIAR) is asso-
ciated with a high mortality rate in patients with hematologic diseases.
Voriconazole is a drug of choice in the treatment of invasive aspergillo-
sis but it has been mainly investigated in patients with pulmonary local-
ization and only in few cases of AIAR. Methods. We evaluated the out-
comes of patients with haematological diseases diagnosed with AIAR
after voriconazole was available at our center and used as first choice
treatment in microbiologically documented Aspergillus infections
(voriconazole period group, n =22) compared with a historical group of
patients diagnosed with AIAR before voriconazole was available and
treated with conventional or liposomal formulations of amphotericin B
(AmB) (control group, n = 17). The time to clinical improvement, defined
as significant reduction of pain and local inflammatory signs, from the
start of antifungal therapy was also compared in the two groups. Results.
At univariate analysis, patients of the voriconazole period group had
improved, although not significant, 3-month survival rate compared to
control group (73% vs 47%; hazard ratio [HR] 0.46; 95% confidence inter-
val [CI], 0.16-1.3; p=0.15). In multivariable models voriconazole period
group (HR 0.16; 95% CI 0.04-0.57; p=0.005) and focal sinonasal localiza-
tion of infection (HR 0.12; 95% CI 0.03-0.46; p=0.002) were significant-
ly associated with reduced mortality independent of other prognostic
variables. Time to clinical improvement was significantly shorter among
patients of the voriconazole period group (HR, 3.97; 95% CI 1.41-11.16;
p=0.009). Discussion. Our study seems to show a survival advantage of
voriconazole compared to formulations of AmB in neutropenic patients
with AIAR. The efficacy of this drug was also confirmed by the early
clinical improvement of the signs and symptoms of sinonasal infection
observed. High antimicrobial activity against all specie of Aspergillus
and pharmacokinetic properties could justify the advantages of voricona-
zole compared to AmB formulations in the treatment of AIAR

CO-080
MICROBIOLOGIC SURVEY WITH BIOTYPING METHODS IN HEAMATOLOGICAL PATIENTS

Bartolozzi B,1 Fanci R,1 Pecile P,2 Cecconi D,2 Mannino R,2 Casalone E,3

Donnarumma F,3 Gordillo Leon A,3 Sergi S,3 Guidi S,1 Nicoletti P,2

Mastromei G,3 Bosi A1

1Department of Haematology, BMT Unit, Careggi Hospital, University of Flo-
rence; 2Laboratory of Microbiology, Careggi Hospital; 3Department of Animal
Biology and Genetics University of Florence, Florence, Italy

Infections are an important cause of morbidity and mortality in
haematological patients. Molecular epidemiological survey is a very
important tool to understand the nosocomial pattern of each hospital
and to identify outbreaks. From 1 July 2006 to 31 March 2007 all patients
admitted in our Hematology and Bone Marrow Transplant Unit were
monitored to detect the appearance of suspected hospital-acquired infec-
tions and to detect the occurrence of multi-drug resistant bacteria ( MDR)
This study was performed by connecting the Laboratory Information
System to the Vigi@ct System (Biomerieux) which is a software capa-
ble of providing real time alarms for suspected nosocomial infection and
for presence of MDR. By Vigi@ct system was possible to obtain sever-
al epidemiology reports. A molecular typing by AFLP (amplified frag-
ment-length polymorphism) on some of the more common pathogens
(P.aeruginosa, E. coli, E. faecium, E. faecalis and S. aureus) was also per-
formed in order to identify possible nosocomial outbreaks. We had
detected 78 infections, 92 colonisations and 217 isolates. Among coloni-
sations the most common organisms were C. albicans (29%), S. aureus
(11%), K. pneumoniae (8%), P. aeruginosa (7%), E. coli (7%), S. epidermidis
(6%), Enterobacter cloacae (4%), S. maltophilia (3%), S. marcescens 3%, E.
faecalis (3%), C. glabrata (3%), others (16%). Among the infections, the
most frequent sites were: blood (54 blood cultures), lung (8), central
venous catheter (6) and other sites (13). Underlying malignancy of the
patients with bloodstream infections (BSIs) were acute leukaemia (26),
lymphoma (4), severe aplastic anaemia (1), myelodiplastic syndrome
(1). We found BSIs in 6 allogenic and in 6 autologous transplants in the
Transplant Unit. P. aeruginosa was isolated in 24% of BSIs, S. epider-
midis in 20%, E. faecium in 18%, E. coli in 16%, Candida sp in 7%, oth-
ers 15%. Among the 13 P.aeruginosa BSIs, 5 were resistant to cef-
tazidime (38%), 9 (69%) to quinolones, 4 (31%) to ureidopenicillins, 1
(0.8%) to B –lactam- lactamase inhibitor, 1 (0.8%) to meropenem, but
none to amikacine. Seventy percent of E. faecium strains were HLAR;
18% of the Enterobacteriaceae (2 E. Coli) were ESBLs producers and
none of the staphylococci were slime producers. AFLP study showed a
clonal origin of the isolates in three out of seven patients with P.aerug-
inosa bloodstream infection undergoing BMT. Our results underlie the
importance of strict microbiological survey in high risk patients for ear-
ly detection of nosocomial outbreaks employing biotyping methods.
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MYELODYSPLASTIC SYNDROMES

CO-081
TWO POINT MUTATIONS IN THE MDS-ASSOCIATED PROTEIN EVI1 ABROGATE THE ONSET
OF MDS IN THE MOUSE

Laricchia-Robbio L,1 Fazzina R,2 Rinaldi CR,3 Li D,1 Nucifora G1

1 Department of Medicine, University of Illinois, Chicago, IL USA; 2 Department
of Pediatrics, University of Bologna, S.Orsola Hospital, Bologna, Italy; 3 Depart-
ment of Hematology, University Federico II, Napoli, Italy 

EVI1 is a nuclear oncoprotein deregulated by recurring chromosomal
abnormalities in MDS. The expression of this gene in MDS patients is
considered a very poor prognostic marker and is associated with failure
of normal erythropoiesis and with megakaryocytic defects. Erythro-
poiesis and megakaryopoiesis are controlled by the nuclear protein
GATA1. We recently generated a mouse model of MDS by expressing
EVI1 in murine BM and showed that the forced expression of this gene
results in a fatal disease with features characteristic of MDS including
dyserythropoiesis and fatal anemia. We also showed that EVI1 directly
interacts with GATA1 and disrupts GATA1-binding to DNA. Here we
describe the effects of mutating the two zinc finger motifs of EVI1 that
form the interacting surface with GATA1. This EVI1 mutant,
EVI1(1+6Mut), loses the ability to bind to and repress GATA1 in vitro and
in cell lines, and GATA1 target genes that are repressed in presence of
EVI1 are expressed at normal level in presence of EVI1(1+6Mut). To
determine whether the block of normal erythropoiesis caused by EVI1
is alleviated by the mutations, we compared the differentiation response
to Epo of normal BM progenitor cells and cells expressing either EVI1 or
the EVI1(1+6Mut). The EVI1-expressing cells were virtually unable to
generate erythroid colonies after Epo stimulation. In contrast, the
EVI1(1+6Mut)-cells produced about 65% of the colonies formed by the
control cells. All the EVI1-positive erythroid cells showed dysplastic fea-
tures similar to those observed in MDS patients, including binucleate
cells, chromatin bridges and nuclear-cytoplasmatic maturative asynchro-
nizations. These characteristics were less prominent in EVI1(1+6Mut)-
positive cells and were observed only in a minority of cells. To determine
whether disruption of EVI1-GATA1 interaction rescues erythropoiesis in
vivo, we introduced either the wild type EVI1 or the EVI1(1+6Mut)
mutant in mice by BM infection and transplantation. In contrast to the
EVI1-positive mice, which succumb of pancytopenia and severe anemia
10-12 months after BM transplantation, the EVI1(1+6Mut)-positive mice
are still alive 18 months after the BM transplantation and have normal
PB counts. Analysis of one EVI1(1+6Mut)-positive mouse, which
appeared to be healthy at the time of death 12 months after BM trans-
plantation and was sacrificed for analysis, showed normal erythroid cells
in the BM. As importantly, progenitor cells isolated from the BM of this
animal had the ability to respond to and terminally differentiate in
response to Epo or GM-CSF as control cells. Comparative analysis of
peripheral blood smears revealed that the RBC defects observed in the
EVI1-mice, such as aniso-poikilocytosis and an increased number of
polychromatophils, were very attenuated in EVI1(1+6Mut)-mice. Based
on these results, we propose that when inappropriately expressed in the
BM, EVI1 blocks erythroid differentiation by direct interaction with
GATA1 leading to impairment of GATA1 gene regulation. We further
propose that this differentiation block is a major cause of anemia in
EVI1-positive MDS patients and results in loss of EPO response. Finally,
we propose that the disruption of EVI1-GATA1 interaction could be a
highly effective way to inhibit EVI1 in MDS. Taken together, our find-
ings show that selective specific amino acid mutations rescue the nor-
mal functions of GATA1, allow Epo response (in a mouse system), and
attenuate the erythroid dysplasia, and provide a novel and exciting new
direction for designing therapeutic agents for EVI1-positive MDS
patients. 

CO-082
NOVEL CYTOGENETIC MARKERS WITH PROGNOSTIC RELEVANCE IN MYELODYSPLASTIC
SYNDROMES (MDS): A STUDY ON 491 PATIENTS.
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In MDS patients the three different IPSS cytogenetic categories are one
of the most important predictors of Overall Survival (OS) and Progres-
sion-Free Interval (PFI). However, since the inclusion of rare defects with
a still ill-defined prognosis within the intermediate risk cytogenetic cat-
egory is one of the major limits of IPSS, revised cytogenetic subgroups
have been proposed by various Authors in order to improve the prog-
nostic stratification of MDS patients. This last is the primary aim of the
present study too. Other goals are to establish the incidence of chromo-
somal defects in relation to FAB/WHO classification and to estimate
which classification system in combination with IPSS best predicts MDS
clinical outcome. The 491 patients entered in the present study were
examined at our Institution in the period January 1990-December 2005.
They were 196 females and 295 males and their median age was 64.8
years (range 54.9-71.9). According to FAB classification 79 patients were
classified as RARS, 209 as RA, 152 as RAEB and 51 as RAEB-t. Accord-
ing to WHO classification 49 patients were diagnosed as RARS, 78 as RA,
29 as 5q- syndrome, 121 as RCMD/RCMDS, 62 as RAEB-1, 90 as RAEB-
2 and 7 as U-MDS. According to IPSS cytogenetic categories, 115 patients
were considered low-risk, 179 intermediate-1 risk, 110 intermediate-2
risk and 87 high-risk. The 2- and 5-year OS were 0.76% (95% Confi-
dence Interval, CI, = 0.72-0.82%) and 0.58% (95% CI=0.51-0.64%)
respectively. At the time of the analysis 339 patients are alive and 152
have died. The 2- and 5-year PFI were 0.72% (95% CI=0.66-0.76%) and
0.58% (95% CI=0.51-0.64%), respectively. The incidence of chromoso-
mal abnormalities was 59.9% and 57.7% respectively when FAB and
WHO classifications were applied. Chromosomal defects were revealed
in 50% of patients diagnosed as RARS-RA according to FAB classifica-
tion. However, when these same patients were assigned to RARS-RA
and RCMDS-RCMD the frequency of karyotype defects was 39.3% and
50.4% respectively. Considering IPSS cytogenetic categories, 260
patients were considered low-risk, 157 intermediate risk and 74 high-
risk. Univariate analysis showed that del(11)(q14) and del(12p) present-
ed an OS similar to that of the low-risk cytogenetic category; 3q abnor-
malities presented an OS significantly inferior than that of the interme-
diate risk category and del(7)(q31q35) an OS significantly better than
that of the poor-risk cytogenetic category. In addition, univariate analy-
sis showed that del(11)(q14) and del(12p) experienced a PFI similar to
that of the low-risk cytogenetic category, del(20q) presented a PFI signif-
icantly inferior than that of the low-risk category and +8 experienced a
PFI significantly inferior than that of the intermediate risk category.
These results were used to develop a revised cytogenetic grouping which
clinical relevance was confirmed by multivariate analysis. Subsequent-
ly, five multivariate models including various biological and clinical
parameters were developed and compared by the Akaike Information
Criteria (AIC). Revised cytogenetic categories along with WHO classi-
fication were as effective as standard IPSS categories for predicting OS
but much more effective for predicting PFI. In conclusion: i) WHO clas-
sification is associated with a more homogeneous cytogenetic pattern
than FAB classification, ii) WHO classification and either standard or
revised IPSS cytogenetic categories are equally effective for predicting
OS, iii) revised cytogenetic categories predicted PFI more effectively than
standard IPSS categories. 
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CO-083
WT1 GENE EXPRESSION IS SIGNIFICANTLY INHIBITED BY VORINOSTAT AND 
BORTEZOMIB IN MYELOPROLIFERATIVE/MYELODISPLASTIC DISEASES

Canestraro M, Galimberti S, Pacini S, Fazzi R, Mattii L,1 Battolla B,1

Khan R,2 Petrini M
Department of Oncology, Transplant and Advances in Medicine, Section of
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gy and Applied Biology, Section of Histology and General Embryology, Univer-
sity of Pisa, Italy; 2Department of Medicine, Division of Hematology, Karolins-
ka University, Stockholm, Sweden

Wilms’ tumor gene (WT1) has been reported to play a significant role
in differentiation and leukemogenesis. In acute myeloid leukemia, high
levels of WT1 have been associated with lower complete remission
rates, reduced overall and disease-free survival. Moreover, this gene has
been recently shown to be significantly up-regulated in the idiopathic
myelofibrosis (IMF). On these bases, we evaluated WT1 mRNA levels
in a myelodisplastic (P39) and in a megakaryoblastic (MO7-e) cell line,
in order to test if treatment by a histone deacetylase inhibitor (vorinos-
tat) and/or a proteasome inhibitor (bortezomib) could in vitro modulate
the WT1 expression. Quantitative RT-PCR assays were performed on
all samples to determine the expression of WT1. ABL was adopted as
reference gene. In the MO7-e cell line, bortezomib, added at the IC50 (20
nM), reduced WT1 levels up to 16% (control =100%); when added to
the culture at higher concentration (50 nM), WT1 levels decreased up to
7%. Vorinostat 1.5 µM (IC50) reduced WT1 expression to 28%, where-
as at 5 µM WT1 down-regulation was higher (from 100% of the untreat-
ed cells up to 6%). Interestingly, when the two drugs were co-added to
the culture, each one at its IC50, WT1 mRNA expression was decreased
up to 5%, suggesting a synergistic action exerted by vorinostat and
bortezomib. In P39 cell line, the anti-proliferative effect of bortezomib
resulted higher than in the MO7-e (IC50=6 nM vs 20 nM); on the contrary,
vorinostat IC50 was higher in the P39 cells (2.5 µM vs 1.5 µM). When
bortezomib was added at the IC50, WT1 levels decreased up to 71%;
when added at higher concentration (15 nM), WT1 levels decreased up
to 22%. Vorinostat 2.5 µM (IC50) reduced WT1 expression to 40%,
whereas at 5 µM WT1 down-regulation was more pronounced (up to
6%). When the two drugs were co-added, each one at its IC50, WT1
mRNA expression was decreased up to 19%, so confirming the syner-
gistic action of vorinostat and bortezomib already observed in MO7-e
cell line. These results show a significant down-regulation of WT1 exert-
ed by two new promising drugs in two different in vitro models of
myelodisplastic/myeloproliferative disorders. To note that vorinostat
and bortezomib both inhibit NF-kB, whose activity has been reported
to be relevant in the pathogenesis both of MDS and of IMF, disorders
that still lack a curative treatment. 

CO-084
OVEREXPRESSION OF MATRIX METALLOPROTEINASES 2 AND 9 AND VASCULAR
ENDOTHELIAL GROWTH FACTOR IN BONE MARROW CELLS FROM PATIENTS WITH
MYELODYSPLASTIC SYNDROME: BIOLOGICAL AND CLINICAL RELEVANCE

Invernizzi R,1 Travaglino E,1 Benatti C,1 Malcovati L,2 Scarcella V,1

Matti V,1 Della Porta MG,2 Cazzola M2

1Medicina Interna ed Oncologia Medica; 2Istituto di Ematologia, Università di
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Angiogenic factors influence the growth and differentiation of
hematopoietic cells in normal conditions and in hematologic malignan-
cies. Most angiogenic factors appear to be secreted by hematopoietic
cells, and they may have autocrine and paracrine regulatory effects on
the hematopoietic system. Also matrix metalloproteinases (MMP),
which are able to degrade all the protein components of the extracellu-
lar matrix, especially MMP-2 and MMP-9, play a role in angiogenesis.
The expression of various angiogenesis mediators has been found to be
altered in myelodysplastic syndrome (MDS) bone marrow and abnor-
mal angiogenesis has been implicated in the pathogenesis of the disor-
der. We analyzed by immunocytochemistry MMP-2, MMP-9 and vas-
cular endothelial growth factor (VEGF) expression in bone marrow cells
from 153 patients with MDS (68 RA, 32 RARS, 31 RAEB, 5 RAEB-t, 17
CMML) and 52 non hemopathic subjects, in order to evaluate whether
abnormalities in their expression were associated with relevant labora-
tory or clinical findings. Moreover, a possible correlation was investigat-

ed between MMP or VEGF positivity and altered apoptosis or prolifer-
ation. In normal samples MMP-2 was detected in rare myeloid cells,
MMP-9 and VEGF in most maturing myeloid cells. In MDS MMP-2 and
VEGF myeloid levels were higher than in controls (p<0.0001 and p=0.004
respectively); MMPs and VEGF were often coexpressed. Also many ery-
throblasts expressed MMP-2 and VEGF. There was a positive correlation
between MMP-2 erythroblast expression and erythroid dysplasia
(p=0.002) and an inverse correlation between MMP-2 or MMP-9
myeloid expression and blast cell percentage (p=0.05 and p=0.04 respec-
tively). A positive correlation between VEGF levels and apoptotic rate,
as evaluated by TUNEL technique, was observed. High MMP levels in
myeloid cells were associated with longer overall survival (p=0.03) and
evolution-free survival (p=0.04). In conclusion, we have demonstrated
an abnormal MMP and VEGF expression profile in MDS bone marrow
cells. The production and release of these proteins may influence
hematopoietic cell behaviour, possibly by a paracrine induction of
inflammatory pro-apoptotic cytokines from endothelial cells and
macrophages. The detection of their deregulated expression in MDS
may be important also from the clinical point of view: it may provide a
useful tool for diagnosis, prognosis and a possible target for experimen-
tal treatments.

CO-085
IMPACT OF CYTOKINE GENE POLYMORPHISMS IN MYELODYSPLASTIC SYNDROMES
(MDS)
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1Experimental Hematology & Hematopoiesis Section, Taussig Cancer Center,
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MDS are a common, acquired, heterogeneous group of clonal disor-
ders of hematopoietic stem cells, presenting as cytopenia with hyper-
cellular, dysplastic bone marrow, possibly with increased blast count.
Their pathophysiology involves abnormalities of the MDS clone itself,
such as propensity to apoptosis and signaling or epigenetic de-regulation;
however, inhibitory cytokines are postulated to play a major role in
marrow failure. Several cytokine gene polymorphisms are implicated in
controlling cytokine production, and have been associated with
immune-mediated diseases. We studied immunogenetic background in
a cohort of 90 patients with MDS (30 RA/RAMCD, 30 RARS/ RAMCD-
RS, 30 RAEB/sAML) by single nucleotide polymorphisms (SNPs); 60
healthy donors matched for ethnicity were analyzed as a control. The
following SNPs were analyzed: IL-1α (-889 T/C),IL2 (-330 T/G +166
G/T), IL4 (-1098 T/G -590 T/C -33 T/C, IL-1R (-1970 C/T), IL-1RA
(mspa111100 T/C), IL-4RA (+ 190 G/A), IL-1β (-511 C/T, +3962 T/C),
IL-6 (-174 C/G, nt565 G/A), IL-10 (-1082 G/A, -819 C/T), IL-12 (-1188
C/A), TGF-β (+10 C/T, +25 G/C), INF-γ (+874 A/T), TNF-α (-308 G/A,
-238 G/A). No significant difference in MDS cohort, nor in any of sub-
groups compared to control and each other, was found for the SNPs in
IL-4Rα, IL-12, IL-1β, IFN-, IL-2, IL-1α, IL-1R, and IL4. However, when
we examined the frequency TGF-β genotypes, MDS population showed
a higher rate of TT variant on codon 10 (59% vs 32% in controls, p=.002)
and of GG variant on codon 25 (71% vs 35% in controls, p≥.0001), con-
sistent with high secretory phenotype. Heightened immune response
could result in similar hematopoietic suppression as observed in AA,
and lead to hypoplasia. Consequently, we subdivided all MDS patients
according to marrow cellularity and found that hypoplastic variant of
MDS (n=10) were characterized by a higher prevalence of IL10 -819 T/T
and –592 A/A phenotypes (40% vs 12% p=.03), which are functionally
associated with a lower secretion. An analogous observation was also
made for T/T genotype of TGF-β in patients with hypocellular MDS. In
addition, looking to subgroup analysis, we found a higher incidence of
AG/AG haplotype for the TNF-α gene in high grade MDS, consistent
with high secretory phenotype (13% vs 1%p=.02). In sum, our findings
demonstrate that various immunogenetic factors may be demonstrated
in MDS patients, which may likely influence the quality of immune
response and shaping clinical features of MDS.
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CO-086
MOLECULAR CHARACTERIZATION OF PI-PLC-BETA1 IN MYELODYSPLASTIC SYNDROMES

Follo MY,1 Finelli C,2 Bosi C,2,3 Clissa C,2 Mongiorgi S,1 Martinelli G,2

Baccarani M,2 Martelli AM,1 Cocco L1

1Department of Anatomical Sciences, Cellular Signalling Laboratory, Universi-
ty of Bologna; 2Institute of Hematology Seràgnoli, University of Bologna; 3Hema-
tolgy Unit, Hospital of Piacenza, Italy

Introduction. Phospholipids are key regulators of a large number of cel-
lular functions and do not act merely as structural components of bio-
logical membranes. Among the enzymes of the inositol lipid cycle, it is
well known that PI-PLCbeta1 is a key enzyme in nuclear signal transduc-
tion, that is involved in many cellular processes, such as proliferation and
differentiation. In particular, the involvement of the PI-PLCbeta1 in
hematopoietic differentiation prompted us and others to investigate this
signaling molecule in hematological malignancies, such as Myelodys-
plastic Syndromes (MDS). MDS are a group of hematopoietic stem cell
disorders characterized by ineffective hematopoiesis and a high risk of
evolution into AML, although it is still unclear what are the molecular
mechanisms of the evolution of MDS into AML. By using fluorescence
in situ hybridization (FISH) analysis, we have previously evidenced (Lo
Vasco et al., Leukemia, 2004) that, in MDS patients with normal GTG
banding and a fatal outcome, the PI-PLCbeta1 gene undergoes a mono-
allelic and interstitial deletion. Methods. In the present study, we evalu-
ated 45 patients affected by MDS, either at low risk or at high risk of evo-
lution into AML. FISH analysis was performed on each MDS patient at
the time of diagnosis, to determine the presence of PI-PLCbeta1, PI-PLC-
beta4 and the 20p sub-telomeric region. Results. Interestingly, the dele-
tion is present only in high-risk patients; low-risk MDS, usually having
a much better outcome, do not show this genetic anomaly. In particu-
lar, 13/30 high risk MDS patients (43%), either with normal or altered
karyotype, showed the mono-allelic deletion of the PI-PLCbeta1 gene,
while both PI-PLCbeta4 and the 20p sub-telomeric region were normal
in all the patients analyzed. Discussion. Taken together, our results sug-
gest the possible involvement of PI-PLCbeta1 in the progression of MDS
into AML and pave the way for a larger investigation, aimed at identi-
fying a possible high-risk group among MDS patients.

CO-087
THE ORAL IRON CHELATOR ICL670 IS A POTENT INHIBITOR OF NF-κκB AND THIS 
ACTIVITY IS INDEPENDENT FROM IRON OVERLOAD IN MDS CELLS.

Messa E, Rosso V, Messa F, Arruga F, Defilippi I, Catalano R, Carturan
S, Bittoto C, Boveri C, Nicoli P, Bracco E, Saglio G, Cilloni D
Dept of Clinical and Biological Sciences, University of Turin, Italy

Patients affected by Myelodysplastic Syndromes (MDS) undergo iron
overload due to blood transfusions. Recently oral chelation is under eval-
uation to reduce iron induced organ damage. It was reported that iron
chelation is able to reduce the Hb and platelets transfusion requirement.
Finally, it was reported that iron activates NF-κB through TNFα release.
Recently it was demonstrated that NF-κBis abnormally activated not
only in acute leukemias but also in MDS patients The aim of the study
was to evaluate the effects of the oral chelator ICL670 ( Novartis) on NK-
κB activity in order to identify a possible mechanism responsible for the
observed reduced transfusion requirements during chelation therapy.
After informed consent 20 BM samples were collected from MDS
patients. Eight were RA, 8 RAEB, and 4 AML secondary to MDS (s-
AML). 12 of the patients presented iron overload (evaluated by SQUID
biomagnetic liver susceptometry) and high ferritin levels. The remain-
ing 8 patients were collected at diagnosis before transfusions and they
presented normal liver iron concentration (LIC) and ferritin levels. MNC
cells were separated and incubated with 100 µm ICL670 for 3 hrs. More-
over, K562 and HL60 cells were analyzed as control. Incubated and con-
trol cells were evaluated for NF-κB activity using both EMSA and ELISA
method. We detected an increased activation of NF-κB as compared to
healthy subjects in 4 out of 8 RA 6 out of 8 RAEB, in all the cases of s-
AML and in cell lines. No significant difference was detected in NF-κB
activity comparing patients with or without iron overload (p=p=0,5).
The levels of NF-κB activity increase during disease progression being
higher in RAEB and s-AML as compared to RA (p=0,003). Regression
analysis demonstrated a correlation between NF-κB activity and blast
percentage (r=0,75) but no correlation between NF-κB and ferritin lev-

els (r=0,5). Among patients with increased NF-κB (n=14) the incubation
with ICL670 induced a significant reduction of NF-κB activity (p=0,0002).
No significant difference was detected in NF-κB inhibition comparing
patients with or without iron overload. In addition, ICL670 also inhibits
NF-κB activity in HL60 and K562 cells. We concluded NF-κB is abnor-
mally activated in MDS patients and this is not apparently related to
iron overload being present in many patients before transfusion with
normal ferritin levels and in cell lines. ICL670 acts as a potent NF-κB
inhibitor and this property could explain the activity on BM cells which
results in the improvement of the Hb and platelets levels. This latter
effect seems to be independent from the reduction of iron strorage
induced by oral chelation. 

CO-088
AZACITIDINE IN COMBINATION WITH EPO+G-CSF AND VALPROIC ACID RAPIDLY DETER-
MINES HEMATOLOGICAL IMPROVEMENT IN PRETREATED NON RESPONSIVE IPSS INT-1
MDS PATIENTS 

Santini V, Gozzini A, Lunghi T, Bosi A
UF Ematologia, AOU Careggi, Università degli Studi di Firenze, Italy

The DNMTinhibitor azacitidine has been approved by FDA for treat-
ment of patients with myelodysplastic syndromes (MDS) of all IPSS risk
scores. In Europe approval will be subject to results obtained in the ongo-
ing phase III study involving only INT-2 and high risk MDS patients. In
fact, a large number of MDS patients with lower IPSS score could be
advantageously treated with azacitidine alone or combined with other
agents, but data focused on this specific subset of patients are lacking.
We evaluated whether azacitidine, in combination with growth factors
and the histone deacetylase (HDAC) inhibitor valproic acid (VPA) could
determine haematological response in pretreated, refractory MDS
patients with IPSS score INT-1. We treated 9 patients with azacitidine
50 mg/m2/day for five days, plus erythropoietin (hrEPO) 40.000 U twice
weekly, granulocyte colony stimulating factor (hrG-CSF) 300 mg, once
weekly and VPA 600-1200 mg/day. These patients were not eligible for
treatment with DNMTinhibitors in any of the ongoing trials and all of
them had undergone previous treatments: EPO plus G-CSF for more
than 24 weeks, without any hematological response. One of six had
been treated also with thalidomide 100 mg/day, but no response was
observed, due to intolerance to treatment and subsequent early drop
out. All patients were RBC transfusion dependent, 4/9 both for RBC and
platelets. Mean age was 62.8 (34-80). None of the patients had more
than 6% bone marrow blasts and only 1/6 had a complex karyotype.
Because of the heavy burden of transfusions and deteriorating general
conditions, we started treatment. Courses were very well tolerated, with
only nausea grade 1-2; in particular, the slow escalation in VPA doses pre-
vented CNS side effect. VPA blood concentrations were kept within
neurological therapeutic range. At present, patients received 4-10 cours-
es of therapy, and all showed haematological improvement ( 1/9 CR). In
particular, RBC and platelet transfusion independence or significant
reduction in transfusion requirement was achieved for 9/9 patients, with
also general reversal of neutropenia. In one patient, starting with platelets
counts below 10×109/L and regularly transfused weekly, platelet number
was within normal range after 2 cycles of therapy. Azacitidine was used
at lower doses than in CALGB and Phase III trials, according to recent
evidence of efficacy of the drug, even at 50 mg/m2/die. Combination
treatment with low dose-azacitidine, growth factors and the HDACi
VPA was safe and well tolerated, and was extremely effective in induc-
ing rapid haematological improvement in the entire (small) cohort of
pretreated, resistant INT-1 risk MDS patients analyzed.
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CO-089
A PDGFRB-POSITIVE ACUTE MYELOID MALIGNANCY WITH A T(5;12)(Q33;P13.3)
INVOLVING THE ERC1 GENE

Gorello P,1* La Starza R,1* Brandimarte L,1 Trisolini SM,2 Pierini V,1

Crescenzi B,1 Limongi MZ,2 Nanni M,2 Belloni E,3 Gerbino E,3

Tapinassi C,3 Martelli MF,1 Foà R,2 Meloni G,2 Mecucci C1

1Hematology, University of Perugia, IBiT Foundation, Fondazione IRCCS Biotec-
nologie nel Trapianto, Perugia; 2Hematology, University La Sapienza, Rome; 3

European Institute of Oncology and IFOM-IEO Campus, Milan, Italy
*these authors equally contributed to this work

Background. In myelodysplastic syndromes/chronic myeloprolifera-
tive disorders a t(5;12)(q33;p13)/ETV6-PDGFRB correlates with male
predominance, splenomegaly, peripheral blood and/or bone marrow
eosinophilia, and sensitivity to imatinib mesylate. We report on the
molecular characterization of a new t(5;12)(q33;p13.3) translocation.
Methods and Patient. An acute myeloid leukemia (AML) was diagnosed
in a 36 year old man in October 2002. In November 2006 the AML
relapsed 4 years after chemotherapy and autologous bone marrow stem
cell transplant. Methods. Conventional cytogenetics was performed fol-
lowing standard procedures. Fluorescence in situ hybridization (FISH)
was done with cosmids 9-4 and 4-1 for PDGFRB and with cosmids
179A6 and 148B6 for ETV6. DNA clones for loci/genes telomeric to
ETV6 were also used. The patient’s RNA was extracted with Trizol and
retro-transcribed using the thermoscript RT-PCR System (Invitrogen).
The first amplification round was performed with primers
ERC1_1756_ex7F 5’-GTTGAAGGAGTCCTTGACTG-3’ and PDGFRb_
2393R 5'-TAGATGGGTCCTCCTTTGGTG-3' and the second with
primers ERC1_2288_ex11F 5'-TCTTCTCTGGCATCCTCAGG-3' and
PDGFRBR1 5'-TAAGCATCTTGACGGCCACT-3'. Results. The kary-
otype was 46,XY,t(5;12)(q33;p13.3)[9] /92,XY,t(5;12) (q33;p13.3)[12].
FISH indicated that the PDGFRB gene was disrupted. The 12p13.3
breakpoint mapped telomeric to ETV6. Probes for 12p13 narrowed the
breakpoint to within clone RP11-1087E18 which encompasses
ERC1/12p13.3. Nested reverse (RT)-PCR amplified an ERC1/PDGFRB
fusion transcript. Sequence analysis showed that nucleotide 3021 (ERC1
exon 15) was involved in an in-frame fusion with nucleotide
1837(PDGFRb exon 10) and in an out-of frame fusion with nucleotide
2049 (PDGFRb exon 11). RT-PCR detected a minimal residual disease
despite of haematological and FISH remission following chemotherapy.
The fusion transcript is progressively decreasing under treatment with
imatinib (last control 120 days after chemotherapy). Conclusions. Two
cytogenetically identical t(5;12)(q33;p13) may occur. One resulting into
ETV6-PDGFRB, and a second one that give rise to a ERC1-PDGFRB
fusion. Both genetic lesions are sensitive to imatinib mesylate. A differ-
ential diagnosis may be obtained by specific FISH assays. Interestingly,
ERC1 is the third PDGFRB partner (in addition to H4-D10S170 and
TPM3) undergoing recombinations also in human papillary thyroid car-
cinoma. Acknowledgement. Supported by: MIUR PRIN-2005, Fondazione
Cassa di Risparmio, Perugia, Italy

CO-090
SPLICING ERRORS OF MUNC13-4 ARE A COMMON CAUSE OF FAMILIAL 
HEMOPHAGOCYTIC LYMPHOHISTIOCYTOSIS TYPE 3

Santoro A, Cannella S, Trizzino A, Bruno G, De Fusco C, Conter V,
Micalizzi C, Pession A, Ramenghi U, Putti C, Notarangelo LD, 
Aricò M
Divisione di Ematologia I, A.O. V. Cervello, Palermo; Onco Ematologia Pedi-
atrica, Ospedale dei Bambini G. Di Cristina, Palermo; Onco Ematologia Pedi-
atrica, Ospedale Pausilipon, Napoli; Clinica Pediatrica, Ospedale San Gerar-
do, Monza; 5Oncoematologia Pediatrica I.G.Gaslini, Genova; Oncologia ed
Ematologia Pediatrica Lalla Seragnoli Clinica Pediatrica Policlinico Sant'Orso-
la Malpigli, Bologna; Ematologia Pediatrica, Università, OIRM Torino; Dipar-
timento di Pediatria Università di Padova Cattedra di Oncoematologia Pediatri-
ca, Padova; Department of Pediatrics and Angelo Nocivelli Institute for Molec-
ular Medicine, University of Brescia, Spedali Civili, Brescia, Italy

Introduction. Familial hemophagocytic lymphohistiocytosis (FHL) is a
genetically heterogeneous disorder characterized by constitutive defects

in cellular cytotoxicity resulting in fever, hepatosplenomegaly, cytope-
nia, and the outcome is fatal unless treated by chemo-immunotherapy
followed by hematopoietic stem cell transplant (HSCT). Since 1999
mutations in the perforin gene giving rise to this disease have been iden-
tified, however these only account for 40% of cases. Lack of a genetic
marker hampers the diagnosis, suitability for transplantation, selection
of familial donors, identification of carriers, genetic counselling and pre-
natal diagnosis. Mutations in the Munc13-4 gene have recently been
described in patients defined as with FHL3. The role of mutation caus-
ing alternative splicing sites is currently a focus of investigations in dif-
ferent human diseases. Methods. We sequenced the 32 exons and the
adjacent intronic regions of the Munc13-4 gene in all patients with HLH
not due to PRF1 mutations. Results. We identified 39 families with FHL3
due to biallelic Munc13-4 mutations. Of them, 20 had at least one muta-
tion responsible for a splicing error. Two mutations, 753+1G>T and
1389+1G>A, had been previously reported; six mutations were instead
originally contributed by our group: the 610A>G (M204V) and 1847A>G
(E616G) which were recently described (Santoro et al. JMG 2006), and
the previously unreported 117+59C>T, 952-1G>A, 1992+5G>A, 2449-
12insC. To better understand the role of nucleotide substitutions predict-
ed to affect splicing, we sequenced cDNA from some selected cases.
The 1847A>G substitution, located two nucleotides from the end of
exon 20, caused an abnormal splicing of exon 20 with a deletions of
nine amino acids; the 753+1G>T, a splice recognition site, caused the
deletion of the whole exon 9; the more profound intronic substitution
117+59C>T caused an abnormal splicing of exon 2, probably introduc-
ing a additional criptic splice site. Conclusions. At difference with what
observed in FHL2 and FHL4, splicing errors are a very frequent cause of
disruption of the Munc13-4 protein, leading to FHL3. Unexpectedly,
profound intronic mutations, between +5 and +59, were documented
as responsible of alternative RNA splicing. Since mutation analysis
restricted to the coding exons only may overlook such pathogenic muta-
tions, this finding has implications in designing the strategy of analysis
of the families with suspected FHL. Identification of Munc13-4 muta-
tions allows genetic diagnosis of FHL3 in children and young adults,
with immediate therapeutic implication including indication to HSCT.

CO-091
INCORPORATION OF THALIDOMIDE INTO UP-FRONT DOUBLE AUTOLOGOUS TRANSPLAN-
TATION FOR MULTIPLE MYELOMA: PROGNOSTIC RELEVANCE OF BASELINE CYTOGENET-
IC ABNORMALITIES
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The Bologna 2002 clinical study introduced thalidomide-dexametha-
sone (thal-dex) into double autologous transplantation (ASCT) to sup-
port melphalan 200 mg/m2 as front-line therapy for patients with mul-
tiple myeloma (MM). Thal (200 mg/d) and dex (40 mg/d x 4d every
month) were administered from the output until the day before the sec-
ond ASCT. An analysis was performed on 311 patients who entered
the study and were followed for a median of 32 months. On an inten-
tion-to-treat (ITT) basis, the rate of at least near complete response (nCR)
increased from 19% after induction therapy up to 49% after the second
ASCT. Transplantation-related mortality after the first and second ASCT
was 1% and 3%, respectively. Median durations of relapse-free survival
(RFS) and event-free survival (EFS) were 52 and 42 months, respective-
ly. The 5-year projected overall survival (OS) rate was 70%. A case-
match comparison of 135 of these patients with an equal number of
pair mates who were assigned to receive double ASCT without incor-
poration of thal-dex showed the significant benefits offered by added
thal in terms of increased response rate (p=.001) and extended RFS
(p=.005) and EFS (p=.01). All patients were screened for the presence at
diagnosis of chromosome 13 alterations (del13) and t(4;14) on purified
bone marrow plasma cells. Univariate statistical analyses revealed that
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patients who lacked both del13 and t(4;14) had significantly longer EFS
and OS than patients who carried either a single genetic abnormality or
both of them (EFS: 54% at 5 years vs median values of 29 and 21 months,
respectively; p<.001); (OS: 81.5% vs 66% at 5 years vs a median of 41
months, respectively; p= .003). In a multivariate analysis performed on
an ITT basis, patients who lacked both abnormalities had similar prob-
abilities to attain at least a nCR than patients who carried either del13
or t(4;14) (50% vs 41%, respectively; p=.09). Conversely, the presence
of both these abnormalities adversely affected the rate of at least nCR
in comparison with the absence of both genetic alterations (p=.001). The
most important and independent variable significantly extending EFS
and OS was attainment of at least nCR (p<.001 for both); conversely, the
presence of del13 adversely affected EFS (p=.006). In conclusion, the
addition of thal to double ASCT improved the response rate, RFS and
EFS among MM patients. EFS was significantly shorter in the presence
of del 13, whereas both EFS and OS were positively affected by nCR.

CO-092
GENOTYPE-PHENOTYPE STUDY OF FAMILIAL HEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS DUE TO PERFORIN MUTATIONS 
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Children's Hospital Medical Center, OH, USA; 5Department of Pediatrics, Fac-
ulty of Medicine, SAGA University, Saga City, Japan; 6Childhood Cancer
Research Unit, Department of Woman and Child Health, Karolinska Institutet,
Karolinska University Hospital, Stockholm, Sweden; 7Istituto Nazionale per la
Ricerca sul Cancro, Genoa, Italy; 8Arkansas Children Hospital, Arkansa, USA;
9Ematologia I, A.O. Cervello, Palermo, Italy

PRF1 mutations are associated with familial hemophagocytic lym-
phohistiocytosis (FHL2). Genotype-phenotype analysis was hampered
by limited number of patients reported so far. We collected 124 FHL2
patients with biallelic PRF1 mutations: of 63 different mutations (16 nov-
el), 11 were nonsense, 10 frameshift, 38 missense, 4 in-frame deletions.
Most frequent single mutation was 1122 G>A (W374X) (30 patients),
50delT (L17fsX22), (n=21), 1090-91delCT (L364fsX) in 7 Japanese fam-
ilies. Perforin expression was absent in 40, reduced in 6, normal in 4
patients. NK activity was absent in 56, reduced in 13, slightly reduced
in 3, normal in 1. Age at disease onset was significantly younger in
patients with two disruptive (nonsense or frameshift) mutations, com-
pared to patients with missense mutations only (Z=3.008). This is the
first study allowing genotype-phenotype correlations in FHL2. Patients
with FHL2 usually present at a very young age, always with fever,
splenomegaly, and thrombocytopenia. PRF1mutations are spread over
the functional domains. Patients with biallelic disrupting mutations,
including some missense ones, had a significantly earlier onset and
absent or severely depressed NK activity, compared to patients in whom
at least one mutation allowed residual functional protein. Non-random
mutations are tightly associated with Turkish, Afro-American, and
Japanese ethnic groups. 

CO-093
A NOVEL DENATURING-HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (D-HPLC)-
BASED METHOD FOR KIT MUTATION SCREENING OF PATIENTS (PTS) WITH SYSTEMIC
MASTOCYTOSIS (SM)
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Introduction. SM is characterized by activating mutations of Kit tyro-
sine kinase. While the D816V mutation renders Kit resistant to imatinib,
regulatory type mutations are sensitive to inhibition. Kit mutations
screening with sensitive methods is important for an appropriate thera-
peutic management of SM. Our aims were: to set up a D-HPLC-based
screening method for mutations in critical regions of Kit; to assess the
sensitivity and reliability of our D-HPLC assay as compared to RFLP
analysis; to characterize additional mutations. Methods. Kit mutation
analysis was performed on 77 bone marrow and/or peripheral blood
samples obtained from 51 pts. For each sample a PCR product of 287 bp,
corresponding to the second tyrosine kinase domain (TKDII), was
screened in parallel by D-HPLC assay and by RFLP assay. In case of a pos-
itive D-HPLC signal, direct sequencing was performed to confirm the
presence of a mutation. The PCR product was digested with the restric-
tion enzime HinfI to detect the nucleotide change at codon 816, leading
to D816V mutation. For each sample scored as wild-type by D-HPLC
and by RFLP analysis, a PCR product of 350 bp, corresponding to the
transmembrane domain (TM) and to the juxtamembrane domain (JM),
was screened by D-HPLC combined with direct sequencing. Results. By
RFLP analysis 34/51 pts were positive for the D816V. By D-HPLC analy-
sis, an abnormal eluition profile was seen in 36/51 pts – all the 34 RFLP-
positive cases as well as two additional pts. Direct sequencing confirmed
the presence of the D816V in all the 34 RFLP-positive cases and showed
that in two of these cases a I798I polymorphism was also present. The
two pts scored positive by D-HPLC but negative by RFLP were found
to have the I798I polymorphism. The 15 pts who did not harbour muta-
tions in the TKDII were further investigated by D-HPLC analysis of a RT-
PCR product spanning the TM and JM domains. D-HPLC showed an
abnormal elution profile in 5 pts. By direct sequencing one patient
showed the K546K mutation and 4 pts showed the M541L mutation in
the TM domain. Discussion. Our D-HPLC–based assay proved a straight-
forward, reliable and sensitive method for Kit mutation analysis. Further-
more our D-HPLC-based screening method highlighted the importance
of screening for mutations other than the D816V, mainly because the
function of Kit regions, such as TM domain, is still unclear. Supported
by: European LeukemiaNet, COFIN 2003, AIL, AIRC, Fondazione del
Monte di Bologna e Ravenna.
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QUANTITATIVE MOLECULAR EXPRESSION OF THE IMMUNOREGULATORY ENZYME
INDOLEAMINE 2,3-DIOXYGENASE IN ACUTE MYELOID LEUKEMIA CELLS AS A POSSIBLE
MARKER FOR MINIMAL RESIDUAL DISEASE DETECTION.
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The expression of the catalytic enzyme of tryptophan, indoleamine
2,3 dioxygenase (IDO) has been identified as a T-cell inhibitor effector
pathway in different normal and neoplastic cells. We have recently
shown that normal bone marrow (BM) cells, including hematopoietic
CD34+ cells, express IDO mRNA only upon IFN-γ stimulation, whereas
in a subset of human acute myeloid leukemia cells (AML) IDO is con-
stitutively expressed both at molecular and protein level and induces
immunological escape by promoting the generation of T-reg cells (Cur-
ti et al., Leukemia 2007; Curti et al., Blood 2007). To investigate whether
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the IDO transcript can be used as a marker for minimal residual disease
(MRD) detection, we used a sensitive real-time reverse transcription-
polymerase reaction assay (qRT-PCR) to quantify IDO mRNA levels in
peripheral blood (PB) and BM samples of newly diagnosed AML
patients. The level of IDO transcript was evaluated as IDO copy num-
ber/10+4 ABL. As control samples, we used normal PB and BM mononu-
clear cells (MNCs). Our data showed that normal BM cells, including
CD34+ cells, scored negative (i.e. the transcript was not detectable either
by qualitative and quantitative RT-PCR), while normal PB controls
expressed minimal amount of IDO mRNA (range 126-890). Among
AML samples, we identified three subsets of patients according to IDO
mRNA expression: 1) 22/46 (47.8%) IDO negative (i.e. range < 100),
14/46 (30.4%) IDO low (range 100-904) and 10/46 (21.7%) IDO high
(range 1328-566051). BM and PB AML blasts gave similar results. Assess-
ment of protein expression and enzymatic activity was in accordance
with molecular results. Some patients were evaluated for IDO mRNA
expression before and after induction chemotherapy and the IDO lev-
els were found to correlate with the reduction of BM blasts. Taken
together, our qRT-PCR data demonstrate that 1) normal PB and BM cells
are negative for IDO mRNA expression, which, in turn, is significantly
up-regulated in a subset of AML patients (IDO high) and 2) IDO mRNA
expression correlates with tumor burden, thus suggesting its possible
role in the detection of MRD in IDO high patients.

CO-095
CLINICAL AND BIOLOGICAL PREDICTIVITY OF LH750 LYMPHOCYTE POSITIONAL 
PARAMETERS IN CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)

Garzia M, Laurenti L, Tarnani M, De Padua L, Chiusolo P, Di Mario A,
Rumi C, Zini G
Institute of Hematology Department, Catholic University of Sacred Heart,
ReCAMH

Introduction. Several studies have been carried out to identify easily
assessable laboratory parameters from automated analysers to obtain
prognostic informations from circulating lymphocytes in CLL patients
(French Coop Group CLL, 1990, Montserrat, 1988, Lanza, 1992). The
Coulter cytometer LH750 performs WBC analysis using VCS technol-
ogy (volume, light laser scatter and conductivity). As further informa-
tion the analyser provides the leukocyte positional parameters (PP) as
mean and standard deviation values of V (dcmn and dcsd) C (opmn and
opsd) and light laser scatter (rlsmn and rlssd). MedCalc program was
used for statistical analysis. Results. MN and CLL show significantly
increased lyopmn (111) and lydcsd (25 and 21 respectively), and reduced
lyrlsmn (69 and 72 respectively) ( normal reference population: lyopmn
107, lydcsd 14, lyrlsmn 79); MN has lyrlssd (22) significantly increased
respect to both normal subjects (18) and CLL (19). Using ROC curves
analysis, 16 for lydcsd and 21 for lyrlssd result the best cut-off values
to distinguish between normal and pathological samples and reactive
(MN) and clonal (CLL) lymphocytosis, respectively (Figure 1A-B).
Patients in Binet stage A show lower levels of lydcsd (20) than patients
in other stages (23) (p=0,003). Trisomy 12 is associated with the high-
est lydcmn (103), in comparison with other cytogenetic aberrations
(range 77-82) (Figuree 2A). Patients carrying -17p and unmutated IgVH
have the lowest lyrlsmn (63) than others (range 70-82) (Figure 2B). 

Figure 1. ROC curve analysis for lydcsd (A) and lyrlssd (B): the value of 16
for lydcsd discriminates between normal (≤16) and pathological samples
with a sensitivity of 86% and a specificity of 98%; the value of 21 for lyrlssd
discriminates between MNI (>21) and CLL with a sensitivity of 79% and a
specificity of 80%.

Figure 2. A. Box and whisker plot for lydcmn. Patients carrying -17p and
unmutated IgVH had the lowest lyrlsmn (63) than others (range 70-82). B.
Box and whisker plot for lyrlsmn. Unmutated IgVH gene status and -17p iden-
tify a CLL group with the lowest lyrlsmn value (63) than others. 

Figure 3. Box and whisker plot for lyopmn. Unmutated IgVH genes status
had higher lyopmn (114) than mutated one (110) (p=0,001). 

Methods. We examined lymphocyte PP (LPP) in 87 CLL patients, 67
M, 20 F, median age 68,5 (39-88), 50 healthy subjects, 27 M, 23 F, medi-
an age 46 (18-65) as reference normal population, and 10 patients affect-
ed by infectious mononucleosis (MN), 7 M, 3 F, median age 18,5 (15-
28). Peripheral blood samples were analysed in LH750 within 6 hours
from withdrawal. CLL patients were classified according to Binet clin-
ical stage, genomic aberrations (FISH for 13q-, 17p-, 11q- and trisomy
12), IgVH mutational status (PCR and sequencing) and ZAP-70 and
CD38 expression (flow-cytometry). Unmutated IgVH genes status has
higher lyopmn (114) than mutated one (110) (p=0,001) (Figure 3). No
differences in LPP emerged in relation with CD38 and ZAP-70 expres-
sion. Conclusions. In our study we confirm (Silva2006) the utility of LPP
in the automated screening among normal, reactive and clonal lym-
phocytes. Moreover in CLL patients we firstly found a statistical signif-
icant predictivity of lydcmn for trisomy 12 and lyopmn for unmutated
IgVH gene status.
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CO-096
NEOPLASTIC CIRCULATING ENDOTHELIAL CELLS IN HEMATOLOGIC MALIGNANCIES

Rigolin GM, Ciccone M, Mauro E, Sofritti O, De Angeli C, Negrini M,
Cavazzini F, Marasca R, Maffei R, Castoldi G, Cuneo A
Hematology Section, Department of Biomedical Sciences, Azienda Ospedaliero-
Universitaria Arcispedale S.Anna, University of Ferrara, Ferrara; Microbiology
Section, Department of Experimental and Diagnostic Medicine and Centro inter-
dipartimentale per la Ricerca sul Cancro, University of Ferrara, Ferrara; Hema-
tology Section, COM, University of Modena, Italy

Abstract. Several studies have shown that bone marrow-derived
endothelial cells (EC) may contribute to tumor angiogenesis and that in
the peripheral blood of cancer patients there is an increased amount of
circulating ECs (CECs) that may participate to new vessel formation.
Recent data also showed that microvascular ECs in B-cell lymphomas are
in part tumor-related reflecting a novel aspect of tumor angiogenesis.
All together these observations suggest that tumors can elicit the sprout-
ing of new vessels from existing capillaries through the secretion of
angiogenic factors and that, in some cases, cancer cells can also mimic
the activities of ECs by participating in the formation of vascular-like net-
works. To clarify if, in different hematologic malignancies with known
cytogenetic aberrations, CECs are tumor-derived. We studied 21 patients
with different hematologic malignancies (6 MM, 2 CML, 5 AML, 1 ALL
and 7 CLL). To isolated CECs, we used a dual step immunomagnetic
sorting by means of CD45 and CD146 antibodies. By using immuno-
magnetic sorting in combination with CD45, we first eliminated all
hematopoietic cells, which are CD45 positive, without affecting the EC
component, which is characteristically CD45 negative. We then sorted
CECs by means of CD146, an antigen expressed almost exclusively on
ECs and absent on hematopoietic cells. To confirm the EC commitment,
we then performed additional phenotypic studies with antibodies rec-
ognizing endothelial and neoplastic cells. FISH analysis was finally per-
formed on sorted CECs with different commercially available probes in
dual colour experiments. In all experiments more than 95% of immuno-
magnetically sorted cells were of EC origin as demonstrated by pheno-
typic analyses. After immunomagnetic selection less than 0.5% of cells
were CD45+ while CD14 was expressed in 0.1% of all immunomagnet-
ically sorted CECs. More than 95% of immunomagnetically sorted CECs
expressed VEGFR2, vWf, CD144 and UEA-1 lectin. Very few immuno-
magnetically sorted CECs expressed antigens expressed on neoplastic
cells (CD138, CD38, CD33, CD19, CD5). FISH analysis showed that a
significant proportion of CECs was tumor-derived because they har-
bored the same genetic lesion as observed in neoplastic cells. The frac-
tion of CECs showing the cytogenetic aberration averaged 20% (range,
11-34%, 200 cells observed in each case). The majority (>85% of CECs
presented features of EPCs because they expressed CD133, a marker
gradually lost during EC differentiation and absent in mature ECs. Over-
all, 98.0% of CECs with genetic lesions were CD133 positive. Unsuper-
vised gene expression profiling analysis suggests that similarities exist
with normal endothelial progenitor cells in indolent forms of CLL. These
findings suggest that in hematologic malignancies CECs are in part tumor
related and with EPC features. These CECs may contribute to tumor
neovasculogenesis and possibly to the spreading and progression of the
disease. It is possible to speculate that neoplastic CECs may have aris-
en from a common hemangioblast precursor that can give rise to both
neoplastic cells and ECs or alternatively through a process of dediffer-
entiation of a already committed cell into a cell with EPC characteristics
followed by a redifferentiation into a terminally differentiated EC. Dis-
guised neoplastic cells may then mimic functional CECs and contribute
to tumor neovasculogenesis.

CHRONIC MYELOID LEUKEMIAS

CO-097
LONG-TERM MOLECULAR RESPONSES TO IMATINIB IN PATIENTS WITH CHRONIC 
MYELOGENOUS LEUKEMIA: COMPARISON BETWEEN PATIENTS TREATED IN EARLY AND
IN LATE CHRONIC PHASE 

Palandri F,1 Iacobucci I,1 Castagnetti F,1 Poerio A,1 Testoni N,1 Luatti S,1

Trabacchi E,2 Stagno F,3 Iuliano F,4 Gobbi M,5 Capucci A,6 Fanin R,7

Messa F,8 Pane F,9 Usala E,10 Martinelli G,1 Baccarani M1 Rosti G1 on
behalf of the GIMEMA CML Working Party on CML
1Dept of Hermatology/Oncology Seràgnoli, Bologna; 2Department of
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di Ematologia, CEINGE, Naples; 10Divisione di Ematologia, Ospedale Busin-
co, Cagliari, Italy

Introduction. Achieving a major molecular response (MMolR) is the
goal of chronic myeloid leukemia (CML) therapy. Indeed, patients (pts)
who obtain a complete cytogenetic response (CCgR) may harbor differ-
ent degrees of molecular disease, which are associated with different
progression-free survival and durability of the CCgR. For a better analy-
sis of the response to imatinib (IM) in pts treated in late chronic phase
(LCP) we compared the pattern and the magnitude of molecular response
of 115 LCP CML pts and of 60 early CP (ECP) pts in continuous CCgR.
Methods. Patients were monitored for conventional cytogenetic and
molecular response every 6 months (mos). Molecular response was
assessed on peripheral blood samples by RQ-PCR (TaqMan). Major
molecular response (MMolR) was defined as BCR-ABL/ABL% below
0.05, whereas undetectable BCR-ABL transcript was defined as BCR-
ABL/ABL% below 0.001%. Results. 295 pts were treated with IM after
failure of Interferon-alpha; 124 (42%) are in stable CCgR and 115/124
are evaluable for molecular response at 60 mos. 76 ECP CML patients
were treated with imatinib and a variable pegylated IFN-alpha dose (50,
100 and 150 microg/wk), which has been discontinued by 75/76 pts
after a median time of 10 mos (range: 1-49); 63 (83%) pts are in contin-
uous CCgR and 60/63 are evaluable for molecular response at 60 mos.
In ECP pts, the frequency of MMolR was already very high at 6 months
(63%, vs 38% in LCP pts) with a total rate of MMolR and undetectable
levels of the BCR-ABL transcript of 78% (vs 48%), which increased up
to 94% and 98% at 12 and 24 months, and remained substantially sta-
ble at subsequent evaluations. The proportion of LCP pts with this mag-
nitude of molecular response was lower but increased over time (56%,
69% and 79% at 12, 24 and 48-60 mos). During follow-up, MMolR was
stable in 88% and in 78% of early and late CP patients, respectively.Con-
clusions. IM induced a very high rate of MMolR either in early and in late
CP pts. Although both ECP and LCP pts were in stable CCgR, RQ-PCR
analysis showed that ECP pts obtained earlier, higher and more durable
molecular responses, even in the long term. Acknowledgments. COFIN
2003, FIRB 2001, AIRC, CNR, Fondazione del Monte di Bologna e
Ravenna, European LeukemiaNet, AIL.
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IMATINIB 400 MG IN PHILADELPHIA POSITIVE LATE CHRONIC PHASE CHRONIC
MYELOID LEUKEMIA. AN ANALYSIS OF THE DURATION OF COMPLETE CYTOGENETIC
RESPONSE AND OF MAJOR MOLECULAR RESPONSE IN THE LONG-TERM

Breccia M,1 Palandri F,2 Iacobucci I,2 Martinelli G,2 Amabile M,2

Soverini S,2 Castagnetti F,2 Testoni N,2 Luatti S,2 Specchia G,3

Abruzzese E,4 Martino B,5 Cilloni D,6 Saglio G,6 Pane F,7 Russo D,8

Alimena G,1 Rosti G,1 Baccarani M1

1Department of Cellular Biotechnology and Hematology, University La Sapien-
za, Rome; 2Department of Hematology/Oncology L. and A. Seràgnoli S.Orsola
Malpighi Hospital, University of Bologna, Bologna; 3Hematology Section, Uni-
versity of Bari; 4University Tor Vergata, Rome; 5Division of Hematology, Ospedali
Riuniti, Reggio Calabria; 6Department of Clinical and Biological Science, Uni-
versity of Turin at Orbassano, Turin; 7CEINGE Biotecnologie Avanzate and
Department of Biochemistry and Medical Biotechnology, University of Naples
Federico II, Naples; 8Divisione di Ematologia, Brescia, Italy

Introduction. The majority of chronic myeloid leukemia (CML) patients
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(pts) who are treated with imatinib (IM) front-line achieved durable
complete cytogenetic responses (CCgR) and major molecular respons-
es (MMolR) and are projected to be in continuous response after 5 years.
It is not yet known if the same relationship between IM treatment and
outcome applies also to late chronic phase (LCP) pts. To evaluate the long
term outcome of IM in LCP pts, we reviewed the data of a prospective
study that was initiated in 2001 by the GIMEMA Working Party. Meth-
ods. Pts were monitored for conventional cytogenetic and molecular
response every 6 months (mos). Peripheral blood samples for quantita-
tive molecular analysis (RQ-PCR, Bcr-Abl/Abl x 100 - Taqman) were
centralized in Bologna. Major molecular response (MMolR) was defined
as BCR-ABL/ABL% less than 0.05. RESULTS 277 LCP pts were treated
with IM after Interferon-alpha failure. Median follow-up of the 187 liv-
ing pts is 72 mos (range, 48-79). Median age was 52 yrs (range: 19-82).
Median duration of CP prior to IM was 38 mos (range: 1-202). 158 pts
(53%) achieved a CCgR, 106 (69%, early responders) within 12 mos and
47 pts (31%, late responders) thereafter. 34 pts (22%) lost the CCgR, 23
(67%) within 24 mos from the date of its first achievement. The CCgR
loss rate was 20% and 25% in early and late responders (p=0.25).
115/124 pts with stable CCgR were evaluable for molecular response.
The frequency of MMolR increased during follow-up (38%, 46%, 53%
at 6, 12 and 24 mos) up to 70% at 36 and 60 mos. MMolR was either
unstable (17% of cases) or stable (38%), and was occasionally unde-
tectable (24%). However, only one pt became and remained molecular-
ly negative. The proportion of pts with undetectable RT-PCR remained
low throughout (7 to 16%). 13 pts underwent an allogeneic transplant,
12 are alive in AP and 72 (26%) have died (36 in BC). OS and PFS at 5
years were 77% and 72% for all pts and 90% and 89% for the pts who
achieved a CCgR, with no differences between early and late respon-
ders. Conclusions. This is the first report on the 6-year outcome of LCP
pts, whose number is substantial in the countries where IM became
available years ago, and is even greater in many other countries where
IM became available later on, or where IM is not yet available. For pts
who achieved a CCgR, PFS and OS at 6 years were likely to be as good
as for ECP pts; moreover, IM determined a high and early frequency of
MMolR, which increased over time. Acknowledgments. COFIN 2003, FIRB
2001, AIRC, CNR, Fondazione del Monte di Bologna e Ravenna, Euro-
pean LeukemiaNet, AIL.
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THE MTOR INHIBITOR EVEROLIMUS COMPLEMENTS PRO-APOPTOTIC AND ANTI-
PROLIFERATIVE EFFECTS OF IMATINIB ON CHRONIC MYELOID LEUKEMIA 
PROGENITORS BY PROMOTING THE NUCLEAR IMPORT OF NORMAL C-ABL PROTEIN
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Deregulated proliferation and extended life expectancy of Chronic
Myeloid Leukemia (CML) progenitors are driven by the constitutive
tyrosine kinase (TK) activity of p210 Bcr-Abl protein. Still, the basis of
residual, normal c-Abl loss of fuction associated with Bcr-Abl rearrange-
ment remain elusive. Our work moved from the observation that p210
TK precludes the nuclear accumulation of c-Abl protein in response to
genotoxic damage by preventing the disruption of its ligand to 14-3-3
scaffolding proteins. In Bcr-Abl-transduced 32D cell clones and CD34+
hematopoietic progenitors from CML patients at clinical diagnosis p210
TK inhibition in response to 24 hr in vitro exposure 1 µM Imatinib (IM)
was followed by 14-3-3sigma phosphorylation, c-Abl release and nuclear
import, apoptotic death and growth arrest. The last three events were
further enhanced by complementary inhibition of 14-3-3 binding site by
R18 peptide, further supporting the p210 TK negative impact on normal
c-Abl function arising, at least in part, from the effects of fusion protein
enzymatic activity on 14-3-3sigma. MTor, a component of PI-3k/AKT
axis involved in 5’ Cap-dependent initiation of translation, is a down-
stream target of c-Abl. The balance between mTor inhibition (proceed-
ing from c-Abl protein repartitioning) and activation (promoted by p38
MAP kinase phosphorylation of Tuberous Sclerosis 2 gene protein
[Tuberin] and enhanced binding to 14-3-3) in response to Imatinib, may
be critical for the outcome of drug resistance. Accordingly, mTor inhi-

bition in response to in vitro exposure to Everolimus (100 nanoM) com-
plements IM pro-apoptotic and anti-proliferative effects on CML pro-
genitors through phosphorylation of c-Jun-N-terminal kinase (JNK) and
dephosphorylation of p38 Map kinase and Tuberin. In conclusion, our
results support the advantage of combined P210 TK and mTor inhibitors
in circumventing the activation of a compensatory pathway for the per-
sistence of Bcr-Abl-rearranged cells in IM-treated CML patients. 

CO-100
MULTIPLE MOLECULAR MECHANISM MAY ACCOUNT FOR RESISTANCE TO IMATINIB IN
RESISTANT CELL LINES
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Italy; 3Department of Haematology, Faculty of Medicine, Imperial College Lon-
don, Hammersmith Hospital, London, UK

Imatinib mesylate, given its high activity against chronic myeloid
leukemia (CML), is the current first-line therapy for the treatment of
this disease. However, a part of patients in chronic-phase CML and even
more in advanced-phase, demonstrate primary resistance to imatinib or
develop secondary resistance during treatment. In addition, imatinib is
able to induce molecular remission only in a limited proportion of CML
patients who achieve a complete cytogenetic remission. Therefore, a
second level of resistance to the treatment in patients may be considered
minimal residual of Ph+ cells. The best known cause of resistance is point
mutations in the Abl kinase domain. Others putative mechanisms
include genomic amplification of BCR-ABL and modulation of drug
efflux or influx from the cells. However, in a sizeable number of patients
the resistance mechanisms are still unknown. The aim of our work is the
study of the complex intracellular pathway of signal transduction and
gene expression involved in the molecular mechanisms of resistance to
imatinib. DESIGN AND Methods. In this study we investigate the mech-
anisms of Ima resistance in the couple of imatinib-sensitive and -resist-
ant Kcl22 cell lines (Kcl22s and Kcl22r). These cells are interesting
because the Kcl22s is only inhibited in its growth and not induced into
apoptosis by Ima, and therefore is similar to a Ph+ stem cells; in addition,
by in the Kcl22r, the resistance is innate and is not associated to muta-
tions of Abl catalytic domain. We combined a proteomics and a gene
expression profile approach. On one hand, we studied by 2D-DIGE
technology the protein expression both in sensitive and resistant KCL22
cells to the imatinib. On the other hand, we studied the pattern of gene
expression in the same cells by microarrays technology. Results. Gene
profiling analysis detected differential expression of 256 genes, many of
these are associates to imatinib-resistant phenotype. Among genes
down regulated in Kcl22r, there are X phosphatases including SHP1 and
DUSP6. These latter negatively regulate, in normal hemopoietic cells, the
JAK/STAT and MAP Kinase signalling pathway which are associated
with cellular proliferation and differentiation. We also found down
expression of three heat shock mRNAs, the HSP70-1B, HSP27 and
HSP70-2; interestingly, these molecules stabilize the structure of intra-
cellular proteins and mediate the folding of newly translated proteins.
In particular, the HSP70 protein has been recently shown to stabilize the
inactive form of the oncogenic SHP-2 phosphatase. 2D-DIGE analysis
detected 27 other proteins whose levels are highly different in the cou-
ple of Kcl22s and Kcl22r cell lines. Among these, is very interesting the
low levels of Annexin A1, a protein involved in several cellular functions
such as trafficking, exocytosis, apoptosis and cellular differentiation;
this protein is indeed, implicated in the resistance to different drugs used
in chemotherapy, and imatinib. The Annexin II protein has been recent-
ly shown to bind SHP-2 phosphatase. DISCUSSION: The data obtain
in this couple of cell lines indicates that multiple and not always alter-
native pathways, independent of Bcr/Abl kinase activity, may help CML
cells to escape from imatinib action and that activation of these path-
ways may, therefore, correlate with Ima resistance. If these findings will
be confirmed in primary cells from patients, may lead to improve our
understanding of the pathways involved in the resistance to Ima of CML
patients in which the resistance to treatment is not due to ABL muta-
tions. 
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Introduction. We planned a prospective analysis involving 3 multicen-
tric national studies of the GIMEMA (Gruppo Italiano Malattie Emato-
logiche dell’Adulto) CML Working Party (WP) to evaluate the correlation
between conventional cytogenetics (CC) and FISH response in Philadel-
phia positive (Ph+) chronic myeloid leukemia (CML) patients in chronic
phase (CP) treated with imatinib. Methods. Karyotype and FISH analy-
ses were performed on bone marrow cells in 26 local laboratories and in
12 WP reference labs. Cytogenetic examinations were performed at
enrollment, after 3 (in 1 study), 6 and 12 months of treatment. Peripher-
al blood samples for quantitative RT-PCR were centralized in Bologna
at enrollment, after 3, 6 and 12 months on imatinib. Results. A strong cor-
relation between CC and FISH was observed (r=0.91, p=0.008). Table
shows the demonstration of FISH data according to CC data and the
number of metaphases available for CC. Of 263 patients (pts) in CCgR
by CC and > 20 metaphases observed, 79.5% were FISH negative,
16.7% showed a low rate of FISH positive cells (1-5%) and 3.8% an
higher rate. Of 102 pts in CCgR by CC but with < 20 metaphases
observed, 72.5% were FISH negative, 20.7% showed a low rate of FISH
positive cells (1-5%) and 6.8% an higher rate. Of 50 pts in PCgR by CC,
52% were FISH positive with a range between 1 and 5% and 48% were
FISH positive with a superior amount of positive cells. Moreover, 358
samples were performed simultaneously by CC, FISH and quantitative
RT-PCR: 179 (50%) samples in CCR showed major molecular response
(MMolR, defined as a BCR-ABL x 100 ratio < 0.1%): 164 (91.6%) were
FISH negative and 15 (8.4%) were FISH positive (1.3-10% positive cells).
Discussion. We suggest that interphase FISH is a very releable method of
monitoring the CCgR once it has been achieved. The relationship of
FISH with molecular response is at least as good as the relationship of
CC with molecular response. It remains to be confirmed if the same
results can be obtained on peripheral blood cells, that are already wide-
ly used for molecular monitoring. Acknowledgements. COFIN 2005,
RFO 2005 and 2006, European LeukemiaNet, AIL grants, Fondazione
del Monte di Bologna e di Ravenna.

Table. 

No FISH negative FISH 1-5% FISH 6-10% FISH > 10%

CCgR > 20 met 263 209 (79.5%) 44 (16.7%) 7 (2.7%) 3 (1.1%)

CCgR < 20 met 102 74 (72.5%) 21 (20.7%) 4 (3.9%) 3 (2.9%)

PCgR > 20 met 50 0 26 (52%) 15 (38%) 9 (10%)

CCgR and MMolR 179 164 (91.6%) 12 (6.7%) 3 (1.7%) 0

CO-102
DEVELOPMENT OF A GENETIC TOOL BASED ON BCR-ABL TRANSGENIC DROSOPHILA
MELANOGASTER FOR IDENTIFICATION OF GENES INVOLVED IN CML PROGRESSION AND
DRUG TESTING

Messa F, Arruga F, Feiguin F, Bracco E, Martinelli G, Baccarani M,
Saglio G, Cilloni D
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centre for genetic engineering and biotechnolgy, Trieste; Dept. of Haematology,
Seragnoli Institute, University of Bologna, Italy

Although Bcr-Abl represents one of the best characterized oncogenic
protein and its role in the pathogenesis of chronic myeloid leukaemia is
well established, the molecular mechanisms by which BCR-ABL triggers
cellular transformation remains still partially unknown. Especially, it
remains to be elucidated most of the molecules interacting with Bcr-Abl
and many of the mechanisms responsible for CML progression. In this
study, we set up an approach for genetic analysis investigations to iden-
tify a number of candidate genes and pathways involved in disease pro-
gression and imatinib resistance based on the Drosophila melanogaster.
This approach has the potential to identify genetic pathways that cause
the disease, as well as those that can influence it, and does not require a
priori knowledge of the function of the disease gene. We generated two
different stable transgenic fly lines expressing both human p210Bcr-Abl
forms (either w.t. or the mutated form T315I) in a tissue specific man-
ner, in particular, the activation of BCR-ABL led to a particular pheno-
type in the fly eyes. Transgenic flies will be phenotipically and genotipi-
cally characterized carefully by analyzing the eye development. We con-
ducted a genetic screening for Bcr-Abl genetic interactors, which allowed
the identification of genes encoding proteins acting either as positive or
negative regulators in p210Bcr-Abl signal transduction pathways and
oncogenesis. All the data obtained with the use of fly model were con-
firmed in both cell lines and in primary cells via the overexpression
and/or silencing of the genes identified with the Drosophila genetic-
screening. Finally we have set up and validated a rapid tool for drug test-
ing basing on the observation of the eye phenotype induced by BCR-
ABL, which can be reverted by a complete block of the kinase activity
induced by the drugs examined. This is easily accomplished feeding flies
with food previously mixed with the different drug molecules. With this
method we will be able to screen drug libraries to identify molecules able
to silence Bcr-AblT315I tyrosine kinase activity. Molecules showing a
good inhibitory activity should be quickly identified because their capac-
ity/ability to revert the abnormal eye phenotype displayed by the trans-
genic flies. 

CO-103
AURORA KINASE INHIBITORS IN THE TREATMENT OF CML AND PH+ ALL PATIENTS
RESISTANT TO IMATINIB 
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Laterza C, Giannoulia P, Verlicchi L, Chiavaroli F, Ottaviani E, 
Baccarani M, Martinelli G
Institute of Hematology and Medical Oncology L. and A. Seragnoli, S.Orsola-
Malpighi Hospital, University of Bologna, Bologna, Italy

Background. The T315I-Bcr-Abl mutation is responsible for about 15%
of the cases of relapse in CML and ALL Ph+ patients on imatinib thera-
py and is also the main mechanism of resistance to the second-genera-
tion tyrosine kinase inhibitors. A promising molecular target could be
constituted by Aurora kinase, a family of serine/threonine kinases which
regulates diverse cell cycle events and is over expressed in a wide vari-
ety of solid tumors. The Aurora A isotype contributes to centrosome sep-
aration and maturation. Its over-expression causes an increase in centro-
some numbers and aneuploidy, leading to the transformation of mam-
malian cells. Aurora B kinases are required for bipolar chromosome ori-
entation and condensation. Several substrates for Aurora B have been
described, including histone H3 and INCENP. Its over-expression caus-
es loss of kinetochore attachment to microtubules and exit from mito-
sis. Several compounds have been pre-clinically screened for their activ-
ity against Aurora kinases and all of them were active against a variety
of human tumor xenograft models. Moreover many of these showed
inhibition of T315I-Bcr-Abl with high affinity. Aim. In our Institution we
are focusing on the role of a new compound, PHA-739358, that selec-
tively inhibits the ATP site of Aurora A and B kinases and has showed,
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in in vitro cancer cell lines, an inhibitory activity on ABL, including the
T315I mutant. Our aim is to evaluate the clinical efficacy and the safe-
ty profile of the compound, administered to patients affected by CML,
relapsing on Gleevec or c-ABL therapy, and to explore the modulation
of histone H3 and CRKL phosphorylation. Results. To date, six patients
in blastic or accelerated phase of CML, previously unsuccessfully treat-
ed with imatinib and other tyrosine kinase inhibitors, have received
PHA-739358. The drug has been administered by a weekly 6-hour con-
tinuous intravenous infusion, at the dosage of 330 mg/sqm. In some
cases, characterized by severe hyperleucocitosis, the schedule of treat-
ment has been modified, either with a biweekly infusion, or with a
higher dosage, increased to 400 mg/sqm. In all patients PHA-739358 is
showing a relevant hematological activity, in term of reduction of
peripheral WBC, especially observed in the first three days following the
infusion, and a very low extrahematological toxicity profile. No adverse
events related to the drug can be documented. Complete clinical and
molecular data will be presented in details in the near future. Acknowl-
edgments. Supported by: European LeukemiaNet, COFIN 2003, AIL,
AIRC, Fondazione del Monte di Bologna e Ravenna.

CO-104
IMATINIB 400 MG AND PEGYLATED RECOMBINANT INTERFERON-ALPHA IN EARLY
CHRONIC PHASE CML. ANALYSIS OF SURVIVAL AND RESPONSES IN THE LONG TERM 

Baccarani M,1 Palandri F,1 Castagnetti F,1 Poerio A,1 Iacobucci I,1

Testoni N,1 Amabile M,1 Marzocchi G,1 Trabacchi E,2 Pungolino E,3

Papineschi F,4 Tiribelli M,5 Intermesoli T,6 Iuliano F,7 Gobbi M,8

Saglio G,9 Pane F,10 Liberati AM,11 Martinelli G,1 Rosti G,1 on behalf of
the GIMEMA CML Working Party
1Department of Hematology/Oncology L. and A. Seràgnoli S.Orsola Malpighi
Hospital, University of Bologna, Bologna; 2Divisione di Medicina Interna Ema-
tologia, Azienda Unità Sanitaria Locale di Piacenza; 3. Divisione di Ematologia
Talamona, Osp. Niguarda, Cà Granda, Milano Niguarda; 4Divisione di Ema-
tologia, Pisa; 5Cattedra di Ematologia, Policlinico Universitario, Udine; 6Division
of Hematology, Bergamo, Italy; 7Division of Hematology, Catanzaro; 8Divisione
di Ematologia, Osp. San Martino, Genova; 9Department of Clinical and Bio-
logical Science, University of Turin at Orbassano, Turin; 10CEINGE Biotecnolo-
gie Avanzate and Department of Biochemistry and Medical Biotechnology, Uni-
versity of Naples Federico II, Naples; 11Istituto di Medicina Interna Oncologico,
Policlinico Monteluce, Perugia, Italy

Introduction. To date, imatinib (IM) is the established first line treatment
of chronic myeloid leukemia (CML), but for over two decades, patients
with CML have been treated with Interferon alpha (IFNalpha), which
was the first drug to induce a cytogenetic response. In 2001, 76 early
chronic phase (ECP) CML patients (pts) were enrolled in a phase II study
of the Italian Cooperative Study Group to investigate the efficacy of IM
400 mg daily and a variable pegIFNalpha dose (50, 100 and 150

microg/wk). Methods. Pts were monitored for conventional cytogenetic
and molecular response every 6 months. Peripheral blood samples for
quantitative molecular analysis (RT-Q-PCR, Bcr-Abl/Abl x 100 - Taq-
man) were centralized in Bologna. Major molecular response (MMolR)
was defined as BCR-ABL/ABL% less than 0.05. Results. Median obser-
vation time is 60 mos (range: 12-67). 75/76 pts discontinued PegIFNal-
pha, 45 (59%) within 12 months and 21 within the second year, because
of side effects (96%) or unsatisfactory therapeutic effect. IM was discon-
tinued by 15 pts (20%) after 4 to 61 mos (median: 35) because of:
absence or loss of the CCgR (8 pts), allogeneic transplantation (1), pro-
gression to AP (2), adverse events (4). A complete hematologic response
was achieved in all but 2 pts. 66 pts obtained a complete cytogenetic
responses (CCgR) in 3 to 42 mos (median: 6), 53 (70%) within 12 mos.
3 pts lost the CCgR, for a overall rate of CCgR of 83% at 60 mos. 54 of
the 63 pts with stable CCgR were evaluable for molecular response.
The frequency of MMolR was 60%, 94%, 96% at 6, 12 and 24 months,
and remained stable at subsequent evaluations. 24 pts (44%) had a sta-
ble MMolR while 25 fluctuated between MMolR and a molecular neg-
ativity. 2 pts were persistently RT-PCR negative at all observations. 3 pts
progressed to AP or BC, 6 pts underwent an alloSCT and 3 pts died (1
after alloSCT, 1 because of disease progression and 1 because of breast
cancer). At 60 mos, the estimated rate of PFS and OS were 95% and
96%. Conclusions. The combination of IM with PegIFNalpha allowed a
rate of CCgR of 83% at 60 mos and a MMolR rate remarkably high and
stable during follow-up. Nonetheless, it resulted in a considerable toxi-
city, which caused PegIFNalpha discontinuation in all but 1 cases. The
question of whether the combination of IM (or of a new tyrosine kinase
inhibitor) with lower doses of IFNalpha may provide a definite cure for
CML patients remains of great relevance and might be explored in fur-
ther studies.

Figure 1. 
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LYMPHOMAS II

CO-105
IS THERE A TUMOR BURDEN LIMIT FOR SUCCESSFUL ABVD CHEMOTHERAPY IN
HODGKIN LYMPHOMA (HL)?

Gobbi PG, Valentino F, Bassi E, Facchinetti C, Cavalieri E, Stelitano C,
Merli F, Gallamini A, Angrilli F, Iannitto E, Luminari S, Levis A, 
Zinzani PL on behalf of the Intergruppo Italiano Linfomi
Clinica Medica I, Università di Pavia, Fondazione IRCCS Policlinico S. Mat-
teo, Pavia, Italy

Background. The main obstacle to the cure of HL is the resistance to
chemotherapy, clinically expressed by incomplete response to first-line
therapy (therapeutic failure) or early relapse (within 12 months). The aim
of this study is to explore the possibility to identify in advance the
patients destined to resist (a target missed so far) in a population of cas-
es treated with ABVD (the current gold standard for HL) and evaluated
also through the assessment of the tumor burden volume before thera-
py (the best pretherapeutic predictor in HL). Materials and Methods. We
studied 197 patients treated with ABVD, 4-6 cycles + IF-RT in the 101
stage IA-IIA, 6-8 cycles with optional IF-RT in the 96 stage IIB-III-IV cas-
es. All the clinical, laboratory and imaging data recommended for HL
were collected. The volume of the total tumor mass was calculated from
the slices of the total body staging TC and was normalized to body sur-
face area (relative tumor burden, rTB). The mean follow-up was 45
months (15-149). Events for chemoresistance were considered 13
responses less than good partial remission and 20 early relapses. Splenic
involvement was considered together with extranodal lesions. The
analyses were made by logistic regressions. Results. The rTB was far the
best predictor and the only other factor which retained statistically sig-
nificant power after consideration of rTB was the extranodal (E) involve-
ment. After these two factors all the other conventional prognosticators
of HL showed negligible importance. The logistic regression including
rTB and E involvement allowed to estimate that the risk of resistance
increases by a factor 2 every 100 ccm/sqm rise of rTB and by a factor 3.5
in case of E involvement; moreover, the risk linked to an E lesion corre-
sponds to that of an additional rTB amount of 145 ccm/sqm. A clinical-
ly significant threshold limit of rTB seems to be around 250 ccm/sqm,
associated with a sixfold increased relative risk (7% of failures < 250
ccm/sqm, 43% over this limit). A nomogram makes this relationship
self-explanating and potentially useful for clinical purposes. Conclusions.
Though the extranodal lesions were individually measured and their
volumes included in the total tumor burden, their prognostic value
showed to be beyond their simple volume. But such additional risk link
to E lesions can be expressed in terms of rTB, and a simple graph can
express the probability of resistance to ABVD therapy in terms of tumor
volumes. 

CO-106
IMMUNOPHENONOTYPE AND HIGH IPI SCORE AS PROGNOSTICS FACTORS FOR
UPFRONT INTENSIFICATION THERAPY IN DIFFUSE LARGE B CELL LYMPHOMA PATIENTS

Musuraca G on behalf of Italian cooperative study group on Lymphoma
Unità Operativa di Ematologia, Istituto Seragnoli, Policlinico S. Orsola-
Malpighi, Bologna, Italy

The International prognostic index(IPI)is considered to be the most
important prognostic score for survival and the strongest indicator for
identification of high risk diffuse large B cell lymphoma
(DLBCL)patients. Recently,development of DNA techniques as gene
expression profiling, have provided more informations about the clini-
cal heterogeneity of DLBCL, trying to match prognosis and molecular
features of this particular subset. These results have been translated into
a more applicable clinical approach using immunohistochemistry
(IHC)through the different expression of CD10, Bcl 6, Bcl 2, IRF4/
MUM1, CD30, CD138 in the tissues. Three distinct patterns allowed to
divide the DLBCL in three different subtypes according to cell origin:
Germinal center type(GC), activated B cell type (ABC) and not classifi-
cable (NC). We have explored this phase II multicenter study with a risk
adapted treatment including, in one arm, autologous stem cell transplan-
tation (ASCT), with the porpose to address a dose intensification only
for high risk patients and to avoid overtreatment in the other low risk
group. Between September 2004 to April 2007 we have enroled 48 new-

ly diagnosed patients with DLBCL,GC type and non-GC type (ABC
type and NC type)with IPI ≥2. The non-GC patients underwent standard
R-CHOP chemotherapy for 6 cycles followed by IEV (ifosfamide, epiru-
bicin, etoposide) for one cycle, peripheral blood stem cell (PBSC) collec-
tion and ASCT conditioned with BEAM. The GC ones were treated
with R-CHOP for 6 cycles alone and undergo the ASCT only when in
partial response(PR) after R-CHOP. Twelve patients were GC DLBCL, 36
were non-GC. The following Table reports the complete response
rate(CRr), overall survival rate (OSr), the disease free survival rate (DFSr)
of both subset. Although the small number of patients and the short fol-
low up, our study suggests that the phenotype subdivision in high risk
DLBCL treated with immunochemotherapy,might have a little clinical
value and that IPI risk appears to be mitigated by upfront intensified
therapy with ASCT. 

Table. 

CO-107
PRE-TRANSPLANT FLUORODEOXYGLUCOSE POSITRON EMISSION TOMOGRAPHY 
(FDG-PET) SCANNING AS A PREDICTOR OF AUTOLOGOUS STEM CELL TRANSPLANTATION
(ASCT) OUTCOME IN AGGRESSIVE NON HODGKIN LYMPHOMA (NHL)

Derenzini E, Musuraca G, Stefoni V, Marchi E, Alinari L, Fina M, Tani
M, Pellegrini C, Fanti S, Zinzani PL, Baccarani M
Istituto di Ematologia ed Oncologia medica L.A. Seragnoli, Bologna, Italy

Limited data exist about the role of second-line chemotherapy
response assessed by FDG-PET as prognostic factor in aggressive NHL
undergoing ASCT. The aim of this study was to investigate the value of
pre-transplant FDG-PET for predicting outcome of patients (pts) with
aggressive NHL undergoing ASCT. 72 consecutive pts affected by aggres-
sive NHL, either diffuse large B-cell lymphoma (DLBCL) or Follicular
Lymphoma grade III (FL), treated at our institution with second-line
chemotherapy (IEV regimen) followed by ASCT between september
2002 to september 2006, were considered: median age was 47 years
(range 20-67), M/F (44/28), DLBCL/FL (51/21), stage II/III/IV (21/12/39);
all pts were evaluated by FDG-PET after 1 (n=54) or 2 (n=18) courses of
IEV chemotherapy before ASCT. Pts were categorized into PET negative
(Group A= 48) and PET positive (Group B= 24). The ASCT condition-
ing schedule was the BEAM regimen in all cases. 21 pts underwent IEV
followed by ASCT in complete response (CR) after first line chemother-
apy, 39 pts were in partial response (PR), 11 pts were relapsed/refracto-
ry. Median follow-up time was 24 months (range 6-48). Overall survival
rate (OS) of all pts was 81.7%, and the disease free survival (DFS) rate
was 67.4%. There was a significant difference in DFS and OS between
Group A and Group B: DFS rate for Group A was 84.8% vs 26.7% for
Group B (p<0.0001; HR 9.37). OS of the Group A was 91.8% vs 63.1%
for Group B (p=0.003; HR 5.72). There was no difference in outcome
between pts who underwent second line chemotherapy and ASCT in
CR after first line and pts who obtained CR after second line (PR and
relapsed/refractory after first line) (OS 94.4% vs 89.9%, p=0,74; DFS
90.5% vs 88%, p=0.86). There was a trend toward a better OS for FL pts
compared to DLBCL: OS of 93.3% vs 78%; the DFS was higher for DLB-
CL pts compared with FL pts (79.1% vs 61.1%), although the p value was
not significant (p=0.22 for OS and p=0.14 for DFS). Bivariate analysis
showed that only pre-transplant PET response was an independent sur-
vival predictor (p<0.01). These data indicate that pre-transplant FDG-PET
has a strong value in predicting the outcome of pts with aggressive NHL
undergoing ASCT. Pts with a positive pre-transplant FDG-PET have a
9.3-fold increase in the likelihood of relapse and a 5.7-fold increase in the
likelihood of death compared with pts with a negative FDG-PET. Relapse
rate of PET positive pts is particularly high (73.3%). 
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CO-108
GENOMIC INSTABILITY IN THE DEVELOPMENT OF NON-HODGKIN LYMPHOMAS 
SECONDARY TO HODGKIN LYMPHOMA

Brusa G,1* Zuffa E,1* Remondini D,2 Castellani G,2 Serra M,3 Hattinger
CM,3 Morandi L,4 Zinzani PL,1 Mancini M,1 Corrado P,1 Barbieri E,5

Santucci MA1 (*GB and EZ equally contributed to the study)
1Istituto di Ematologia e Oncologia Medica Lorenzo e Ariosto Seràgnoli, Univer-
sità di Bologna; 2Dipartimento di Fisica, Università di Bologna; 3Istituti Ortope-
dici Rizzoli, Bologna; 4Dipartimento di Oncologia, Ospedale Bellaria, Univer-
sità di Bologna; 5Dipartimento di Scienze Radiologiche e Istopatologiche

Genomic instability plays a critical role in the process of cancerogen-
esis secondary to Hodgkin lymphoma (HL). Secondary non-Hodgkin
lymphomas (NHL) present additional and potentially distinct aspects
compared to solid tumors or leukemias. In fact, both HL and NHL may
originate from a common genetically unstable lymphoid progenitor.
Indeed, genomic instability required for antibody diversification is a dis-
tinctive trait of differentiation processes of B lymphocytes from which
HL and most NHL arise. In particular, in the B cell context unfaithful res-
olution of double strand breaks (DSB) induced by chemo-and/or radio-
therapy treatments for HL may promote genomic aberrations that dis-
tinguish the transformed components of NHL. Here we report the results
of array-based comparative genomic hybridization (aCGH) on lymph
node biopsies of 10 HL patients at HL diagnosis and NHL outcome. In
HL lymph node biopsies at diagnosis, where the neoplastic component
accounts for <2%, aCGH mirror individual genotypic profiles (in prelim-
inary experiments we did not found differences in DNA sequence copy
numbers of whole lymph node and peripheral blood mononuclear cells),
while in NHL biopsies, where transformed cells account for 80% or
more, aCGH would reflect tumor genomic profiles. ACGH performed
using DNAs from single HL or NHL lymph node biopsies as tests and
pooled DNAs from reactive lymph node biopsies as reference disclosed
a great number of genomic imbalances, most likely due individual vari-
ability. Statistical analysis (Bonferroni test) let distinguish common
genomic imbalances encompassing 15 amplifications and 16 deletions
in HL, and 3 amplifications and 7 deletions in NHL. Surprisingly, in all
cases genomic profiles of NHL were identical to those of HL. The com-
mon origin of lymph node transformed components was further rein-
forced by the Neighbor Joining Tree analysis in mitochondrial DNA
extracted from Reed-Sternberg cells and neoplastic regions in NHL. Dif-
ferences in the expression levels of gene products involved in DSB res-
olution (Artemis and DNA-PK) and genomic integrity surveillance (p53
and CHK1/2) in various lymph node components currently under inves-
tigation would help to elucidate the pathways involved in genomic insta-
bility of B lymphomas.

CO-109
NPM/ALK BINDS AND PHOSPHORYLATES THE RNA/DNA BINDING PROTEIN PSF IN
ANAPLASTIC LARGE CELL LYMPHOMA

Galietta A,1 Gunby RH,1 Redaelli S,1 Bachi A,3 Piazza RG,1 Villa A,4

Pogliani EM,1 Gambacorti-Passerini C1

1Department of Clinical Medicine, University of Milano-Bicocca, Monza;
2Department of Experimental Oncology, The National Cancer Institute of Milan;
3DIBIT, San Raffaele Scientific Institute, Milan; 44 Microscopy and Image Analy-
sis Consortium, Department of Neuroscience, University of Milano-Bicocca,
Monza, Italy

Anaplastic large cell lymphoma (ALCL) comprises a heterogeneous
group of CD30/Ki-1+ T-cell or null-cell lymphoid neoplasms. A subset
of ALCL can be characterized by the expression of fusion proteins
involving the Anaplastic Lymphoma Kinase (ALK). ALK is a receptor
tyrosine kinase normally expressed in specific tissues of the central nerv-
ous system during embryogenesis. Due to chromosomal translocations
involving the ALK gene at 2p23, ALK is also aberrantly expressed in
lymphoid tissues. To date, 11 ALK fusion proteins have been detected
in ALCL, the most common of which is nucleophosmin NPM/ALK,
occurring in 70% of ALK+ ALCL cases. NPM/ALK, the product of the
t(2;5)(p23;q35) translocation, encodes a chimeric 80 kDa protein The
oncogenic fusion tyrosine kinase, NPM/ALK, induces cellular transfor-
mation in ALCL. Protein-protein interactions involving NPM/ALK are
important for the activation of downstream signaling pathways. This
study was aimed at identifying novel NPM/ALK binding proteins that

might contribute to its oncogenic transformation. Using a proteomic
approach, several RNA/DNA binding proteins were found to co-
immunoprecipitate with NPM/ALK, including the multi-functional
polypyrimidine tract binding protein-associated splicing factor (PSF)
(summarized in Figure 1 A). MS/MS profiles identifying the PSF and
NPM/ALK proteins. 

Figure 1. 

The interaction between NPM/ALK and PSF was dependent on an
active ALK kinase domain and PSF was found to be tyrosine phospho-
rylated in NPM/ALK expressing cell lines and in primary ALK+ ALCL
samples. Furthermore, PSF was shown to be a direct substrate of puri-
fied ALK kinase domain in vitro and PSF Tyr293 was identified as the site
of phosphorylation. Y293F PSF was not phosphorylated byNPM/ALK
and was not delocalized in NPM/ALK+ cells. The expression of ALK
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fusion proteins induced delocalization of PSF from the nucleus to the
cytoplasm and forced overexpression of PSF inhibited proliferation and
induced apoptosis in cells expressing NPM/ALK. PSF phosphorylation
also increased its binding to RNA and decreased the PSF-mediated sup-
pression of GAGE6 expression. In conclusion, we report here that
NPM/ALK associates with and phosphorylates several RNA-DNA bind-
ing proteins, in particular the multi-functional nuclear factor PSF. The
data also show that PSF delocalizes to the cytoplasm in cells containing
constitutively active forms of ALK through a mechanism that involves
NPM/ALK-dependent phosphorylation of Tyr293 of PSF. Data were also
provided showing that forced PSF expression impairs cell growth,
induces apoptosis and decreases clonogenic potential of NPM/ALK-
expressing cells. Therefore, PSF might play a role in NPM/ALK-mediat-
ed lymphomagenesis through mechanisms that require further investi-
gation. Whether PSF could be a target for other oncogenes also remains
to be determined.

Table. Summary of proteins co-immunoprecipitating with NPM/ALK from
SUDHL-1 cells, identified by MALDI–TOF. Proteins were identified in 6 inde-
pendent experiments.

CO-110
FCαRIIIA AND FCΓΓRIIA POLYMORPHISMS DO NOT PREDICT THE CLINICAL OUTCOME
OF FOLLICULAR NON HODGKIN’S LYMPHOMA PATIENTS TREATED WITH SEQUENTIAL
CHOP AND RITUXIMAB

Carlotti E,1,2 Salmoiraghi S,1 Palumbo GA,3 Oldani E,1 Tibullo D,3

Rossi A,1 Golay J,1 Pulsoni A,4 Foà R,4 Rambaldi A1

1From the Divisione di Ematologia, Ospedali Riuniti Bergamo; 2CRUK Medical
Oncology Laboratory, Barts and the London, Queen Mary School of Medicine
and Dentistry, London, United Kingdom 3Dipartimento di Ematologia, Scienze
Biomediche, Università, Catania; 4Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università La Sapienza, Rome, Italy

Introduction. Rituximab mediates its anti-lymphoma effect by different
mechanisms of action one of which being the antibody-dependent cel-
lular cytotoxicity (ADCC) mediated by receptors that recognize the con-
stant region of immunoglobulin (FcγRs). Polymorphisms of FcγRs at posi-
tion 158 of FcγRIIIA (FcγRIIIA-158V/F) and 131 of FcγRIIA (FcγRIIA-
131H/R), have been associated with a better clinical and molecular
response in patients treated with Rituximab containing programs. This

study was performed to evaluate the role of FcγRs polymorphisms on the
clinical outcome of Follicular Lymphoma (FL) patients treated with the
sequential administration of CHOP and Rituximab. Methods. In a cohort
of 94 newly diagnosed FL-patients treated with a sequential CHOP and
Rituximab program, we analyzed FcγRIIIA-158V/F and FcγRIIA-131H/R
polymorphisms, using a LightCycler platform and sequencing on an ABI
Prism 310 Genetic Analyzer. Evaluation of minimal residual disease of
Bcl2/IgH+ cells was also performed by qualitative PCR analysis on BM
samples from 68 of 94 patients. Results. The distribution of genotypes in
our cases was similar to that previously reported: 32% HH, 49% HR and
19% RR for FcγRIIA and 19% VV, 49% VF and 32% FF for FcγRIIIA. The
overall response rate was not different for patients with FcγRIIIA-VV or
FcγRIIIA-VF/FF (95% vs. 88%, p=ns) and for patients with FcγRIIA-HH
or FcγRIIA HR/RR (87% vs. 91%, p=ns). The rate of complete remission
was similar, irrespective of the different FcγRs variants, being 78% for
FcγRIIIA-VV, 70% for FcγRIIIA-VF/FF (p=ns); 67% for FcγRIIA-HH and
73% for FcγRIIA HR/RR (p=ns). With a median follow-up of 5.8 years,
the overall survival at 8 years of this FL cohort was 83%. The EFS of
patients with FcγRIIIA-VV was 43% compared to 40% in patients bear-
ing the combined FcγRIIIA-VF/FF (p=ns) and the EFS of patients with
FcγRIIA-HH was 39% compared to 41% for patients with the FcγRIIA-
RR/HR (p=ns). On the contrary, the long-term EFS of patients who
achieved PCR negativity for BCL2/IgH+ at 1 year after the end of CHOP
and Rituximab treatment remains significantly better than EFS of
patients who never converted or rapidly lost a molecular response (52%
vs. 24%, p=0.0009). Discussion. Although FcγRIIIA-158VV and FcγRIIA-
131HH genotypes are predictors of better clinical and molecular response
in FL patients treated with Rituximab alone, this association seems to be
lost when Rituximab is used with or after chemotherapy.

CO-111
EPIDEMIOLOGIC, CLINICAL AND PATHOLOGICAL FEATURES, RESPONSE TO FIRST-LINE
THERAPY AND SURVIVAL OF 191 PATIENTS WITH MYCOSIS FUNGOIDES

Rupoli S,1 Goteri G,2 Picardi P,1 Pulini S,1 Tassetti A,1 Scortechini AR,1

Stronati A,1 Mulattieri S,1 Giangiacomi M,2 Brancorsini D,2

Grilli Cicilioni E,3 Mozzicafreddo G,4 Ricotti G,4 Filosa G,5 Bettacchi A,6

Brandozzi G,7 Simonacci M,6 Offidani AM,7 Leoni P2

1Clinica di Ematologia, Università degli studi di Ancona; 2Anatomia Patologica,
Università degli studi di Ancona; 3Servizio di Dermatologia, Ospedale di San
Severino Marche; 4Unità Operativa di Dermatologia, I.N.R.C.A.-IRCCS
Ancona; 5Divisione Dermatologia, Ospedale A. Murri Jesi; 6Unità Operativa di
Dermatologia, Ospedale di Macerata; 7Clinica di Dermatologia Università degli
studi di Ancona, Italy

Aims. Mycosis Fungoides (MF) is a disease with an obscure etiopatho-
genesis and a great variability of clinical behaviour, well described in the
new classification system, the 2005 WHO/EORTC. We aimed to com-
pare the epidemiological characteristics of MF patients with a healthy
population in order to highlight any significant difference potentially
involved in the pathogenesis of the disease; we also analysed the clini-
copathological features of MF patients, in order to highlight those param-
eters with a prognostic value in the outcome of patients. Patients and
Methods. MF patients recluted from 1990 to 2006 were compared to a
control group of healthy subjects, matched for sex, age and geographi-
cal provenience, selected from the families of patients with other haema-
tological diseases referred to our Institution. Patients and controls filled
out a form with the familiar history for cutaneous disease, immunolog-
ic disorders, neoplasms; personal habits (alcohol, smoking); eye and hair
color; type of photoexposition, phototype, and reaction to sun-light;
exposure to toxic factors; past history for cutaneous, respiratory,
immunologic disorders, ustions, hematologic diseases and neoplasms.
Patients’ clinical data (age at first lesion and at diagnosis, type and disti-
bution of lesions, related symptoms, treatment administered, response
to therapy, occurrence of minor and major events, status at last follow-
up) were retrieved from the clinical charts. Overall and major/minor-
event-free survival (OS, major/minor-EFS) were calculated by Kaplan-
Meier method. All statistical analyses were performed using the SPSS sta-
tistical package (SPPS Inc. Chicago, IL). Statistical significance was set at
p<0.05. Results. The present study included 191 MF patients (128 M, 63
F), with a median age of 65 yrs (range, 18-88). Patients differed from 191
controls (73 M, 118 F, with a median age of 65 yrs, range 17-93) for a
higher incidence of cutaneous diseases and neoplasms in the familiar
history, of previous cutaneous diseases and respiratory diseases and of
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smokers and sensibility to solar exposition in the personal history. In
patients, first lesions appeared at a mean age of 56 yrs, with a mean inter-
val to the diagnosis of 67 mo.s. Patches were the most frequent type of
lesions (78%), compared to nodules (3%), plaques/papules (16%) and
erythroderma (3%). Lesions were disseminated in 65%, multiple with
regional distribution in 30% and single in 5%. Pruritus was the most fre-
quent symptom (51%). The most frequent first-line therapy was the
combination of phototherapy and interferon (70%); less frequently
applied were eliotherapy (12%), mono-/poli-chemotherapy (8%), radio-
therapy (0.5%), surgery (0.5%), other therapies (4%). The overall
response rate was satisfactory in MF (>90%, with >80% CR). Median
time to CR was 5 months in MF. In the follow-up, MF patients experi-
enced a minor event in 30% and a major in 7%. Major-EFS was statis-
tically significantly worse in patients with tumors/erythroderma (medi-
an, 18/19 mo.s) than in patients with patches (98% at 186 mo.s) and
papules/plaques (80% at 83 mo.s). At last follow-up 19 patients (10%)
were dead. OS rate was 83% at 140 mo.s. Discussion and conlusions. Our
study confirms the previously reported association of smoking with the
occurrence of MF, and seems to indicate the importance in the develop-
ment of these lymphoproliferatve disorders of genetic factors responsi-
ble for a familiar predisposition to cutaneous disease and tumors. Per-
sonal characteristics, like phototype, previous history of cutaneous and
respiratory diseases, seem to be also important. Moreover, our study
confirms the prognostic importance of stage in MF. MF with
patch/plaque lesions is an indolent disorder with a risk of minor events,
whereas MF with tumors/erythroderma behaves aggressively.

CCOO--111122
A SHORT WEEKLY CHEMOTHERAPY REGIMEN (ACOP-B) FOLLOWED BY INVOLVED FIELD
RADIOTHERAPY IN LIMITED STAGE AGGRESSIVE NON-HODGKIN LYMPHOMA. MULTI-
CENTRIC ANALYSES OF TOXICITY, EFFICACY AND LONG TERM FOLLOW-UP.

Cabras MG, Freilone R, Mamusa AM, Dessalvi P, Tonso A, Orsucci L,
Vitolo U, Angelucci E
Hematology Businco, Cancer Centre Cagliari, Hematology, Azienda
Ospedaliera S. Giovanni Battista, Torino, Ospedale Di Biella on The Behalf Of
Gimurell, Italy

Background. Patients with Ann Arbor stages I and II diffuse large cell
lymphoma (DLCL) represent a significant proportion of patients with
aggressive lymphoma. Recent clinical research are developing low inten-
sity chemotherapy approach in order to minimize short and long term
side effects while maintaining high success rate. Moreover very limited
studies are available on elderly patients. Materials and Methods. Since
1993 we used a brief weekly (six weeks) chemotherapy scheme (Dox-
orubicin,Cyclophpsphamide, Bleomycin, Vincristine and Prednisone =
ACOP-B) followed by involved field radiotherapy in patients with local-
ized stage aggressive lymphoma and examined long term results and
side effects in a general haematology population without age limit. Two
hundred and six consecutive patients (89 females) affected by localized
aggressive lymphoma aged from 18 to 85 years old (median 57) treated
between January 1st 1993 and December 31st 2004 were enrolled in this
analysis. Minimum follow up was 18 months. Inclusion criteria were
well documented nodal or extranodal stage IA (including bulky) or IIA
disease. Bulky disease was defined as a 10 cm or more mass in maximal
diameter. Results. Treatment was completed as designed in 183 over 206
patients (88%). Three patients did not completed the six scheduled
cycles of chemotherapy: one died during chemotherapy and two
because of disease progression. Twenty additional patients did not
receive radiotherapy: 12 patients had an initial site of disease totally
resected (9 with gastric lymphoma and 3 with small or large bowel lym-
phoma). One hundred and ninety-seven patients (96%) achieved a com-
plete remission, two patients obtained a partial response; three patients
had no response ( four patients were not valuable).At a median follow-
up 66 months one hundred and seventy patients are alive (82%), 168 of
them free of disease. Twenty-nine patients (15%) experienced relapse
after achieving a complete remission. The median time to relapse was
46 months with a very wide range (1-143 months). Among these twen-
ty- nine patients eighteen (62%) are alive and free of lymphoma after
second line therapy. Twenty-six (13%) patients have died, 13 (5%) by
lymphoma progression, one for toxicity and 12 (6%) from others caus-
es while in complete remission. After 13 years the Kaplan-Meier (K-M)
probability of overall survival and disease free survival were 80% (95%
CI 72-88%) and 55% (95%CI 33-76%), respectively. We specifically
analyzed patients over 60 years: they were 93 (median age 70 years). In
this group of elderly patients the treatment was completed as designat-
ed in 90% and the 12 years K-M probability of overall survival was
60%. Seven patients presented secondary malignancies which were
diagnosed at a median of three years (range 2-8) after chemo-radiother-
apy. Four patients died by solid neoplasm. Overall incidence of second-
ary malignancy was 0.68/100/year. Conclusions. The ACOP-B regimen
plus involved field radiotherapy is a short and long term well tolerated
and effective chemotherapy scheme for very well defined limited stage
aggressive non-Hodking lymphomas in all age categories.
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ACUTE LEUKEMIAS II

CO-113
IN VITRO ACTIVITY OF TYROSINE KINASE, FARNESYL TRANSFERASE AND AKT KINASE
INHIBITORS ON C-KIT POSITIVE/NEGATIVE AND MDR-PGP POSITIVE/NEGATIVE
LEUKAEMIA TUMOR CELL LINES 

Malagola M,1 Damiani D,2 Michelutti A,2 Martinelli G,3 Ottaviani E,3

Paolini S,3 Piccaluga PP,3 Skert C,1 Roccaro A,1 Peli A,1 Capuzzi E,1

Filì C,1 Bergonzi C,1 Tiribelli M,2 Fanin R,2 Baccarani M,3 Russo D1

1Chair of Haematology, Unit of Blood diseases and Cell Therapies, University
of Brescia; 2Clinic of Haematology, University of Udine; 3Institute of Haematol-
ogy and Medical Oncology Seràgnoli, University of Bologna, Italy

Imatinib is an inhibitor of the tyrosin kinase (TK) activity associated
to BCR-ABL, platelet-derived growth factor receptor (PDGF-R) alpha
and beta and c-kit. Nevertheless, no significant clinical benefit was
observed in c-kit positive acute myeloid leukaemia (AML) treated with
Imatinib. This may be partially related to the over-expression of some
multidrug resistance (MDR) proteins, in particular MDR-Pgp. The toxic
effect of a 7-day incubation with increasing doses of TK inhibitors (Ima-
tinib, Nilotinib, Dasatinib), or FTI inhibitors (Tipifarnib, Lonafarnib) or
AKT inhibitor (A-443654) was measured on HL60/c-kit negative cell
line, its respective MDR-Pgp positive HL60 DNR/c-kit positive sub-line
and on CCRF CEM/c-kit negative cell line and its respective MDR-Pgp
positive CEM VLB/c-kit negative sub-line. A growth inhibitory effect
was seen only in the HL60 DNR /c-kit positive cell line, even though it
was over-expressing MDR-Pgp. Nilotinib and Dasatinib resulted more
potent than Imatinib. In all the tested cell lines Tipifarnib was more tox-
ic than Lonafarnib, while AKT inhibitor (A-443654) showed a very low
growth inhibitory effect. Neither FTIs nor AKT inhibitors were influ-
enced by the MDR-Pgp over-expression. In all the tested combinations
we did not measure a synergistic effect, but only an additive effect. The
results of our in vitro study indicate that the MDR-Pgp over-expression
doesn’t seem to reduce the sensitivity of c-kit positive cells to TK
inhibitors, FTIs or AKT inhibitor. The low cytotoxic activity of these
molecular target drugs on all the tested acute leukaemia a cell lines sug-
gests that c-kit and N-ras play a marginal role in the pathogenesis and
progression of AML. In absence of synergistic effects, the combination
of different inhibitors could be more toxic than useful, because the costs
in terms of haematological and extra-haematological toxicities could be
much higher than the benefits in terms of antitumor activity. Acknowl-
edgments. This work was supported in part by FIRB (protocol number:
RBAU01RLNB005 – 2004; D. Russo), progetto 60% 2005 (D.Russo) and
COFIN 60% 2006.

CO-114
IN VITRO CHEMOSENSITIVITY TO ASTA-Z OF NORMAL NON LUEKAEMIC CFU-GM 
PREDICTS CD34+ MOBILIZATION IN AML PATIENTS

Milone G, Farsaci B, Avola G, Privitera A, Coppoletta S, Pinto V, 
Triolo A, Murgano P, Strano A, Camuglia MG, Leotta S, Giustolisi R
Divisione di Ematologia ed Unità di Trapianto di Midollo, Ospedale Ferrarotto,
Catania, Italy

Introduction. A proportion of AML patients does not show an efficient
mobilization of CD34 cells in P.B. (10-30%), however, no factors predict-
ing mobilization strength in AML patients have been identified so far in
studies addressing this issue. Moreover mobilization of an high number
of CD34+ cells in P.B. has been associated in patients affected by AML
with a poor prognosis. Either a variable pharmacokinetics of chemother-
apeutic drugs or, alternatively, an intrinsic chemo-resistence of bone
marrow precursors have been hypothesized as possible explanation for
the association between amount of residual disease in CR, and therefore
prognosis, with strength of CD34+ mobilization, but no data are avail-
able to discern between these hypotheses. Methods. In order to answer
to this question, in a group of 30 consecutive AML patients in 1st CR,
we assessed the in vitro chemosensitivity of normal CFU-GM (obtained
in CR) to maphosphamide and correlated it to CD34+ mobilization peak
reached in P.B. All patients were treated according to the same protocol
for leukaemia treatment and all were studied in CR at the same time
point. Residual CFU-GM growth measured after ASTA-Z incubation
was normalised to the baseline value of CFU-GM obtained in absence
of the drug. Results. Between residual CFU-GM and peak of CD34+ cells

in P.B. during mobilization there was a highly significant correlation
(r=0.609, p=0.0003). Normalised residual CFU-GM was the only factor
that predicted for CD34 mobilization while no significant correlation
was found between maximum peak of CD34+ obtained during mobiliza-
tion and other patient’s characteristics such as age, body weight, WBC
at diagnosis, WBC in CR, PLT, length of aplasia during induction
chemotherapy. Patients with a in vitro sensitivity to ASTA-Z below the
mean had also a lower number of CD34+ cell in bone marrow harvests
(p=0.08). Sensitivity of CFU-GM to ASTA-Z was found to correlate with
that observed after in vitro exposure to VP16. Discussion. In conclusions,
first: the chemo-sensitivity of normal bone marrow cells in AML is an
important determinant of the entity of CD34+ mobilization; second: the
intrinsic chemo-sensitivity of normal bone marrow cells is highly vari-
able and it is important in determining the degree of bone marrow dam-
age induced by induction and consolidation chemotherapy.

CO-115
FLT3 MUTATIONS HAVE NO PROGNOSTIC IMPACT IN ELDERLY PATIENTS WITH ACUTE
MYELOID LEUKEMIA

Ferrara F,1 Leoni F,2 Pollio F,1 Viola A,1 Pane F,3 Ciolli S,2 Palmieri S,1

D’Amico MR,1 Vannucchi A,2 Bosi A2

1Division of Hematology and Stem cell Transplantation Unit, Cardarelli Hospi-
tal, Naples; 2Department of Hematology, University of Florence; 3CEINGE, Fed-
erico II University, Naples, Italy

Introduction. The presence of activating mutations of the tyrosine kinase
receptor gene foetal liver tyrosine kinase 3 (FLT3) either in the form of an
internal tandem duplication ( ITD) or a point mutation in the activation
loop (D835) has emerged as a powerful prognostic indicator in acute
myeloid leukemia (AML). However, most reports refer to young adult
patients receiving aggressive therapy followed by stem cell transplanta-
tion. In this study, we analyzed the prognostic relevance of FLT3 muta-
tions in a series of 162 elderly AML patients, treated with intensive induc-
tion/consolidation therapy. Methods. The prognostic impact of FLT3 muta-
tions was evaluated from a series of 162 elderly patiens with AML. The
median age was 69 years (range 61-81). 87 patients (54%) had de novo
AML, while in 75 patients (46%) AML arose after a previously diagnosed
myelodysplastic syndrome (s-AML). All patients were given intensive
induction therapy followed by consolidation based on intermediate dose
ARA-C. Results. 27 patients out of 162 (17%) were found as having FLT3
mutations, 20 with ITD and 7 with D835. Mutations were found more
frequently in patients with de novo AML (24%) as opposed to 7% in those
with s-AML (p:0.04). 80% of FLT3+ patients had normal karyotype. FLT3+

patients had higher WBC count and higher serum lactate dehydrogenase
level (LDH) at diagnosis (p:0.03 and 0.02, respectively), while age was
comparable. Complete remission rate was 52% in FLT3+ patients as
opposed to 49% in FLT3- patients (p:0.39). Overall, no differences were
found as overall survival (OS) and disease free survival (DFS) are con-
cerned (OS:10 months vs 8 months, p:0.45; DFS: 12 months vs. 10
months, p:0.30, for FLT3+ and FLT3– patients, respectively). Of note, no
difference in CR rate, DFS and OS were found by considering only
patients with normal cytogenetics (n=88). More in detail, within this sub-
set OS was 9 months for FLT3+ and 11 months for FLT3- patients (p:0.22),
DFS 14 months vs 10 months (p:0.12). In the multivariate analysis, the
only parameters found as having major prognostic impact were adverse
karyotype and high serum LDH levels had (p:0.01 and 0.003), respective-
ly. Discussion. We conclude that in the elderly patients FLT3 mutations
have no adverse prognostic relevance in AML. These data apply to the
whole patient population as well as to patients with normal karyotype,
in whom serum LDH level represents an useful and easily achievable
prognostic index. 

CO-116
MDM2 ANTAGONIST NUTLIN-3 ACTIVATES P53 AND ENHANCES THE APOPTOTIC 
SYNERGISM BETWEEN MEK INHIBITOR AND ARSENIC TRIOXIDE (ATO) IN AML CELLS

Lunghi P, Mazzera L, Rizzoli V, Bonati A
Department of Clinical Sciences, University of Parma and Unit of Hematology
and Bone-Marrow Transplantation, University Hospital of Parma, Italy

TP53 mutations are quite rare in AML (5-10%) and MDM2 (murine
double minute 2), its principal negative regulator, has been found to be
overexpressed in about 50% of AMLs, a process that can actively
enhance tumorigenic potential and resistance to apoptosis. We recently
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reported that PD184352 (PD) (Pfizer, Ann Arbor, MI), a highly selective
inhibitor of MEK phosphorylation and activation, sensitizes primary
AMLs to ATO-induced apoptosis via p73, a p53 paralogue, and Bad pro-
apoptotic pathways activation (Lunghi et al. Blood 104: 519-525, 2004;
Lunghi et al Blood 107: 4549-4553, 2006). We also demonstrated that
high doses of ATO (2 µM) induced p53 accumulation (more than two-
fold increase compared with control) in 11 out of 21 patients (52%),
indicating a possible contribution of p53 pathway in apoptosis induction
of dual treated blasts. The aim of this study was to investigate whether
Nutlin-3, a potent and selective small-molecule MDM2 antagonist, can
potentiate the apoptotic effect of the PD plus ATO combination in AML
cells that retain a wild type (wt) p53. We first analyzed the pharmaco-
logic interactions between Nutlin-3, PD and ATO (0, 0.25, 0.5, 1, 2, 5,
or 10 µM) using a fixed-ratio (1:1:1) experimental design in OCI-AML-
3 cell line that has wt p53 and expresses high levels of MDM2. We found
that the three-drugs combination showed cytotoxic synergism stronger
than PD plus ATO combination indicating that the inhibition of the p53-
MDM2 interaction can positively influence the pro-apoptotic efficacy of
dual-treated (PD plus ATO) cells: the averaged Combination Index (CI)
values calculated from the ED50 (50% effective dose), ED75 and ED90,
in Nutlin-3 plus PD plus ATO versus PD plus ATO treated cells were
0.36± 0.03 and 0.66± 0.02 respectively. In order to investigate the molec-
ular effectors involved in Nutlin-3-PD-ATO or PD-ATO-induced apop-
tosis we first studied the kinetics (2h, 12h, 24h and 48h) of p53, p73 and
phospho-Bad at Ser112. In the absence of Nutlin-3 ATO, even at high
doses, did not promote a p53 accumulation whereas modulated the
expression of the p73 gene by inducing the pro-apoptotic and anti-pro-
liferative TAp73 and the anti-apoptotic and pro-proliferative DNp73
isoforms, thereby failing to elevate the TA/DNp73 ratio. Conversely,
treatment with PD reduced the level of DNp73 and blunted the ATO-
mediated up-regulation of DNp73 thus causing an increase in the TA/
DNp73 ratio of dual-treated cells. In the presence of Nutlin-3, p53 accu-
mulated and the triple combination of Nutlin-3, PD and ATO enhanced
the loss of mitochondrial membrane potential occurred in PD plus ATO
treatment. Furthermore, pretreatment with MEK1 inhibitor strongly
increased the expression of dephosphorylated Bad and blunted the ATO-
mediated phosphorylation of Bad at Ser112, thereby activating its pro-
apoptotic functions. Collectively, these data indicate that the pro-apop-
totic Bad and p73 pathways, both involved in PD plus ATO efficacy, can
be potentiated by the rescue of p53 pathway in AML cells that possess
a functional p53 pathway. In conclusion, these results suggest that
MDM2 antagonists in combination with PD and ATO could be a prom-
ising therapeutic strategy to be investigated to treat AML.

CO-117
IMPROVED OUTCOME IN YOUNG ADULTS WITH ACUTE MYELOID LEUKEMIA IN FIRST
REMISSION, UNDERGOING AN ALLOGENEIC BONE MARROW TRANSPLANT

Vicente D, Lamparelli T, Gualandi F, Occhini D, Raiola AM, Ibatici A,
Van Lint MT, Gobbi M, Miglino M, Clavio M, Risso M, Frassoni F,
Bacigalupo A
Dipartimento di Emato-Oncologia, Ospedale San Martino, Genova, Italy

Background. The choice of post-remission treatment for patients with
acute myeloid leukemia (AML) in first remission (CR1) is controversial.
Toxicity of transplant procedures are a maijor draw back. Aim of the
study. To test the outcome of patients with AML in CR1 undergoing an
allogeneic bone marrow transplant (BMT) in our Unit in the past 20
years.Patients. We analyzed 170 patients with AML in first complete
remission, aged 1-47 years (median 29), undergoing an allogeneic bone
marrow transplant (BMT) </≥1990 (n=80 and n=90 respectively); all
patients were prepared with cyclophosphamide, total body irradiation
(TBI); the median follow up for surviving patients is 13 years. The donor
was an HLA identical sibling in 164 patients. Results. Transplant relat-
ed mortality (TRM) was 30% before, and 7% after 1990 (p<0.001) ;
relapse related death (RRD) 26% and 11% (p=0.002); actuarial 10 year
survival 42% and 79% (p<0,00001). Patients transplanted after 1990
were older, had a shorter interval diagnosis-BMT, had less FAB-M3 cas-
es, received a higher dose of TBI, a higher marrow cell dose and com-
bined (cyclosporine+methotrexate) graft vs host disease (GvHD) pro-
phylaxis. Patients relapsing after transplant had an actuarial survival of
0% vs 31% if grafted </≥1990 (p=0.01), and their median follow up
exceeds 10 years. Conclusions. The overall survival of first remission
AML undergoing an allogeneic BMT has almost doubled in the past two

decades, despite older age and less M3 cases. Improvement has come
from changes in transplant procedures, but also from effective rescue
of patients relapsing after transplant. 

CO-118
67 KDA LAMININ RECEPTOR (67LR) EXPRESSION AND FUNCTION IN NORMAL AND
ACUTE MYELOID LEUKEMIA CD34+ CELLS 

Selleri C, Ricci P, Cerciello G, Cuccurullo R, Camera A, Giusto R,1

Pesapane A,1 Ragno P,1 Rossi G,1 Rotoli B, Montuori N1

Department of Biochemistry and Medical Biotechnology and 1Department of Cel-
lular and Molecular Biology and Pathology, Federico II University, Naples, Italy

Introduction. We have recently documented a strong upregulation of 67
kDa laminin receptor (67LR) in granulocyte colony stimulating factor (G-
CSF)-mobilized CD34+ cells and its involvement in human stem cell
(HSC) egress from bone marrow (BM) into the circulation. We are now
investigating 67LR expression and function in CD34+ acute myeloid
leukemia (AML) cells. Methods. BM specimens were obtained from
healthy donors or from AML patients. Enumeration of CD34+ cells in
BM mononuclear cells (MNC) were performed by 3-color flow cytom-
etry on a MNC gate of CD45+ cells. Cell adhesion assays were per-
formed in 96-well plates coated with laminin (LM). Cell migration assays
were performed in Boyden chambers, uncoated or coated with LM, stro-
mal derived factor 1 (SDF1) or serum-free medium, used as chemoattrac-
tants. Results. Flow cytometric analysis of BMMNCs from 20 normal
subjects and from 20 CD34+ AML patients showed that normal BM
CD34+ cells express very low levels of 67LR (mean: 5.1%), whereas 60%
of CD34+ AMLs express high levels of 67LR. Therefore, 67LR expression
is low in normal BM CD34+ cells in steady-state conditions, while it is
strongly upregulated in BM CD34+ AML cells, suggesting that increased
67LR expression could confer to leukemic CD34+ cells a migratory phe-
notype, as already demonstrated in G-CSF-stimulated normal CD34+

cells and in metastatic cancer cells. We also investigated by in vitro adhe-
sion and chemotaxis assays whether 67LR upregulation could be respon-
sible for increased laminin-dependent and SDF1-dependent adhesion
and migration of malignant CD34+ HSC. CD34+ cells from the leukemic
KG1 cell line were transfected with the 67LR cDNA. 67LR-transfected
KG1 cells showed increased migration toward laminin, as compared to
untransfected cells; preincubation with a polyclonal anti-67LR antibody
strongly reduced their migratory response to laminin. On the contrary,
67LR overexpression did not increase KG1 cell adhesion to laminin,
demonstrating that 67LR is mainly involved in mediating CD34+ cell
migration to laminin rather than adhesion. Moreover, 67LR-transfected
KG1 cells, also showed increased migration toward SDF1. Discusssion.
Our data document that leukemic HSCs undergo changes in their adhe-
sive properties that affect the retainment from BM, and that 67LR over-
expression could be responsible, at least in part, for their tendency to
migrate into the circulation and to develop extramedullary disease.

CO-119
CYTOTOXIC ACTIVITY OF BORTEZOMIB ALONE AND IN COMBINATION WITH TRAIL IN
HUMAN ACUTE MYELOID LEUKEMIA

Conticello C,1,3 Adamo L,2,3 Vicari L,3 Giuffrida R,3 Iannolo G,3

Palumbo G.A,1 Anastasi G,3 Caruso L,3 Moschetti G,3 Cupri A,1

Gulisano M,2,4 De Maria R,3,5 Giustolisi R,1 Di Raimondo F1

1Dipartimento di Scienze Biomediche, Sezione di Ematologia, Università di Cata-
nia, Catania; 2Dipartimento di Scienze Fisiologiche,Università di Catania,
Catania; 3Dipartimento di Oncologia Sperimentale, Istituto Oncologico del
Mediterraneo, Viagrande, Catania; 4IOM Ricerca, Viagrande, Catania; 5Dipar-
timento di Ematologia, Oncologia e Medicina Molecolare, Istituto Superiore di
Sanità, Roma, Italy

Acute myeloid leukemia (AML) is a malignant disease characterized
by abnormal proliferation of clonal precursor cells. Although different
strategies have been performed to obtain complete remission, disease
progression actually occurs in about 60-70% of patients. Therefore, new
alternative strategies are urgently required. The proteasome inhibitor
Bortezomib has a documented antitumor activity in multiple myeloma
and other lymphoid malignancies. Tumor Necrosis Factor Related Apop-
tosis Induced Ligand (TRAIL) is a member of the TNF family that
induces apoptosis in tumor cells while sparing normal cells. Here we
examined the sensitivity to Bortezomib alone or in combination with
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TRAIL of bone marrow cells from newly diagnosed or relapsed/refrac-
tory AML patients (34 patients: 25 newly diagnosed, 4 relapsed, 5 refrac-
tory patients). Immunohistochemistry or immunofluorescence using a
monoclonal mouse anti-human p65 (Rel A) showed that localization of
NF-κB was in the nucleus of AML blasts and do not translocate after
Bortezomib exposure. In each sample Bortezomib was able to induce cell
death of AML blasts. The antitumor effect was dose and time-depend-
ent (concentration of Bortezomib ranging from 0.001 to 10 micromolar
for 24 and 48 hours) and was associated with downregulation of Bcl-xL
and Mcl-1, upregulation of TRAIL-R1, TRAIL-R2 and p21 and activation
of executioner caspases. Moreover, low doses of Bortezomib were able
to prime TRAIL-resistant AML cells for enhanced TRAIL-mediated
killing. Thus, the combination of proteasome inhibitors and TRAIL is
effective for treatment of AML patients even though refractory to con-
ventional chemotherapy. 

CO-120
THERAPEUTIC OPTIONS FOR RELAPSED ELDERLY PATIENTS WITH ACUTE MYELOID
LEUKEMIA: A SURVEY FROM THE GIMEMA AL WP (GRUPPO ITALIANO MALATTIE 
EMATOLOGICHE DELL'ADULTO)

Ferrara F, Fazi P, Venditti A, Pagano L, Amadori S, Mandelli F on the
behalf of GIMEMA AL WP
Division of Hematology and Stem cell Transplantation Unit, Cardarelli Hospi-
tal, Naples, Italy

Introduction. The percentage of long-term survival in elderly patients
with acute myeloid leukemia (AML) does not exceed 10-15% due to
relatively low complete remission (CR) rate and high incidence of
relapse. Besides, few data are available regarding therapeutic options for
elderly relapsed AML patients. Methods. Data were collected through a
questionnaire e-mailed to 32 hematologic institutions cooperating with
GIMEMA Foundation. Questions to be addressed regarded: 1) percent-
age of relapsed elderly patients treated with aggressive salvage
chemotherapy; 2) specific treatment administered; 3) selection criteria for
inclusion into intensive reinduction; 4) treatment given to patients not
eligible for intensive salvage. Results. The percentage of patients enrolled
into aggressive salvage regimens varied from 10 to 80% (median 50%)
at different Institutions. The most frequent factor influencing the thera-
peutic choice was performance status (97%). Additional factors were
age > 70 years (44%) and duration of first complete remission (53%).
Some Centers considered the following characteristics as single factors:
concomitant disease requiring specific treatment, cytogenetics at diag-
nosis, presence of active infections, informed consent and concomitant
extramedullary relapse. Regimens including Fludarabine and intermedi-
ate dose cytarabine (ARA-C) were most frequently used as aggressive
salvage therapy (59%), while Gemtuzumab Ozogamicin (GO) was used
in various combinations at 11 out of 32 Institutions (34%). Of note, GO,
which is currently registered in Italy for the treatment of AML in relapse,
was adopted as a single agent at one Center only. For patients not eligi-
ble to aggressive therapy, the most frequent approach included hydrox-
yurea (59%). Low dose ARA-C (LDARA-C) were adopted at 5 centers
either as single agent or in combination. Discussion. The therapeutic
approach for elderly AML relapsed patients is extremely heterogeneous
within different GIMEMA centres. A marked selection, ranging from 10
to 80%, is operated as to inclusion into aggressive salvage regimens and
only a small minority of patients are offered experimental approaches.
Work is currently in progress within the GIMEMA group in order to
design clinical trials specifically dedicated to the management of this
category of patients.

QUALITY OF LIFE - SUPPORT THERAPY -
TRANSFUSION MEDICINE

CO-121
HOME CARE SERVICES IN HAEMATOLOGY: A NEW COST ANALYSIS APPROACH

Ribera S, Munari L,1 Nichelatti M, Nosari AM, Cantoni S, Morra E
Department of Haematology; 1Medical Directorate, Niguarda Ca’ Granda Hos-
pital, Milan, Italy

Introduction. Over the last 15 years the traditional hospital-driven par-
adigm of care delivery has been challenged by the need to satisfy increas-
ing demand volume and complexity with limited resources. New serv-
ice concepts, like home care, have been introduced to avoid unnecessary
admissions and improve appropriateness. Their cost profile, however, is
yet to be established and the question as to whether better care can be
more efficiently provided outside the hospital is still unanswered. In
2002 a program to provide high-specialty home care services (HCS) to
onco-haematological patients was undertaken by the Dept. of Haema-
tology at Niguarda Hospital, Milan. Along with clinical activity, an eco-
nomic analysis was carried out in the last 2 years with the aim to assess
cost incurred to afford effective HCS. Both provider and societal perspec-
tive were adopted in order to disclose cost-shifting from the NHS to
patient’s family. Study design. Data from 110 haematological patients
enrolled between January 2005 and December 2006 were analysed. Total
and daily cost per patient were calculated based on analytical account-
ability by cost centre and compared with historical data from haemato-
logical inpatients undergoing either a standard hospitalization or a day-
hospital schedule. Average hospital stay within disease groups was also
calculated to weight comparisons with HCS patients by case severity.
The impact of therapeutic options (transfusions, chemotherapy, etc.) on
HCS cost structure was also assessed. Statistics were obtained by covari-
ance analysis and factor analysis with principal components. Discussion.
Available information on cost comparisons of HCS and hospital-based
services are biased by the current reimbursement system, where DRG
tariffs are not a reliable proxy of hospital costs. Our data in onco-haema-
tology do not support HCS as a cheaper surrogate for hospitalization,
being mostly aimed at medical and social support in aftercare and pal-
liative care. Savings are rather foreseen when inappropriate admissions
can be prevented by a satisfactory long-term patient-services relation.
Finally, treatment-related costs only accounted for about 17% of
resources spent for patient stay, as compared to 83% incurred for staff
and hotel costs, so that the impact of patient severity is almost negligi-
ble in our setting. The opposite is true in HCS, where the amount of care
provided is a relevant cost-driver, thus supporting a more favourable
cost-value profile.

CO-122
EPIDEMIOLOGICAL FEATURES OF PAIN IN HOSPITALIZED PATIENTS WITH BLOOD 
DISORDERS: AN ITALIAN SURVEY

Niscola P, Cartoni C,1 Piccioni D, Romani C,2 Cupelli L, Tendas A, Den-
tamaro T, Scaramucci L, Giovannini M, Tolu B, Perrotti AP, de Fabritiis P 
Hematology Division, Tor Vergata University, S.Eugenio Hospital, Rome,
1Human Biopathology and Hematology Department, La Sapienza University,
Rome; 2Armando Businco Cancer Centre, Cagliari, Italy 

Some recently reported experience claimed that the occurrence of pain
in haematological diseases may be potentially high. In order to investi-
gate the epidemiology of pain in this setting, a 6-months multicenter
study involving four Italian haematological Centres was performed. Pain,
as fifth vital sign, was regularly evaluated. A treatment protocol based
on the cancer pain WHO analgesic was applied. The study included 421
patients (201 male) with a median age of 67 (17-89) years. Haematolog-
ical diagnoses (Table 1) were as following: 141 (33%) non-Hodgkin's
lymphomas (NHL), 74 (18%) acute myeloblastic leukaemia (AML), 43
(10%) multiple myeloma (MM), 23 (5%) acute lymphoblastic leukaemia
(ALL), 35 (8%) other lymphoproliferative disorders, 35 (9%) myelodis-
plastic and chronic myeloproliferative disorders, and 71 (17%) non-
malignant haematological diseases. Of 421 patients, 157 (37%) experi-
enced almost one pain syndromes. The highest incidences of pain were
recorded in MM and in acute leukemias (77% and 43% respectively);
lower values were recorded in other diseases. Among the 157 patients
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with pain, 53 (35%) presented more than one pain syndromes, so that
they accounted for a total of 223, the pathophisiology of the which was:
103 (46%) deep somatic, deriving from the bone in most cases, 44 (20%)
superficial somatic (mucositis and cutis derangements), 40 (18%) viscer-
al, 12 (5%) neuropathic, 24 (11%) mixed or by unknown mechanisms.
The median pain intensity (from 0=no pain to 10= the most severe)
score was 6 (2-10). Visceral pain and incident pain were observed pre-
ponderantly in NHL and MM patients respectively. Out of 157 patients
with pain, 101 (64%) were in advanced phase of disease; they collective-
ly accounted for 159 (71%) of the 223 recorded pain syndromes. The
adopted treatment approach, integrating causal interventions (if appli-
cable) and analgesic measures, including the adjuvant agents to treat
neuropathic pain, allowed a quickly control of pain (reduction of pain
score of almost 50% within 24 hours) in 181/223 (81%) of the pain syn-
dromes. In conclusion, pain is a significant symptom experienced by
hospitalized haematological patients; moreover, most pain syndromes
can be effectively controlled by the available treatment strategies. There-
fore, the implementation of clinical pathways and of standardized pro-
tocols based on well-defined algorithms can provide the auspicial
advancements toward a pain-free haematological hospital. 

Table 1. Pain in haematological wards: incidence and relative distribution
of pain syndromes in haematological diseases. 

Disease Total Patients (%) Pain Patients / Total Patient (%) No of Pain syndromes (%)

NHL 141 (33) 52/141 (37) 82 (37)

AML 74 (18) 32/ 74 (43) 45 (20)

MM 43 (10) 33/ 43 (77) 42 (18)

ALL 23 ( 5) 10/ 23 (43) 19 ( 8)

LPD 34 ( 8) 8/ 34 (23) 10 ( 5)

MPD 36 ( 9) 12/ 36 (34) 15 ( 7)

NMHD 71 (17) 10/ 77 (13) 10 ( 5)

Total 421 (100) 157 (37) 223 (100)

NHL: non Hodgkin lymphomas; AML: acute myeloid leucemias; MM: multiple myeloma; ALL: acute lymphoblastic leukemias;
LPD: others chronic lymphoproliferative disorder; MPD: chronic myeloproliferative disorders; NMHD: non malignant heamato-
logical diseases.

CO-123
GRANULOCYTE TRANSFUSIONS FOR PATIENTS WITH SEVERE FEBRILE NEUTROPENIA

Maresca M, Putzulu R, Bianchi M, Rago I, Piccirillo N, Sorà F, Sica S,
d'Onofrio G, Leone G
Blood Transfusion Service, Hematology Institute, Catholic University of Sacred
Heart, Rome, Italy

Introduction. Chemotherapy-related neutropenia is the major risk fac-
tor for the development of bacterial or fungal infections. Although antibi-
otic therapy is often effective to control infections before neutrophil
engraftment, severe febrile neutropenia remains a life-threatening con-
dition. Thus it was hypothesized that granulocyte-colony-stimulating
factor (G-CSF)-mobilized granulocyte transfusions (GTX) would result
in clinical benefit during chemotherapy-related neutropenia. In the last
years, emerging drug resistant microbiological agents, technical improve-
ment in cell collection and wide use of high dose chemotherapy
increased GTX practice. We report one-year experience of granulocyte
collections in healthy donors at our Institution. Methods. From January
2006 to December 2006 we administered GTX to 10 patients (7 female,
3 male, median age 41 years) with haematological malignancies (acute
leukaemia or lymphoma) and severe febrile neutropenia after
chemotherapy. Twenty-six donors were enrolled, 20 males and 6
females with a median age of 40 years (range 25-55) and a median
weight of 71 kg (range 56-110). All of them had signed an informed con-
sent for G-CSF administration and leukapheresis. G-CSF was adminis-
tered subcutaneously (5 micrograms/kg) 12 hours only before the first
of two consecutive leukapheresis. Granulocytes were harvested with-
out any sedimenting agent. Results. We performed a total of 49 leuka-
pheresis procedures. Median pre-leukapheresis WBC count was
19,360/microliter, neutrophils count was 16,694/microliter. We
processed a median blood volume of 7000 ml and we obtained a medi-
an yield of 21.73×109 PMN in the first-day collections and 8.2×109 PMN
in the second-day collections. Red cell removal was performed in 23
leukapheresis product and the nucleated cells median recovery was more
than 90%. Discussion. Each patient received a median of 5 GTX (range

1-12) without any adverse reactions. Six out of ten patients are alive
and four are dead, only one of these during severe febrile neutropenia
episode. This protocol with single G-CSF administration and granulo-
cyte collection on two consecutive days permitted to collect a total dose
of almost 30×109 PMN from a single donor. Granulocyte collection is
safe, effective and reproducible and the lack of sedimenting agent does
not expose donors to additional risk factors.

CO-124
LONG TERM ACTIVITY AND ONGOING DEVELOPMENTS TOWARD A NEW MODEL OF HOME
CARE ORGANIZATION IN ROME: THE ROMAIL - GIUSEPPE PAPA HOME 
HAEMATOLOGICAL HOSPITAL

Niscola P, Cartoni C,1 de Fabritiis P, Foà R,1 Mandelli F1,2

Hematology, S.Eugenio Hospital, Tor Vergata University, Rome; 1Human
Biotechnology and Hematology Department, La Sapienza University, Rome,
2President of Associazione Italiana contro le Leucemie, Linfomi e Mieloma (AIL),
Italy

Crucial developments have been achieved in recent years in the field
of haematological home care (HC), which has affirmed itself as a safe
and effective alternative to the hospitalisation. Most HC haematologi-
cal services have been traditionally provided by non-profit health care
organisations (NPHCOs); however, the integration of such private serv-
ice with public health institutions has been rarely provided. In Rome,
haematological HC services, belonging to the S.Eugenio Hospital and the
Human Biotechnology and Haematology Department of La Sapienza
University, were started in 1990 and 1993 respectively. As March 2007,
1782 patients with a median age of 70 years (4-98) have been followed
at home by the two HC teams. The most relevant findings of their activ-
ities are summarised in Table 1. 

Table 1. Home Care in Hematology in Rome: some activity and clinical out-
come indicators. 

Activity and Outcome Indicators No

Total Patients 1782

Chronic Patients 677 (38%)

Advanced Patients (life expectancy < 90 days) 834 (47%)

Patients on causal treatments (Early discharged) 271 (15%)

Median days (range) HC duration (Total) 27 (1-2490)

Median days (range) HC duration (Chronic) 365 (1–2490)

Median days (range) HC duration (Advanced) 18 (1-407)

Median days (range) HC duration (Early discharged) 11 (1-826)

Red Blood Cells Packets 11213

Platelet Transfusions 1939

Anti-infectious drugs intravenous infusions 9215

Patients died (total) 1443

Patients died at home 1075 (74%)

Patients died in hospital 368 (26%)

Diagnosis %

Acute Leukemias 38

Lymphomas 28

Multiple Myeloma 13

Myelodysplastic Syndromes 13

Others 8

Incidence of major symptoms and complications %

Fatigue 89

Pain 55

Infections 49

Bleeding 27

Transfusions and intravenous therapy (antibiotic, antiviral, antifungal
drugs, fluids and so on) were the major type of domiciliary interventions;
analgesic treatments, supportive and rehabilitation therapies and other
symptoms control measures were also delivered at home. The cumula-
tive median HC duration for the 1782 patients was 27 days (1-2490)
with wide variations due to the different care systems and decision-
making models that have been adopted according to life expectancy and
phase of the disease. Patients on causal treatments, including those at
high risk of complications due either to the severe neutropenia or
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because were early discharged after an allogenic SCT, were 271 (15%).
They received appropriate measures to allow early discharge from the
hospital and/or avoiding unnecessary hospital stays. No fatal complica-
tions occurred at home in this selected patient’s population. 1443 chron-
ic and advanced patients died; 1075 (74%) at their home and 368 (26%)
after an hospital admission, generally due to the distress of the relatives.
The second part of the project focused on the peculiar administrative
management of HC organisations and the need of integration between
the two HC team and with the existing public health services. A prop-
er agreement was established between HC service providers (RomAIL
and Giuseppe Papa HC ONLUS) and the local public Health Services, to
provide the payment of HC operators, based on a fare for each domicil-
iary access. The payment was guaranteed by NPCHOs, but deposited
on the salary allotment of the dependent therefore protecting him or
her from insurance point of view. This preliminary approach should be
followed by a more defined normative plan for these activities, estab-
lished by the Regional Health Department for the development of appro-
priate accountability and reimbursement system similar to those provid-
ed by the Italian Diagnosis Related Groups. In conclusion, HC was a safe
and effective alternative to the hospitalisation, including a favourable
cost-effectiveness profile. Moreover, the integration with the public
health system reflects the aims of the Lazio Regional Health Depart-
ment and of Local Public Health Agencies toward a modern vision of the
health care in which HC is an essential basing function. 

CO-125
DELAYED TRANSFUSION REACTIONS: A REAL CLINIC EMERGENCY?

Maroni P, Cangemi A, Cattaneo S, Di Dio D, Rossi D
Servizio di Immunoematologia e Trasfusione, Ospedale di Circolo e Fondazione
Macchi, Varese, Italy

Delayed transfusion reactions (DHTRs) are defined as those occurring
more than 24 hours following a transfusion of blood or blood compo-
nents: these are usually delayed haemolytic reactions due to the devel-
opment of red cell alloantibodies (alloAb). DHTRs occur regularly world-
wide despite the fact that it is now general practice to take all red cell
alloAb ever detected in a patient’s blood in to account at the time of the
new transfusion. With the aim to identify DHTRSs and their clinical
impact we evaluated 46 patients, 22 male, 24 female, ages ranged from
27 to 91, transfused with red blood cell concentrates (RBC) matched
with an extended phenotype and leukodepleted bedside. 14 patients
were affected by non haematological disorders (3 anemia in renal fail-
ure, 11 chronic iron deficiency). 32 patients were affected by haemato-
logical deseases:15 myelodisplastic sindrome (MDS) 12 myeloprolifera-
tive disorders (MPD) 5 thalassaemia syndromes (TS). Indirect liss
antiglobuline test (IAT) and direct antiglobuline test (DAT) were per-
formed using a sensitive gel test (DiaMed); an eluate from the red cells
was investigated for positive DAT. In non-haematological group (RBC
transfused ranged from 4 to 240, mean 56) none developed alloAb, there
was a single case of positive DAT IgG with neither serological evidence
of hemolysis nor detectable antibodies in eluate. In haematological group
(RBC transfused ranged from 4 to 418, mean 131), 3MDS patients and
2MPD patients had known alloAb (2 anti- Kell, 1 anti Lea, 1 anti c+E, 1
anti E); 3MDS (20%), 5MPD (42%), 3TS (60%) patients developed a
positive DAT IgG. 1MDS, 3TS but none MPD DAT-positive patients
had serological evidence of hemolysis (raised plasma bilirubin and LDH,
low haptoglobin). Autoantibodies were detected in eluate made from 2
MPD and 1 MDS patients’ red cells; no alloAb were detected in eluates.
The policy of testing patients for the formation of new alloAb before
every transfusion, to taking all red cell alloAb ever detected in to account
at the time of the new transfusion and to extending phenocompatibili-
ty to non-D Rhesus and Kell system seem to be sufficient to limit
DHTRs. May be that DAT positive in some haematological patients
(most MPD) depend on damage of red cell membrane with no real clin-
ical impact. In TS patients in which we found DAT positive and haemol-
ysis but no antibodies were detectable, more sensitive technique will be
use to differentiate between autoimmune haemolytic anemia and
DHTRs. 

CO-126
EPIDEMIOLOGY AND MANAGEMENT OF BLEEDING IN PATIENTS WITH ADVANCED
HAEMATOLOGICAL MALIGNANCIES FOLLOWED AT HOME 

Cartoni C, Niscola P,1 Brunetti GA, D’Elia GM, Romani C,2

Giovannini M,1 De Luca AM, de Fabritiis P1, Mandelli F, Foà R
Human Biopathology and Hematology Department, La Sapienza University,
Rome; 1Hematology Division, Tor Vergata University, S.Eugenio Hospital, Rome;
2Armando Businco Cancer Centre, Cagliari, Italy

Background. Patients with advanced haematological malignancies (HM)
may experience major bleedings, which can heavily afflict the quality of
life (QoL) and represent a difficult problem solving in the home care
(HC) management. Aims. In order to address this issue, we performed
a prospective study in a haematological HC setting. Methods. Regular
patient’s symptom assessment included haemorrhagic complications.
Complete bloods counts, were frequently executed (3687 blood collec-
tions performed during 33.698 home care days, 0.11 blood collection/
day/patient). Patients were followed at home until death for a mean
period of 72+144 (1–1132) days. Out of 33.698 days of HC, in 7018
(21%), a platelet count <20×109/L was found in 217 (46%) of 469
patients, which received prophylactic prednisone and tranexamic acid;
108 (50%) of them, presented major haemorrhages. No prophylactic
platelet transfusion was administered in thrombocytopenic asympto-
matic patients. A doctor of our service on continuous duty was available
24 hours daily all year around. In the event of any haemorrhagic com-
plications, patients received treatment with local haemostasis, tranexam-
ic acid and, if necessary and available, platelet concentrates. In case of
uncontrolled massive bleeding affected patients perceived to be close to
death and for whom resuscitation is not appropriate, palliative sedation
was offered. Results. Out of 469 patients, 123 (26%) developed 232 major
bleeding episodes. Severe thrombocytopenia, younger age, diagnoses of
acute leukemias, active infections and mucositis, were significantly cor-
related with the occurrence of bleeding (Table 1). 

Table 1. correlation between bleeding and others clinical features.. 

Clinical feature Bleeding Patients Patients without bleeding p Value

Severe thrombocytopenia 104/123 113/346 <0.00001
Age* (years) 53±24 67±17 <0.00005
ALL,AML, BC/others 81/42 63/283 <0.00005
Active infections 73/123 89/346 <0.001
Mucositis 30/123 26/346 <0.001
RBCP* (units) 9.1±11.9 5.6±14.2 0.035
Sex (M/F) 61/62 197/149 0.193
Home Care* (days) 61±111 75±137 0.335
KPS < 50 51/123 158/346 0.857

ALL: Acute Lymphoblastic Leukaemia; AML: Acute myeloid leukaemia; BC: Blastic Crisis; RBCP: Red Blood Cell Packets: KPS:
Karnofsky Performance Status. * Average + SD

Out of 232 major bleedings, 210 (91%) occurred in patients with
severe thrombocytopenia. This finding occurred most frequently in
patients with acute myeloblastyc leukaemia (AML), acute lymphoblastyc
leukemia (ALL) and blastic crises than in those affected by others hemo-
phaties (p<0.00005). Between acute leukaemia’s, the incidence of bleed-
ing was higher in AML than in ALL (p=0.049) and in younger patients
than in others (median age, years, 50 vs. 72, p<0.00005). The control of
bleeding was achieved in 206/232 (88%) of cases; it was fatal in 26/232
(12%) cases; thus, out of 447 deceased patients, a haemorrhagic death
was recorded in 26 (6%) of them. Conclusions. A close correlation
between the incidence of haemorrhages and lowest platelet counts was
found, although only one half of severe thrombocytemic patients expe-
rienced major bleedings that have been effectively managed at home.
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CO-127
QUALITY OF LIFE IN ELDERLY PATIENTS WITH ACUTE MYELOID LEUKEMIA

Oliva E,1 Latagliata R,2 Specchia G,3 Pastore D,3 Ronco F,1 Vincelli I,1

Impera S,4 Guglielmo P,4 Carmosino I,2 Alati C,1 Breccia M,2

Volpicelli P,2 Alimena G,2 Nobile F1

1Divisione di Ematologia, Azienda Ospedaliera Bianchi-Melacrino-Morelli, Reg-
gio Calabria 2Dipartimento di Biotecnologie Cellulari ed Ematologia, Università
La Sapienza, Roma, 3Cattedra di Ematologia, Policlinico Università di Bari,
Bari, 4Divisione di Ematologia, Catania, Italy 

Treatment of acute myeloid leukemia (AML) in the elderly is gener-
ally tailored on the basis of age, performance status, concomitant dis-
eases and patient consent. Toxicity and low response rates are major
constraints and therapeutic options are often conditioned by clinicians
opinions rather than patient preferences. Health-related quality of life
(HRQoL) may be useful in this setting. We designed a prospective mul-
ticenter study to evaluate the predictive potentials of HRQoL measures
on prognosis in elderly (> 60 years) AML patients. All consecutive
patients admitted to Hospital with de novo AML and capable of complet-
ing the QoL questionnaires were included in the study. HRQoL was
measured by the QOL-E and the EORTC QLQ-C30 questionnaires. One
hundred and seven patients (M 55 and F 52) were included in the study.
Mean age was 72±SD 6 years. Only 10 patients had an ECOG PS > 1 at
diagnosis. The questionnaires showed good internal consistencies.
Scores were low at baseline (reflecting poor HRQoL), particularly in the
global and QOL-E fatigue and disease-specific scores. The presence of
concomitant diseases was associated with poorer QoL. ECOG PS grades
were associated with peripheral blasts (p=0.034) and QOL-E functional
(p=.001) and fatigue scores (p=0.02). Baseline Hb levels correlated with
QLQ-C30 physical function (p=0.008), role function (p=0.02) and fatigue
(p<0.0001). Increasing age was correlated with EORTC physical func-
tion (QLQ-C30 r=-0.217, p=0.001; QOL-E r=-0.176, p=0.016), role func-
tion (QLQ-C30 r=-0.248, p=0.001, QOL-E r=-235, p=0.002) and fatigue
(QLQ-C30 r=0.239, p=0.001; QOL-E r=-0.210, p=0.003) scores. After 1
month, 72 patients were evaluable: a decrease in QoL-E physical func-
tioning (delta=-8, p=0.009), QLQ-C30 role functional (delta=-15,
p=0.002), QoL-E social function (delta=-10, p=0.012) and an increase in
fatigue (QLQ-C30 delta=8, p=0.028) were demonstrated. After 6
months, 19 survivors had a significant increase in QoL-E total (p=0.18l,
functional (p=0.042), specific (p=0.004) and treatment-outcome index
scores (p=0.032) and had better initial QoL scores. In elderly AML
patients, HRQoL is poor at diagnosis, especially with increasing age,
especially in patients with concomitant diseases, and it deteriorates dur-
ing initial treatment. However, survivors at 6 months experience
improvements in HRQoL, representing patients worth treating. HRQoL
may indicate patient-tailored therapy in elderly AML patients.

CO-128
PALIFERMIN REDUCES INTESTINAL TOXICITY AND LENGTH OF HOSPITALIZATION IN
MULTIPLE MYELOMA PATIENTS RECEIVING HIGH DOSE MELPHALAN

Milone G, Murgano P, Pinto V, Battiato K, Poidomani M, Leotta S,
Strano A, Privitera A, Mercurio S, Giustolisi R
Divisione di Ematologia ed Unità di Trapianto di Midollo, Ospedale Ferrarot-
to, Catania, Italy

Introduction. Palifermin has been studied after TBI containing regimen
and after BEAM schedule while benefits of this agent has not studied
after High Dose Melphalan. Methods. We have employed Palifermin in
20 patients affected with Multiple Myeloma that received high Dose
chemotherapy with Melphalan (200 mg/m2) and we compared clinical
results obtained using Palifermin with those of a second group of 31
patients affected with MM and treated previously in our Institution
using the same High Dose Schedule and the same anti-infectious pro-
phylaxis. The two groups were not different in age (p=0.49), sex (p=0.2),
WBC in P.B (p=0.3), and number of lines of chemotherapy received pre-
viously (p=0.4). All patients were transplanted using PBSC as hematopoi-
etic rescue and CD34+ dose was not different in the two groups (p=0.9),
all patients received G-CSF during aplasia post chemotherapy. Oral
mucositis grade was assessed using DMS score. Results. Time for
hematopoietic reconstitution and transfusion needs were not different
in the two groups. We have not detected significant difference in max-
imum mucositis score in the two groups, neither duration of oral
mucositis resulted different, however Palifermin was associated with a
reduction of duration of diarrhea (5 days versus 7 days. p=0.06), with a
reduction of use of Total Parental Nutrition (p=0.0001) and with a reduc-
tion of duration of TPN (15 days versus 4.3, p=0.0002). Length of hos-
pitalization was also significantly reduced with Palifermin in respect to
patients that did not received KGF (11 days versus 16 days, p=0.0006).
FUO was diagnosed in only 16% of Palifermin patients versus 34% of
group NO-Palifermin (p=0.1). Discussion. In conclusion Palifermin in MM
patients undergoing Autologous PBSC transplantation determines a
reduction of intestinal toxicity and a reduction of hospitalization length. 

56 | haematologica/the hematology journal | 2007; 92(s3)

Oral Communications



POSTERS

LYMPHOMAS I

PO-001
A PHASE II TRIAL OF FM (FLUDARABINE AND MITOXANTRONE) CHEMOTHERAPY FOL-
LOWED BY YTTRIUM 90 (90Y) IBRITUMOMAB TIUXETAN (ZEVALIN) PREVIOUSLY
UNTREATED INDOLENT NON FOLLICULAR LYMPHOMA PATIENTS

Fina M, Tani M, Fanti S,1, Musuraca G, Perrotti A,2 Vitolo U,3 Botto B,3

Marchi E, Benevolo G,3 Stefoni V, Zinzani PL, Baccarani M
Institute of Hematology and Medical Oncology L. & A. Seragnoli, University of
Bologna, 1Nuclear Medicine Division, S.Orsola-Malpighi Hospital Bologna;
2Hematology S. Eugenio, Roma; 3Hematology ASO S.Giovanni Battista ,Tori-
no, Italy

We conducted a prospective, single arm, open-label, non-randomized,
multicenter, phase II trial to evaluate the efficacy and safety of 90Y Ibri-
tumomab Tiuxetan (90Y-IT) of a novel new approach combining induc-
tion chemotherapy with Fludarabine and Mitoxantrone (FM) followed
by consolidation with 90Y-IT for patients with previously untreated indo-
lent non-follicular lymphoma (indolent non-FL). Patient’s eligibility was
represented by: patient age 18 years or older with biopsy-proven,
untreated, bidimensionally misureable, stage II, stage III, or stage IV
indolent non-FL expressing the CD20 antigen; WHO performance sta-
tus of 0 to 2. Patients were treataed with standard FM chemotherapy
every 28 days for 6 cycles. Patients were restaged 4 to 8 weeks after
completion of the sixth cycle of FM chemotherapy. Patients achieving
at least a partial response after 6 cycles of FM chemotherapy were eligi-
ble for consolidation with 90Y-IT provided the granulocyte count was
greater than 1500/microl, the platelet count exceeded 100.000/microl,
and the bone marrow examination at the completion of FM chemother-
apy demonstrated no more than 25% involvement with lymphoma. All
patients were eligible to receive a single dose of 90Y-IT 14.8 MBq/kg (0.4
mCi/kg). At data of this abstract, 26 patients were enrolled and among
these 26 patients 20 were subsequentially treated with 90Y-IT. Histolog-
ically, 10 had marginal zone lymphoma, 8 had lymphoplasmacitic lym-
phoma, and 8 had a small lymphocitic lymphoma; 13 were male and 13
female; the median age was 61 years (range 45-82); 4 were stage III, and
22 stage IV. After the FM treatment the overall response rate was 80%
including 50% CR and 30% PR. Time to event analyses, including TTP
and duration of response are pending further follow-up. Treatment was
well tolerated; grade 3-4 AEs were seen in 13 patients; the most common
grade ≥3 AEs was neutropenia. Among the 20 patients subsequentially
treated with 90Y-IT, 7 (27%) patients improved their remission status
from PR to CR. The 90Y-IT toxicity included grade 3-4 hematologic AEs
in 16 patients; the most common grade 3-4 AEs were neutropenia (11
patients) and trombocytopenia (16 patients). Red blood cells and/or
platelets transfusions were given to 6 patients. These preliminary data
indicate the feasibility, tolerability, and efficacy of FM plus 90Y-IT regi-
men for patients with untreated indolent non-FL. 

PO-002
SURGICAL RESTAGING OF PET POSITIVE RELAPSES OF MALIGNANT LYMPHOMA

Boaron M,1 Kawamukai K,1 Forti Parri S,1 Zinzani PL,2 Stefoni V,2

Lofaso F,1 Bonfanti B1

1Division of General Thoracic Surgery, Maggiore–Bellaria Hospital, Bologna;
2Institute of Hematology and Oncology L. and A. Seràgnoli, University of
Bologna, Italy

In the last few years, fluorodeoxyglucose (FDG)-positron emission
tomography (PET) has shown a number of potential advantages in refin-
ing and improving the management of Hodgkin’s disease (HD) and
aggressive non-Hodgkin’s lymphoma (NHL). PET plays a significant role
in the initial staging, in the evaluation of residual masses after therapy,
and in the monitoring of therapy response early in the course of the
treatment regimen. We reviewed the clinical and pathological data of 30
consecutive patients (21 HD and 9 NHL) with a suspicion of lymphoma
relapse on the basis of a positive mediastinal PET scanning. In our expe-
rience PET positivity in the mediastinum of a patient being followed up
for a mediastinal lymphoma should not be considered sufficient for diag-

nostic purposes (false positive rate. 43%). Histological confirmation can
safely be carried out with various biopsy techniques which include per-
cutaneous core needle biopsy under CT-guidance through a 15 G
Menghini needle, video-mediastinoscopy, pre-vascular mediastinoscopy,
extended video-mediastinoscopy, anterior mediastinotomy, cervicotomy
+ manubriotomy (sternal split), video-thoracoscopy (VATS) and stan-
dard thoracotomy. A reliable histological confirmation can be obtained
in this setting mainly with mini-invasive approaches and low morbidi-
ty, provided that the timing and the type of biopsy technique is chosen
appropriately, taking into account the clinical and imaging findings of the
individual patient.

PO-003
ANALYSIS OF GENETIC POLYMORPHISMS OF METABOLIZING AND DNA REPAIR GENES
IN NON-HODGKIN’S LYMPHOMA

Bono C, Agueli C, Patti C, Cammarata G, Marfia A, La Rosa M,
Pagano M, Salemi D, Mirto S, Santoro A
Laboratorio di Ematologia e Citogenetica Molecolare; Divisione di Ematologia con
Trapianto di Midollo Osseo, Azienda. Ospedaliera V. Cervello, Palermo, Italy

Introduction. Everyone has a unique combination of single nucleotide
polymorphisms (SNPs) that modify susceptibility and response to drugs,
chemicals and carcinogenic exposures. Genetic polymorphisms in the
genes encoding for drug-metabolizing enzymes, underlying the variation
in enzyme activity, can modify individual susceptibility to cancers as
well as the response to therapy. Moreover, it has been hypothesized in
many studies that polymorphisms in DNA repair genes reduce their
capacity to repair DNA damage and thereby lead to a greater suscepti-
bility to cancer or age-related diseases. To asses whether the individual
polymorphic trait may be associated with increased risk of development
of lymphoma we screened different common polymorphisms in a series
of 65 patients affected by non-Hodgkin’s lymphoma (NHL). We tested
polymorphisms of some genes involved in toxicant metabolism and
DNA repair. We also analyzed 74 unrelated controls for metabolizing
genes; instead for DNA repair gene we referred to control allelic fre-
quency reported in literature. Methods. A total of 13 allelic variants were
evaluated, 8 for the metabolizing genes and the 5 for the DNA repair
genes: null genotype for GST-M1 and T1, three SNPs for CYP3A4 (-
392A>G, Phe189Ser and Leu293Pro), two for CYP2E1 (-1053C>T and
–1293G>C), one for for NQO1 (Pro187ser), three for XRCC1
(Arg194Trp, Arg280His, Arg399Gln), one for XRCC3 (Thr241Met) and
one for XPD (Lys751Gln). Sequences and selected polymorphisms were
retrieved from www.ncbi.nlm.gov/ web-site. To search for the SNP DNA
variants we performed a single base extension reaction assay (SNAPshot Kit,
Applied Biosystem). Reaction products were detected by ABI PRISM
310 and analyzed by using ABI GeneScan software (Applied Biosystem,
CA). Results. The analyzed NHL patients showed an incidence of poly-
morphisms in the majority of metabolizing enzymes tested similar to
that reported in control groups. In particular we found 4,9% patients car-
rying the CYP3A4 -392 variant, none CP3A4 189, none CYP3A4 -293,
11,6% CYP2E1 -1053, 8,3% CYP2E1 -1293, 24,2% NQO1 187 and
33,8% GST-M1-null genotypes. We found a GST-T1 null variant fre-
quency lower (12,6%) than the one reported in controls (41-54%)
(p<0.005). The data regarding DNA repair genes show an association
between the XRCC1 Arg280His (15.25% in NHL group vs 5% in con-
trol; p<0.005). and Arg399Gln (48.2% vs 63% p<0.05) and the lymphoma
patient. No significant association was demonstrated for XRCC1-194
(16,9%), XRCC3-241 (68,9%) and XPD-751 (47,8%) variants. Discus-
sion. A number of studies have investigated about the role of DNA poly-
morphisms in cancer susceptibility , but their analysis was often restrict-
ed to evaluate single o limited number of SNPs, carrying conflicting
results. The prevalence of each polymorpshism varies greatly among
different ethnic groups and can influence the power and interpretation
of epidemiological data, study of more numerous and homogeneous
patient/control population is needed. 
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PO-004
VEBEP AND LOW-DOSE RADIOTHERAPY:A VINORELBINE-CONTAINING THERAPY FOR
NEWLY DIAGNOSED ADVANCED HODGKIN'S LYMPHOMA

Magagnoli M, Balzarotti M,1 Spina M,2 Siracusano LV,1 Isa L,3 Pinotti
G,4 Navarria P,6 Morenghi E,1 Tirelli U,2 Santoro A1

1Oncologia Medica ed Ematologia-Istituto Clinico Humanitas, Rozzano (MI;
2Oncologia Medica A, Centro di Riferimento Oncologico, Aviano; 3Divisione di
medicina Interna, ospedale San Luigi, Gorgonzola; 4Pinotti G , Divisione di
Medicina Oncologica, Ospedale di Circolo, Varese; 6Divisione di radioterapia e
radiochirurgia Istituto, Clinico Humanitas, Rozzano (MI), Italy

Introduction. To test the efficacy and toxicity of a new-
generation,vinorelbine-containing, VEBEP regimen in Hodgkin’s lym-
phoma (HL) with low-doses radiotherapy (RT) with the primary aim to
reduce short and long-term toxicity and, if possible, to improve thera-
peutic outcome. Methods. From November 1997 to February 2004, 121
consecutive adult patients with newly diagnosed biopsy-proven HL,
classified as stage IIAX, IIB, III (A and B), and IV (A and B) according to
the Ann Arbor criteria, were enrolled into this prospective nonrandom-
ized study. The regimen consisted in epidoxorubicin 30 mg/mq iv day
1-3, cyclophosphamide 1000 mg/mq iv on day 1, VNR 25 mg/mq iv on
day 2, bleomycin 10 mg/mq iv on day 3, and prednisone 100 mg iv day
1-3. Treatment plan varied on the basis of Ann Arbor/Cotswold stage:
locally extensive disease were given four courses of VEBEP and involved
field (IF) RT at same doses, whereas advanced stages were given six
courses of VEBEP with RT only on bulky sites. Results. A total of 105
patients (87%) entered complete response (CR) at the end of the treat-
ment program. CR rate was significantly worse in patients with stage
IV compared with patients with stage II and III (67% vs 95% vs 92, p=
0.004) and in patients with B-symptoms (p=0.02). Toxicity was global-
ly mild, with neither toxic-deaths or hospitalisation. Eighteen (17%) out
of 105 complete responders showed lymphoma relapse within six years
from the starting chemotherapy. With a median follow-up of 57 months,
72% patients were free from lymphoma progression (FFP). FFP was sig-
nificant inferior in patients with stage III and IV compared with patients
with locally extensive disease (63% vs 78% p=0.009) and B-symptoms,
(62% vs 84% p=0.01), respectively A total of 10 patients have died with-
in six years from starting VEBEP: nine of disease progression and one of
second tumor, for an overall survival rate of 91%. Among the 111
patients alive, all but one are disease free, 87 in first CR, and 23 in sec-
ond or further CR with an FF2P of 74% at 31 months from relapse. Con-
clusions. Despite VEBEP regimen show a FF1P probability lower than
other common new regimens, the very low toxicity allows a full salvage
therapy with an optimal FF2P. An increase in dose-intensity is planned
for patients at higher risk.

PO-005
LOW-DOSE ORAL FLUDARABINE PLUS CYCLOPHOSPHAMIDE AS FIRST-LINE TREATMENT
IN ELDERLY PATIENTS WITH INDOLENT NON HODGKIN LYMPHOMA

Fabbri A,1 Lenoci M,1 Gozzetti A,1 Chitarrelli I,1 Olcese F,2

Raspadori D,1 Gobbi M,2 Lauria F1

1Azienda Ospedaliera Universitaria Senese,  UOC Ematologia e Trapianti;
2Università di Genova, Cattedra di Ematologia, Italy

Fludarabine (Flu) containing regimens have been reported to be high-
ly effective in the treatment of indolent lymphoid malignancies, how-
ever excessive toxicity, such as severe infections and myelosuppression
occur frequently and particularly in elderly patients. We previously
showed that low-dose combination of fludarabine and cyclophosphamide
(Cy) resulted in a mild toxicity, still allowing a high response rate both
in untreated and relapsed/refractory patients with chronic lymphopro-
liferative disorders. On the basis of these results we applied this sched-
ule to untreated advanced stage indolent non Hodgkin lymphoma
(NHL). Twenty-five elderly patients (11 males and 14 females) with
NHL: 6 patient with small lymphocytic lymphoma (SLL), 15 with mar-
ginal zone lymphoma (MZL) and 4 with follicular lymphoma (FL), were
enrolled in this study. The median age of patients was 74 years. Treat-
ment schedule consisted of oral Flu 25 mg/m2/day (40 mg total dose) and
Cy 150 mg/m2/day, both for 4 consecutive days. Treatment was repeat-
ed every 28 days for 4 cycles. All patients were evaluable for response
and toxicity. Twenty-one out 25 patients (84%) were responsive. In par-
ticular, CR was obtained in 10 patients (3 SLL, 5MZL, 2FL) while PR was

obtained in 11 patients (4SLL, 5MZL, 2 FL). The remaining 4 patients (3
MZL and 1 SLL) were considered non-responders and shifted to alter-
native treatments. During an observation period of 37 months we
recorded an overall survival (OS) rate of 70% (median not reached at 37
months) and a median event free survival (EFS) of 20 months. Haema-
tological toxicity consisted mainly of grade 2-3 neutropenia and anaemia
(26%), while extra-haematological toxicity was represented most by
grade 1-2 episodes. Five patients died (20%), four due to progressive
disease and one of sudden death unrelated to treatment. This reduced-
dose Flu-based oral regimen showed, compared with standard- dose
schedules, a lower toxicity with equivalent efficacy. The treatment is
easy to administer on an outpatient basis and its tolerability is good. 

PO-006
INTENSIFIED FULL DOSE INDUCTION THERAPY (HD-MACHOP-R) AND ASCT AS FRONT
LINE THERAPY FOR PATIENTS WITH HIGH-RISK DIFFUSE LARGE B-CELL LYMPHOMA 
(B-DLCL)

Zaja F, De Luca S, Buttignol S, Simeone E, Battista M, Lovato S, 
Sperotto A, Savignano C, Patriarca F, Michelutti A, Candoni A, 
Damiani D, Fanin R
Clinica Ematologica, DIRM, Azienda Ospedaliera Universitaria, Udine; Isti-
tuto di Medicina Trasfusionale, Azienda Ospedaliera Universitaria, Udine, Italy

Introduction. Despite the addition of Rituximab to CHOP chemother-
apy have improved the outcome of patients with B-DLCL, in a large part
of cases with high-intermediate risk (HI) and high (H) risk, according to
the International Prognostic Index (IPI), the prognosis remain dismal.
Post induction consolidation with high-dose treatment (HDT) and autol-
ogous stem cell transplant (ASCT) have been proposed as a possible
way to improve the rate of response and survival; however the results
of different randomized studies have yielded conflicting results. The
aim of the present single-centre study was to investigate the therapeu-
tic impact of an intensified induction regimen followed by ASCT in a
cohort of previously untreated, HIV negative, adult patients (age 18-60
years) with a histological confirmed diagnosis of B-DCLC. Methods.
Twenty-four unselected consecutive patients, median age 41 years, 16
with HI and 8 with H IPI risk were enrolled into the study between June
2002 and April 2006. The therapeutic program was based on the admin-
istration of an intensified CHOP-R induction regimen, named HD-
MACHOP-R, involved-field radiotherapy on localized residual disease,
HDT and ASCT. The HD-MACHOP-R regimen consisted of two arms
(A and B) which were alternated every 21 days for 6 courses. Arm A dif-
ferentiated from standard CHOP-R because of the addition of
methotrexate 1500 mg/sqm and cytosine arabinoside 1000 mg/sqm.
Arm B differentiated because of the addition of methotrexate 500
mg/sqm, cytosine arabinoside 4000 mg/sqm (subdivided in 2 doses) and
for the use of iphosphamide 1600 mg/sqm (subdivided in 2 doses)
instead of cyclophosphamide. Stem cells (SC) harvesting was performed
from peripheral blood after the fourth, fifth or sixth HD-MACHOP-R
course after G-CSF priming. HDT was performed between 2 to 3
months after the end of the induction therapy using BAVC as condition-
ing regimen. Results. After induction therapy, 16 patients (67%) achieved
CR/CRu, 5 PR (21%), 2 were NR (8%) and 1 was not valuable because
of toxic death after the first course. Grade III-IV anemia, thrombocytope-
nia and neutropenia were recorded at least after one HD-MACHOP-R
course in 10 (42%), 18 (75%), and 24 patients (100%), respectively.
Grade III-IV mucositis was observed in 2 patients (8%). One patient
died during induction for a fatal infection. Sixteen patients (67%) per-
formed ASCT. After transplant, 15 (94%) patients were in CR and 1
remained in PR. No transplant-related mortality was recorded. At pres-
ent, after a median follow-up period of 31 months (range 2-54), 20/24
patients are alive and 19 in CR. Delayed post transplant toxic events
were 1 case of Pneumocystis Carinii pneumonia and one of interstitial
pneumonia. No late deaths, secondary tumours or other delayed com-
plications were observed. The projected 4 years PFS and OS of the entire
patients populations (IPI HI and H) are 65.5% and 79.5%, respectively.
Discussion. The results of this study compare well with historical controls
and data from literature, suggesting that the administration of an inten-
sified full induction therapy followed by consolidation with ASCT may
help to improve the therapeutic outcome of patients with poor risk B-
DLCL. 
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PO-007
SALVAGE CHEMOTHERAPY IN HODGKIN’S LYMPHOMA: A SINGLE CENTER EXPERIENCE

Rusconi C, Nosari AM, Turrini M, Gargantini L, Ravelli E, Nador G,
Capanna D, Gabutti C, Cantoni S, Morra E
Division of Hematology and Bone Marrow Transplantation, Ospedale Niguar-
da Ca’ Granda, Milan, Italy

Introduction. Hodgkin’s Lymphoma (HL) patients (pts) with relapsed-
refractory disease after standard first line therapy (e.g. ABVD plus
involved fields radiotherapy - IFRT) are candidate to salvage therapy
with platinum- or gemcitabine-based regimens followed by autologous
hemopoietic stem cell transplantation (ASCT). Retrospective analysis of
DHAP and DHAP-IGEV efficacy as debulking therapy before ASCT in
refractory HL pts is the object of the present report. Patients Study pop-
ulation comprised 23 HL pts (11 males, 12 females; median age 27 years,
range: 16-47). Stage at diagnosis was II, III and IV in 5 (22%), 10 (43%)
and 8 (35%) cases, respectively. 56% of pts had B symptoms, 43% bulky
disease and 35% extranodal involvement. Hasenclever score was low in
26% and intermediate in 64% of pts. First-line therapy included ABVD
- 6 to 8 courses - plus IFRT when indicated. DHAP regimen (2 to 3 cours-
es) as first-line salvage therapy was administered to all pts. Disease sta-
tus before salvage therapy was partial remission (PR) in 8 pts (35%), sta-
ble or progressive disease (SD or PD) in 8 pts (35%), early and late relapse
in 4 (17%) and 3 (13%) pts, respectively. Pts who failed DHAP (7 pts, all
PD) received IGEV (1 to 3 courses). All pts underwent ASCT with BEAM
as conditioning regimen. Results. Following DHAP and G-CSF stimula-
tion, CD34+ cell median harvest was 13.8×106/kg (range: 5,2-48,0).
Chemotherapy to apheresis median time was 12 days (range: 10-13).
DHAP resulted in complete remission (CR) in 11 pts (48%), PR in 3
(13%), SD in 2 (9%) and PD in 7 (30%); 16/23 pts (9 CR, 3 PR, 2 early
relapse, 2 SD) underwent ASCT. The remaining 7 PD pts received IGEV,
obtaining PR and SD in 2 and 5 cases respectively, and subsequently
underwent ASCT. Overall, ASCT resulted in 14 CR (61%), 7 PR (30%)
an 2 SD (9%). In the DHAP group, ASCT resulted in 12 CR (75%), 3 PR
(19%) and 1 SD (6%). In the DHAP-IGEV group, ASCT resulted in 2 CR
(29%), 4 PR (57%) and 1 SD (14%). Overall, after ASCT neither relaps-
es nor progressions were observed, with a a median follow-up of 28
months (range: 14-105). Discussion. These data confirm that DHAP is an
effective antitumoral and mobilizing regimen in patients with
relapsed/refractory HL. In poor prognosis patients with progressive dis-
ease after DHAP, IGEV allowed to contain progressive disease and
enabled all patients to proceed to ASCT.

PO-008
RITUXIMAB INDUCES EFFECTIVE CLEARANCE OF MINIMAL RESIDUAL DISEASE IN 
MOLECULAR RELAPSES OF FOLLICULAR AND MANTLE CELL LYMPHOMA
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Università di Torino, A O San Giovanni Battista della Città di Torino, Torino;
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Oncology, University of Milan, Milan Italy

Introduction. Molecular remission (MR) is associated with improved
outcome in follicular lymphoma (FL) and in mantle cell lymphoma
(MCL). If MR is lost patients are at high-risk of relapse (Gribben JG.
Blood 1993, Ladetto M. Exp Hematol 2003, Pott C. Blood 2006). Meth-
ods. We here retrospectively describe the molecular and clinical follow-
up of eight molecular relapses (M-rel) treated with Rituximab. Four
patients had FL and four MCL. Seven patients received high dose sequen-
tial chemotherapy and autologous stem cell transplantation as induc-
tion treatment (four patients with Rituximab, three without Rituximab),
one FL patient was treated with conventional chemotherapy + Ritux-
imab (CHOP-R). The molecular marker identificated at diagnosis and
monitored as MRD was Bcl-2/IgH in four patients, Bcl1-/IgH in two
patients and IgH rearrangment in two patient. All patients achieved clin-
ical and molecular remission (MR) at the end of treatment. M-rel was
defined as PCR-positivity in two consecutive samples in the absence of
clinical relapse. Results. M-rels occurred in FL at four, 42, 62, 70 months,
in MCL at three, six, 39 and 52 month. They were always confirmed by

direct sequencing of the clonal rearrangement. Minimal residual disease
was monitored by qualitative and real-time quantitative PCR. All
patients received four Rituximab courses, with two-four additional infu-
sions if still PCR-positive. Following 4-8 Rituximab courses all patients
re-entered MR. No clinical relapses have been so far recorded during the
whole follow up from treatment (the median follow up was 74 months)
although three patients (2 FL, one MCl) had a second molecular relapse
at 90, 84 and 36 months, again sensitive to Rituximab. Real-time PCR
indicated that median tumor burden at molecular relapse was 9 clonal
cell ×106 (3-130/106). In four cases an increase of tumor burden was seen
between the first sample showing molecular relapse and that taken for
confirmation. After four Rituximab courses tumor burden was reduced
also in patients who re-entered molecular remission only after six or
eight courses. Discussion: Our results indicate that Rituximab is active
against residual FL and MCL cells and suggest that molecularly tailored
Rituximab delivery might represent an attractive and cost-effective
option for maintenance treatment in FL and MCL.

PO-009
MULTIDIMENSIONAL GERIATRIC EVALUATION IN ELDERLY PATIENTS WITH DIFFUSE
LARGE B-CELL LYMPHOMA: AN EFFECTIVE TOOL TO IDENTIFY A GROUP OF PATIENTS
WITH THE SAME OUTCOME AS YOUNG PATIENTS AFTER IMMUNO-CHEMOTHERAPY

Tucci A, Ferrari S, Bottelli C, Borlenghi E, Rossi G
UO Ematologia, Spedali Civili, Brescia, Italy

Introduction. The management of elderly patients with diffuse large B
cell lymphoma (DLBCL) represents a major challenge for hematologists.
Age, end-organ damage and comorbidities often preclude full-dose inten-
sive doxorubicin-based chemotherapy (CT) which could provide long-
term PFS. Objective means to prospectively identify those patients who
can be safely treated have been proposed but their prospective valida-
tion is still lacking. We report on the prospective use of multidimension-
al geriatric assessment (MGA) in elderly pts with DLBCL. Methods. The
184 consecutive patients aged > 65 with a diagnosis of DLBCL seen at
our Institution from January 1995 to December 2006 were considered.
The decision to treat patients intensively with a curative approach
(CHOP or CHOP-like regimens with or without Rituximab) vs palliation
with radiotherapy, low-dose CT or corticosteroids was based on clini-
cal judgement throughout the entire period. From January 2003 the MGA
was added to objectively assign patients to the category of frail vs fit
patients. Its effect on response rate (RR), PFS and OS and its correlation
with lymphoma-related prognostic factors were analysed. Results. Of
170 pts with fully evaluable data, 127 (75%) received aggressive treat-
ment, 65/86 pts (76%) diagnosed before (group A) and 62/84 pts (74%)
diagnosed after January 2003 (group B), respectively. The overall RR, 3.5
ys PFS and OS of intensively treated patients were respectively 78%,
48% and 45% in group A vs 74%, 57% and 55% in group B (p>0.5).
Group B 42 pts were classified as fit (50%) and 42 as frail (50%), accord-
ing to MGA. Fit pts had a significantly better RR, PFS and OS compared
to frail pts : 88% vs 48% (p 0.002), 77% vs 22% (p<0.0001) and 73% vs
20% (p<0.0001), respectively. The two groups did not differ in any pre-
treatment prognostic variable, including age, IPI and stage at diagnosis.
Fit pts actually received more often Rituximab than frail pts (98% vs 52%
p<0.0001). Frail pts receiving intensive treatment had a similar outcome
than frail pts given only palliation (2-years OS: 17% vs 25%, p= 0.8).
Their toxic death rate was 54% compared to 34% with palliation
(p=0.4). Group B fit patients had a borderline better survival than inten-
sively treated pts in group A (p=0.07). Discussion. This study validates the
MGA as an objective tool to prospectively select elderly pts with DLB-
CL, whose prognosis with aggressive immuno-CT is identical to younger
pts. 

PO-010
PREDICTIVE VALUE OF RESPONSE ASSESSEMENT WITH MID-TREATMENT EVALUATION
OF 18-FDG-POSITRON EMISSION TOMOGRAPHY/COMPUTED TOMOGRAPHY (PET) IN
AGGRESSIVE NON HODGKIN LYMPHOMA (NHL)

Pregno P,1 Chiappella A,1 Penna D,2 Benevolo G,1 Botto B,1 Freilone R,1

Orsucci L,1 Scaglia S,1 Bisi G,2 Vitolo U,1 Gallo E1

1Hematology 2, ASO S. Giovanni Battista, Turin; 2Nuclear Medicine, Universi-
ty of Turin, Italy

Introduction. The PET is mostly used in staging of NHL patients at diag-
nosis and at the end of treatment. The evaluation by PET after few cycles
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of chemotherapy may be useful to predict chemosensitivity and then
response, progression-free survival and overall survival in this subset of
patients. In our study we introduced the PET in the mid-treatment eval-
uation of aggressive NHL disease. Patients and Methods. From September
2005 to December 2006 25 consecutive aggressive NHL patients were
evaluated for this study: 17 males and 8 females respectively with medi-
an age of 49 years (range 21-67). We included: 18 Diffuse Large B Cell,
2 mantle cell, 1 anaplastic and 4 follicular grade III NHL. Patients char-
acteristics were: 11/25 bulky disease; 20/25 intermediate or high IPI risk;
3/25 stage II, 3/25 stage III and 19/25 stage IV. All pts were staged accord-
ing to standard imaging procedures completed by PET at the diagnosis
and at the end of treatment. After 2 or 4 cycles of immunochemother-
apy PET (PET2) was repeated in all of them. Results. The PET2 findings
were: 16/25 negative and 9/25 positive. The conventional and PET
restaging performed at the end of treatment were 21/25 negative and
4/25 positive. Among the 16 pts PET2 negative, 14/16 remained nega-
tive at the final PET evaluation and achieved CR, 2/16 became positive
with demonstration of progression disease. Among the 9 pts PET2 pos-
itive, 7/9 became negative with achievement of CR . The other 2/9 pts
remained positive at the end of therapy and one of them was false pos-
itive because of parotid gland carcinoma without NHL involvement. All
21/25 pts PET negative at the final evaluation remained in CR with a
median follow-up of 15 months: 14/16 (12%) pts PET2 negative and
1/9(11%) pts PET2 positive respectively. Conclusions. The PET is an
important imaging technique for staging and for the end-treatment eval-
uation in lymphoma disease, because it can better define CR pts. In the
Hodgkin disease several studies demonstrated that early evaluation of
the disease by PET is a crucial prognostic factor to test chemosensitivi-
ty and then to predict favourable outcome. In our study the mid-evalu-
ation of response by this procedure had not so clear predictive value of
response assessement, because patients, even if PET2 positive, can
achieve CR at the end of treatment. More large studies are needed to
determine the real impact of on course PET response assessement on
management of aggressive NHL patients.

PO-011
MONITORING OF CARDIOTOXICITY USING BIOMARKERS IN PATIENTS WITH HODGKIN'S
LYMPHOMAS TREATED WITH THE ABVD REGIMEN

Perrone T,1 Gaudio F,1 Guarini A,1 Giordano A,1 Di Serio F,2 Sorino M,3

Ruggieri V, de Risi C,1 Scorca A,1 De Luca I,3 Liso V,1 Specchia G1

1Department of Hematology, University of Bari; 2Department of Clinic Patology,
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Dose-dependent anthracycline induced cardiotoxicity has been
observed in long term survivors of Hodgkin Lymphomas (HL). Howev-
er, early identification of patients at high risk to develop clinically impor-
tant cardiotoxicity is not possible yet. Recent data suggests that circu-
lating biomarkers such as N-terminal pro-brain natriuretic peptide (NT-
proBNP) and Troponin I (TROP I) are sensitive and specific predictors
of cardiotoxicity. Elevated secretion of NT-proBNP has been associated
with both left ventricular systolic dysfunction and diastolic fillings
abnormalities in patients treated with anthracycline. TROP I has also
been shown to be elevated prior to changes in left ventricular ejection
fraction and to the appearance of cardiac symptoms. In this study we
prospectively evaluated serial measurements of serum cardiac markers
and echocardiography in patients with de novo Hodgkin’s Lymphomas
treated with the ABVD regimen. We examined 32 patients (21 female
and 11 male), median age 29,5 (range;16-64) who were scheduled to
receive 6 cycles of ABVD up to a cumulative doxorubicin dose of 300
mg/m2. Plasma levels of NT-proBNP and TROP I were measured at base-
line and before and after each cycle of therapy. Echocardiography
(ECHO) was performed at baseline and after the fourth and the sixth
cycle of chemotherapy. In all patients baseline ECHO parameters and
biomarkers were normal. During the 12 serial visits the TROP I value did
not change significantly whereas the levels of NT-proBNP increased
(from 83±40 to 236±100 pg/mL) in 7 patients (21,8%) during the second-
third cycle of ABVD regimen after a low cumulative doxorubicin dose
of 120±40 mg/m2 and normalized in 5 (71.4%) of the 7 patients by the
fourth cycle of therapy whereas in 2 (28.5%) patients the values
remained higher than baseline up to the end of the chemotherapy. No
cardiac events were documented and echocardiography did not show
significant changes in the ejection f’raction during chemotherapy. No sig-
nificant differences in term of age, gender and cardiotoxicity risk factors

were documented between the group of patients with increased NT-
ProBNP values and the patients with no NT-ProBNP increase. Our pre-
liminary data suggest that early cardiac toxicity can be detected via
increased concentrations of NT-ProBNP even at low cumulative dox-
orubicin doses and in absence of ECHO parameters impairment. Further
studies are warranted in larger populations, with a longer follow-up, to
assess the significance of early NT-ProBNP increased concentrations in
order to identify high risk cardiotoxicity patients who may benefit from
closer observation or supportive cardiac therapy.

PO-012
BONE LOCALIZATION OF HODGKIN’S LYMPHOMA: OPEN BIOPSY VERSUS FINE NEEDLE
CT-GUIDED BIOPSY; A CASE REPORT

Attolico I, Pizzuti M, Filardi N, Poggiaspalla M, Vertone D, 
Cimminiello M, Olivieri A

U.O. di Ematologia, Centro Trapianto di Cellule Staminali, Ospedale San Car-
lo, Potenza, Italy

Hodgkin disease is typically a systemic disease with involvement of
cervical and mediastinal lymph nodes. In late stage HD, osseous local-
izations have been described in 10-20% of cases with less than 2% of
cases showing skeletal lesions at the time of initial presentation. We
describe a case of Hodgkin Lymphoma with initial bone involvement
and persistence of the bone localization only, even after treatment. In
March 2005 a 45 year old female patient presented with pain in the left
leg. Magnetic resonance imaging of the hip showed osteolysis of left ili-
ac wing and left proximal femur. These findings were interpreted as
algodystrophic Paget-like alterations. In April 2005 a total body comput-
ed tomography (CT) scan showed cervical, mediastinal and abdominal
lymphadenopathy, pericardial effusion, nodules in lungs, liver and
spleen, the latter being also enlarged. In July 2005 a lymph node biopsy
was performed and a diagnosis of Langherans cells hystiocytosis was
made. In December 2005 the lymph node was reviewed by a different
pathologist who diagnosed nodular sclerosis, mixed cellularity variant,
Hodgkin Lymphoma. Bone marrow trephine was negative. Therefore,
the patient underwent polychemotherapy according to the ABVD pro-
tocol (six courses). The CT scan performed after the sixth course showed
submandibular, jugular and supraclavicular lymph nodes and total
regression of the hepatic, pulmonary and splenic nodules. FDG-Positon
Emission Tomography (FDG-PET) revealed an area of increased metab-
olism in the left hip. Two attempts of fine needle biopsy have been lat-
er made, but without evidence of disease. The patient therefore received
two courses of DHAP. Mobilization of peripheral blood stem cells
(PBSCs) failed. Subsequent FDG-PET showed persistence of increased
metabolism in the left hip. She underwent polychemotherapy accord-
ing to IGEV protocol with mobilization and harvest of PBSCs. Despite
this third line of chemotherapy the pain in the left hip reappeared. An
open biopsy of the lesion was performed and it finally showed groups
of giant anaplastic cells and Reed Sternberg cells among hystiocytic cells.
Lymphocytes and neutrophils were not observed. The diagnosis of an
HD was confirmed by immunohistochemistry (CD30+, MUM-1+, CD68
Kp1–). At present the patient is receiving local (bone) radiation therapy
and future therapeutic plans include high dose chemotherapy followed
by reinfusion of PBSCs. To date, only a few cases of osseous HD have
been reported in the scientific literature. In the majority of these cases,
similar diagnostic problems have been described. The most frequent
misdiagnosis was osteomyelitis, clinical and radiologic features being
quite similar. The radiologic features of osseous HD have been described
as osteosclerotic, osteolytic or mixed osteosclerotic/osteolytic and may
show periosteal new bone formation. In general, the radiographic find-
ings are not path-breaking in HD. Differential diagnoses include, beside
primary sarcomas of the bone, non-Hodgkin lymphomas, leukemia,
metastasis, and, above all, osteomyelitis. The histologic diagnosis of
osseous HD may be very problematic, undoubtedly related to the rari-
ty of presentation of HD in bone. Nevertheless, this disease should be
considered, because with the use of a more tightly focused immunohis-
tochemistry the diagnosis is straightforward. The use of MRI, CT-scan,
and FDG-PET is essential to ascertain the correct clinical stage, because
the clinical stage has a critical role in the selection of treatment. The
therapeutic strategies in osseous HD vary from intralesional surgery in
the past to multimodal treatment nowadays. With the current combined
polychemotherapy and radiotherapy the long term prognosis of patients
with osseous HD appears better than in the past.
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PO-013
DIFFERENT STEM CELL DAMAGE FROM THREE CHEMOTHERAPY REGIMENS FOR
ADVANCED HODGKIN’S LYMPHOMA (HL)

Gobbi PG, Valentino F, Danova M, Morabito F, Merli F, Stelitano C,
Quintana G, Iannitto E, Rovati B on behalf of the Gruppo Italiano Stu-
dio Linfomi (GISL)
Clinica Medica I, Università di Pavia, Fondazione IRCCS Policlinico S. Mat-
teo, Pavia, Italy

Background. To evaluate the toxicity given to the stem cell compart-
ment by each of the three chemotherapy regimens randomly assigned
to the patients with advanced stage HL enrolled into the HD 2000 GISL
trial: ABVD (A), BEACOPP (B) and COPPEBVCAD (C). Materials and
Methods. A cytofluorimetric measurement of bone marrow mononu-
clear cells stained with anti-CD34 and anti-annexin V antibody was per-
formed 1 to 3 days before start, 40 to 50 days after stop of chemother-
apy and, in a few patients, 6 to 9 months later. Per cent of marrow
mononuclear cells positive to anti-CD34 (34+), to anti-annexin V (AV+)
or both (34+AV+) and per cent annexin V positive of the CD34 positive
cells (AV+/34+) were determined. Results. We evaluated 14 patients treat-
ed with A, 13 with B and 11 with C. Late determinations were made in
6, 8 and 7 patients, respectively. No differences were found among the
basic values of the cytometric parameters in relation to the main clini-
cal and laboratory characteristics recorded before therapy (lymphoma-
tous marrow involvement included). When measured early after thera-
py, per cent of 34+ cells was significantly higher in the arms A and B,
tending to maintain higher values in time. AV+ cells showed a mild
increase after therapy A and B and a significant increase after C, with a
trend to late lowering in each therapeutic arm. The proportion of 34+AV+

cells increased early after therapy in all the three arms, but significantly
after B therapy only, tending to higher, not significant, late values, while
the percentage of apoptotic elements among stem cells (AV+/34+) showed
mild, not significant decrease in the A and B arm, slight increase in the
C one. Conclusions. All the tested regimens tend to temporarily increase
the proportion of apoptotic stem cells related to the whole amount of
mononuclear cells (and the B one does it at a statistically significant lev-
el), though the apoptotic fraction of the 34+ cells decreases. The C regi-
men increases both percentages, so demonstrating higher toxicity on
bone marrow cells. 

PO-014
MODIFIED R-DAOX AS SALVAGE THERAPY IN PATIENTS WITH RELAPSED OR 
REFRACTORY DIFFUSE LARGE B-CELL LYMPHOMA

Rigacci L,1 Fabbri A,2 Mappa S,1 Nassi L,1 Lenoci M,2 Puccini B,1

Alterini R,1 Chitarrelli I,2 Carrai V,1 Lauria F,2 Bosi A1

1Haematology Department of Florence Azienda Ospedaliero Universitara Firen-
ze and 2Haematology Department of Siena Azienda Ospedaliero Universitaria
Siena, Italy

Standard salvage chemotherapy for aggressive non Hodgkin’s lym-
phoma has not been established. DHAP has been one of the most effec-
tive and used regimens. This study was designed to assess the efficacy
and safety of substituting cisplatin with oxaliplatin in the DHAP regimen
for patients with relapsed or refractory high grade non Hodgkin’s lym-
phoma on outpatients basis. Patients (pts) relapsed after first line or sal-
vage therapy (ABMT) or primary refractory were treated at three week-
ly intervals with Rituximab (375 mg/m2 day 0), oxaliplatin (120 mg/m2

day 1), cytarabine (2000 mg/m2 days 2,3) and dexamethasone (40 mg
days 1 to 4). Fourteen pts were programmed to receive peripheral blood
stem cells transplantation and 23 did not. Thirty-seven pts with median
age of 59 years (range 33-75) entered this study. Histological subtypes
were 34 diffuse large B cell and 3 grade III follicular lymphoma. The
overall response rate (RR) was 78% (29/37) including 15 complete remis-
sion (CR) and 14 partial remission (PR). Thirty-one pts were treated with
R-DAOx as second line, six pts were treated with R-DAOx as third line
therapy (4 were relapsed after ASCT) and five obtaine a response to
therapy. Ten out fourteen (71%) pts programmed to high dose therapy
obtained a response and were treated with PBSCT. Eleven pts were pri-
mary refractory and only four obtained a partial response with R-DAOx.
In a univariate analysis chemosensitive disease and PS 0-1 at salvage
therapy were significantly correlated with response to therapy. The
majority of pts experienced severe haematological toxicity despite the

use of hemopoietic growth factors, none of them required hospitalisa-
tion. No grade 3-4 extra-hematological toxicity was reported, and in par-
ticular we did not observe any significant renal and neurological toxici-
ty. During a median overall survival (OS) period of 12 months (range 2-
39 months) 11 pts died (30%). Probabilities of 1-year progression free
survival (PFS) and were 34% and 43% respectively. If we consider only
chemosensitive pts, after R-DAOx, the PFS and OS were 48% and 63%
respectively. The only one factor significantly correlated with better OS
was response to therapy. R-DAOx is a novel combination for the treat-
ment on outpatients basis relapsed or refractory pts with aggressive lym-
phomas. It has a clinically significant activity in chemosensitive pts with
an acceptable toxicity profile that makes this regimen attractive before
high-dose chemotherapy.

PO-015
LIPOSOMAL DOXORUBICIN IN THE TREATMENT OF LYMPHOMA PATIENTS

Mappa S, Rigacci L, Nassi L, Puccini B, Alterini R, Carrai V, Bernardi F,
Bosi A
Dept. Hematology Careggi Hospital & University of Florence, Italy

Myocet (liposomal doxorubicin) has an improved pharmacokinetic
profile with less myelosuppression and GI toxicity and has a reduced risk
of cardiotoxicity at dose level equivalent to standard formulations of
doxorubicin. From june 2003 we replaced the conventional doxorubicin
with liposomal doxorubicin (Myocet 50 mg/m2 in COMP and 25 mg/m2

in MBVD) for the treatment of 36 patients (pts). They were selected: eld-
erly pts, pts with impaired cardiac function, pts previously treated with
doxorubicin. Thirty-one pts with NHL were treated with R-COMP and
5 Hodgkin’s lymphoma with MBVD. The median age was 68 years
(range 54-76). Fourteen pts were stage I-II and 22 were stage III-IV.
According to histology: 27 were DLBL, 3 mantle cell lymphoma, 1 PTCL.
According to IPI score, for NHL only, 25pts (81%) presented IPI≥2. Eight
were pretreated with doxorubicin (580 mg median cumulative dose), 20
pts showed impaired cardiac function (8 ischemic, 9 hypertensive and 3
hypokinetic). The median left ventricular ejection fraction (LVEF) at diag-
nosis was 58% (range 35-70%). We performed cardiac evaluation at
diagnosis, after three cycles and at the end of therapy. All pts but one had
no change in LVEF, one patient (3%) presented a myocardial disfunction
resolved with medical therapy. The average dose of liposomal doxoru-
bicin for patients who concluded thearpy was 465 mg (range 80-600
mg). At the moment 34 out 36 pts are evaluable for response: 27 pts
obtained a complete remission (79%) five a partial remission with an
overall response of 94%. Five out eight (62%) pretreated pts reached a
new complete remission. After 180 cycles according to toxicity one
patient stopped therapy due to myocardial disfunction and two patients
died one for a stroke and the other for gastrointestinal bleeding. No sig-
nificant hematological toxicity was recorded. Three pts died of disease
and after a median observation period of 12 months (range 1-32) the
overall survival was 80%. We conclude that liposomal doxorubicin
allows to treat patients with concomitant diseases which could limit the
use of conventional anthracycline. Myocet is feasible and effective in a
subset of patients with very negative characteristics at diagnosis. It
reduces cardiotoxicity risk without reducing chemotherapeutic efficacy.
Also in pts heavily pretreated R-COMP regimen was effective with an
overall response rate of 100%.

PO-016
ANTHRACYCLINES BASED CHEMOTHERAPY PLUS SEQUENTIAL RITUXIMAB AS 
FIRST-LINE THERAPY IN FOLLICULAR LYMPHOMA: LONG TERM FOLLOW-UP RESULTS

Rigacci L, Nassi L, Mappa S, Puccini B, Carrai V, Alterini R, Bernardi F,
Bosi A
Haematology Department Azienda Ospedaliera Universitaria Careggi Florence,
Italy

The use of anthracyclines in the treatment of follicular lymphoma is
controversial. The advent of monoclonal anti-CD20 antibody has
increased the possibility for the treatment of indolent follicular lym-
phomas. The lack of myelotoxicity indicates that Rituximab would be
well suited either as a single agent or in combination with chemothera-
py. Starting from 1999 untill december 2003 we have used Rituximab
after induction therapy with anthracyclines based regimens in 51
patients with diagnosis of follicular lymphoma to enhance the ADCC
effect. The characteristics of patients were the following: 16 female and
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35 male; median age 52 years (range 30-76); 18 patients were in stage I-
II, 33 stage III-IV; according to FLIPI 23 were low-risk, 15 intermediate-
low risk, 13 intemediate-high risk and 1 high risk. Fourteen patients
(27%) had histological positive bone marrow; bulky disease was pres-
ent in 8 patients; pathologic LDH value in 12 patients. All patients were
treated with antracyclin containing regimens (CHOP or CHOP-like) for
six cycles and than with Rituximab at the dosage of 375 mg/m2 week-
ly for four weeks. Forty-eight patients (94%) obtained a complete remis-
sion (CR) and 3 a partial remission with an overall response arte of
100%. No severe hematological or extrahematological toxicity were
observed either with chemotherapy or with immunotherapy. Two
patients was died because of disease progression and after a median fol-
low-up of 65 months (range 18-97) the overall survival was 96%. Fifth-
teen patients (31%) experienced a relapse and after a median period of
46 months (range 7-89 months) the disease-free survival (DFS) was 69%
with 26 patients at risk. The mean period for relapse was 23 months
(range 7-45 months). No characteristics at diagnosis analysed was sig-
nificantly correlated with better DFS. Seven out 15 relapsed patients
obtained a new complete remission and 5 remained persistently in sec-
ond complete remission. This study confirm the safety, feasibility and
efficacy of this procedure. The long follow-up confirms that Rituximab
in a sequential program could increase the relapse free survival proba-
bly reducing the minimal residual disease. Obviosuly these data should
be compared with the promising results of Rituximab manteinance ther-
apy. The use of manteinance will reduce the rate of relapses that also in
our study is clinically relevant.

PO-0117
INTRATHECAL LIPOSOMAL CYTARABINE AS THERAPY OF LYMPHOMATOUS MENINGITIS

Cascavilla N, Bodenizza C, Carella AM, Dell’Olio M, Falcone A, 
Greco MM, La Sala A, Mantuano S, Melillo L, Merla E, Nobile M, 
Sanpaolo G, Scalzulli PR
Hematology, IRCCS Casa Sollievo della Sofferenza Hospital, San Giovanni
Rotondo, Italy

Introduction. The Lymphomatous Meningitis (LM) represents an event
with a generally poor prognosis and a median survival of few months
in untreated patients. Its occurrence is tightly related to the histological
type, the response to the therapy and the introduction of a proper pro-
phylaxis in the treatment plan. Recently, an important role both in the
prophylaxis and in the therapy of LM is played by the intratecal admin-
istration of Cytarabine in liposomal formulation (DepoCyte): random-
ized studies have shown a significant better effectiveness and a reduced
toxicity of liposomal formulation treatment with respect to the tradition-
al one. Methods. In this work 14 cases of LM treated with systemic
chemotherapy and DepoCyte (50 mg IT every 15 days x 6 times) are
shown. Male/Female ratio is 9/4; average age is 43 years (range 24-78).
In all patients neurological symptoms were present; lymphomatous cells
were identified in the liquor of 7 patients and Central Nervous System
(CNS) localizations were detected by NMR in 9 patients. Results. The 7
CSF-positive cases were heterogeneous, as follows: 1) B-lineage CD10+
ALL meningeal relapse; 2) Lymphoblastic T Lymphoma meningeal local-
ization, with mediastinic mass; 3) DLBCL meningeal localization; 4) LM
at diagnosis in a 78 years old patient; 5) Acute Myeloid Leukemia M3
FAB with meningeal relapse; 6) Mantle Cell Lymphoma meningeal (and
systemic) relapse; 7) Multiple Myeloma with meningeal localizations. In
the first 5 patients CR was obtained and they are still alive; only the
patients no. 6 died for disease progression. The patient no. 7 is still in
treatment. The remaining 7 CSF-negative cases had been diagnosed as
DLBCL (4 at diagnosis and 3 at relapse) CNS localizations. 5 patients had
a good response to treatment and 3 are still alive and in C.R.. One patient
is still in treatment. Discussion. Overall, DepoCyte treatment was shown
to be mostly effective, well tolerated by all patients and devoid of unde-
sired side effects. The association with various systemic chemotherapy
protocols had been demonstrated to be suitable and endowed with syn-
ergic effects. Studies with higher number of patients might validate the
effectiveness of DepoCyte also in those CSF-negative cases with solitary
CNS localization.

PO-018
FINAL REPORT 5OF GISL LL02 TRIALS FOR THE TREATMENT OF LOW-GRADE 
NON-FOLLICULAR NON-HODGKIN LYMPHOMA, AT DIAGNOSIS

Goldaniga M,1 Merli F,2 Callea V,3 Ilariucci F,2 Stelitano C,3 Russo M,4

Mazza P,5 Luminari S,6 Brugiatelli M,7 Luisi D,8 Rossi F,1 Olivero B,1

Lambertenghi Deliliers G,1 Federico M,6 Baldini L1

1UO Ematologia 1, Ospedale Maggiore Policlinico MaRe, Università degli Stu-
di, Milano; 2Servizio di Ematologia, Arcispedale S. Maria Nuova, Reggio Emil-
ia; 3Dipartimento di Ematologia, Azienda Ospedaliera Bianchi-Melacrino-
Morelli, Reggio Calabria, 4UO Ematologia PO San Vincenzo, Taormina; 5UO
Ematologia, AO SS Annunziata, Taranto; 6Dipartimento di Oncologia e Ema-
tologia, Università degli Studi di Modena e Reggio Emilia, Modena; 7Divisione
di Ematologia, Azienda Ospedaliera Papardo, Messina; 8Dipartimento di Ema-
tologia ed Oncologia, Presidio Ospedaliero, Pescara, Italy

Indolent Non-follicular non-Hodgkin Lymphoma (NFo-NHL) is a
group of relatively frequent lymphoproliferative diseases, nevertheless
extended clinical and prognostic studies are still lacking. In 2002 the
Gruppo Italiano Studio Linfomi (GISL) initiated a LL02 prospective mul-
ticenter phase II trial, with the aim to evaluate the efficacy and safety
of FC combination in the first-line therapy of NFo-NHL patients younger
than 70 years. Between July 2002 and September 2006, 58 adult patients
(35 males and 23 females, median age 64 yrs, range 40-75) affected by
NFo-NHL in active disease phase, were consecutively enrolled in 12
GISL Hematological Centres. Patients were treated with a dose of 25
mg/mq Fludarabine plus 250 mg/mq Cyclophosphamide administred
intravenously daily for 3 days; each cycle was repeated every 28 days
for 6 courses. During the treatment patients received oral thrimetho-
prim-sulphametoxazole prophylaxis. After the intermediate evaluation,
48/58 patients (82.8%) had an objective response (ORR) with a 20.7%
of complete remission (CR) plus 62.1% of partial remission (PR); at the
final evaluation the ORR percentage was 84.5% with a 41.4% of CR (24
pts) and 43.1% of PR (25 pts); three patients were in progressive disease
(5.2%) and one in stable disease (1.7%). The median overall survival
(OS) was not reached with an 88% and 84% at 12 and 24 months; the
progression free survival (PFS) was 89% and 77% and the event free sur-
vival (EFS) was 81% and 66% at 12 and 24 months respectively. About
the toxicity profile, the major toxicity was hematological with a 18%
cases of WHO grade III or IV anemia, 40% leucopenia, 33% neutrope-
nia and 10% piastrinopenia. The 12% of patients had an infective
episode wich a 7.7% of WHO grade III-IV. In conclusion the FC
chemotherapy is a useful chance for advanced untreated non follicular
low-grade NHL, with an optimal ORR, CR and PFS. The crucial point
of FC remains OS, that not seems to be significantly improved in com-
parison with fludarabine alone or with standard therapy, even though
the better quality of responses; Rituximab plus FC association is grow-
ing in literature as the probably key to find a real improvement also in
this aspect. 

PO-019
AUTOIMMUNE COMPLICATIONS IN 90 PATIENTS WITH SPLENIC AND NODAL MARGINAL
ZONE LYMPHOMAS

Rinaldi M, Ambrosetti A, Bonifacio M, Lestani M,1 Perbellini O, Zorzi
MG,1 Bonani A, Nichele I, Quaresmini G and Pizzolo G
Department of Clinical and Experimental Medicine, Section of Hematology,
University of Verona; 1Department of Pathology, Section of Pathological Anato-
my, University of Verona, Italy

Introduction. Splenic and nodal marginal zone lymphomas (SMZL and
NMZL respectively) are rare indolent lymphomas: autoimmune compli-
cations are reported in 10 to 15% of the cases. We retrospectively ana-
lyzed our patients with SMZL and NMZL in order to assess the inci-
dence and characteristics of autoimmune phenomena, their relationship
with clinical and biological characteristics and their impact on survival.
Patients and Methods. Ninety patients with non-MALT MZL, diagnosed
between 1988 and 2007 at our Institution were evaluated. SMZL were
81 and NMZL 9, males 58 and females 32 (M/F 1.81), aged 34 to 86
years (median 63.5). In 84% of SMZL patients splenomegaly was pres-
ent, all the NMZL patients had peripheral lymphadenopathy. Anti-HCV
seropositivity (RIBA) was detected in 14/70 (20%) tested patients.
Results. Clinically relevant autoimmune complications occurred in 21/90
patients (23.3%): 8 cases of autoimmune haemolytic anaemia (AIHA),
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3 of autoimmune thrombocytopenia, 2 of Evans’ syndrome, 3 of anti-
MAG-associated neuropathy, and 1 of rheumatoid arthritis, Sjogren’s S.
and symptomatic crioglobulinemia respectively. One patient presented
both AIHA and antiphospholipid syndrome (APS) and another autoim-
mune thrombocytopenia and APS. We also found 7 cases of clinically
asymptomatic crioglobulinemia and 9 patients with Rheumatoid factor
or ANA positivity. Incidence of autoimmune complications was higher
in females (p<0.05); no significant correlation was found between
autoimmune disorders and: age, presence of splenomegaly, LDH or
beta2-microglobulin levels, anti-HCV seropositivity and leukemic pres-
entation. In 14/21 patients autoimmune complications occurred at pres-
entation or within 3 months from diagnosis; in 4 they preceded the diag-
nosis of lymphoma of 94, 60, 18 and 3 months respectively. Treatment
of symptomatic autoimmune complications consisted of: steroids (14
patients) associated with alkylating agents (7) or splenectomy (5), Ritux-
imab + polichemotherapy (5), other drugs (2). Median overall survival of
all patients was 106 months; the occurrence of autoimmune complica-
tions did not significantly influence survival. Conclusions. In our series of
SMZL and NMZL the incidence of autoimmune complications was high-
er than previously reported. In the majority of cases they occurred at
diagnosis or even before it. Survival was not influenced by the occur-
rence of autoimmune phenomena 

PO-020
ANTIVIRAL TREATMENT WITH INTERFERON ± RIBAVIRIN AFTER CHEMOTHERAPY FOR
DIFFUSE LARGE B-CELL NON-HODGKIN LYMPHOMAS WITH HEPATITIS C VIRUS (HCV)
INFECTION

Musto P, Guariglia R, Pietrantuono G, Villani O, D'Auria F,1 Iannitto E,
De Renzo A,2 Pozzi S,3 Sacchi S3

Hematology Units of CROB, Rionero in Vulture (PZ); 1University of Palermo,
2University Federico II, Napoli; 3University of Modena, for the GISL Coopera-
tive Group, Modena, Italy

We have previously shown that diffuse, large B-cell lymphomas (DLB-
CL) are HCV+ in about 12% of cases in Italian population. These patients
show peculiar clinical characteristics and have an outcome generally not
significantly different, in terms of response rate, progression free survival
(PFS) and overall survival (OS), from that of subjects with HCV- DBLCL,
when treated with standard or even high dose chemotherapy (CT) and
if significant signs of liver dysfunction are absent. Antiviral therapy (AVT)
with interferon ± ribavirin has shown to be effective in inducing neoplas-
tic regression without CT in low-grade HCV+ non-Hodgkin's lym-
phomas In the present study we aimed to determine the possible role of
AVT, performed after a standard CT treatment, in HCV+ DBLCL. We
evaluated the clinical outcome of 33 HCV+ DBLCL patients who received
AVT (alpha or pegylated interferon ± ribavirin, at recommended doses
and therapy duration for specific HCV genotypes and according to viral
response) after first complete or partial remission was achieved by front-
line standard CT. CHOP/CHOP-like ± rituximab or PROMACE-
CytaBOM regimens were generally employed. For comparison, a histor-
ical cohort of 29 HCV- DBLCL, receiving similar CT, but without AVT,
was employed. The two groups were similar for age, sex, clinical stage,
liver function, type of prior CT, viral load and HCV genotype. Sequen-
tial treatment (CT followed by AVT) was generally well tolerated. Four
patients, however, interrupted AVT before three months due to general
malaise or myelotoxicity. HCV clearance was obtained in 57% of
patients. An interim evaluation showed a not statistically significant trend
(60% vs 55%) in favour of AVT-treated patients in terms of PFS at three
years. The same was observed for three-year OS (69% vs 58%, p n.s.). A
weak correlation between viral clearance and longer PFS and OS duration
was also observed. Our currently available data indicate that a sequen-
tial treatment with CT followed by AVT is feasible in HCV+ DBLCL, may
induce complete virus clearance and could have a positive impact on clin-
ical outcome. A larger number of patients and a longer follow-up are
required to establish the exact role (if any) of AVT in HCV+ DLBCL
patients. 

PO-021
INDUCTION OF COMPLETE MOLECULAR RESPONSE WITH YTTRIUM-90 IBRITUMOMAB
TIUXETAN (ZEVALIN®) IN B CELL NON HODGKIN’S LYMPHOMA PATIENTS AFTER THE
ACHIEVEMENT OF A COMPLETE CLINICAL RESPONSE WITH CHEMOTHERAPY REGIMEN

Orciuolo E,1 Buda G,1 Galimberti S,1 Cecconi N,1 Boni G,2 Petrini M1

1Department of Oncology, Transplant and Advances in Medicine, Section of
Haematology; 2Division of Nuclear Medicine, University of Pisa, Ospedale S.
Chiara, Pisa, Italy

Introduction. Radioimmunotherapy (RIT) is a new treatment for B non
Hodgkin’s lymphoma (NHL) patients. 90Y ibritumomab tiuxetan
(Zevalin®) consists of a murine monoclonal antibody to CD20, conjugat-
ed to a metal chelator tiuxetan for retention of the beta emitter 90Y. Thus
Zevalin® delivers radiation to B-NHL, combining the tumor targeting
attributes of a monoclonal antibody and the beta radiation of 90Y. Zevalin®

is approved for the treatment of follicular lymphoma (FL) refractory to
or relapsed after rituximab, on the bases of clinical trials where it achieved
a response rate as high as 83%. Several ongoing registrational trials are
evaluating the efficacy of Zevalin® in other NHL, as diffuse large B cell
(DLCL) and mantle cell lymphoma (MCL). We are here evaluating the
effect of Zevalin® as consolidation therapy in NHL patients that achieved
a complete clinical response (CCR) with chemotherapy. Methods. In B cell
NHL patients that achieved a CCR after 1st or 2nd line anthracyclines based
chemotherapy ± Rituximab, minimal residual disease was evaluated by
PCR, for the following rearrangements: JH, Bcl-1, Bcl-2. Patients received
Zevalin® 6-9 weeks post chemotherapy. Evaluation of molecular response
was assessed after a follow up period at 12 weeks. The aim of the study
was the role of Zevalin® in inducing a complete molecular response
(CMR). Results. 18 B-NHL patients (10 FL, 6 MCL, 2 DLCL; male:female
9:9, median age 63, range 53-72) in a CCR after chemotherapy have been
enrolled. 10 patients had a pathological rearrangement before RIT, while
8 were already in a CMR condition. Zevalin® was completed in all 18
patients and the post infusion evaluation was performed after 12 weeks.
In the follow-up period grade 3 thrombocitopenia was commonly doc-
umented, but it was not associated to bleeding or need of platelet trans-
fusion. After 12 weeks from RIT a new molecular evaluation was per-
formed on bone marrow samples. Up to now, only 10 patients have com-
pleted the 12 weeks follow-up: all 6 patients positive before RIT achieved
a CMR with Zevalin® administration. The 4 PCR negative patients main-
tained the CMR. Conclusions. Zevalin® is an efficient consolidation ther-
apy in B cell NHL patients after chemotherapy. In 10 valuable patients
Zevalin® administration allowed to convert 6 CCR to CMR. In the
remaining 4 patients Zevalin® prolonged the CMR. Zevalin® addition to
medication treatment is feasible and associated with manageable hema-
tological toxicity.

PO-022
18F FDG PET-CT BASED STAGING OF PRIMARY EXTRANODAL LYMPHOMAS COMPARED
TO CONVENTIONAL MODALITIES 

Perna F, Mainolfi C,1 De Renzo A, De Falco T,1 Varrone A,2 Caprio
MG,1 Salvatore B,1Panico MR,2 Pane F, Pace L,1 Salvatore M,1 Rotoli B 
Hemathology Federico II University of Naples; 1Department of Biomorphologic
and Biofunctional Sciences, Federico II University of Naples; 2CNR, Federico II
University of Naples, Italy

Aim. The aim of our study was to assess the value of FDG-PET/CT
compared to conventional modalities (US, contrast enhanced CT, bone
radiography, MRI and endoscopy, depending on the primary localiza-
tion) in staging Primary Extranodal Lymphomas (PEL). Materials and-
Methods. Starting November 2005, we examined 27 consecutive patients
with PEL, 19 males and 8 females, median age 53 years (range 17-76
years). All the patients had received diagnosis of Non Hodgkin Lym-
phoma from biopsy at the affected site. The sites affected were the fol-
lowing: 11 Stomach, 3 Bone, 3 Bronchus, 2 Orbit, 2 Skin, 2 Liver and 1
each Lacrimal Gland, Parotid Gland, Esophagus and Spleen; 15 patients
were affected from lowgrade NHL and 12 from an aggressive type.
PET/CT was performed in all patients at diagnosis, and the findings
were compared with those obtained from Conventional Modalities
(CM). PET/CT was also performed during the follow up in 20 /27
patients; also these findings were compared with CM carried out at the
same time. Maximum standardized uptake values (SUV) on tumor bulk
were correlated with the histotype, and with the response to treatment
in the follow up scans; a SUV reduction ≥25% was considered a partial

haematologica/the hematology journal | 2007; 92(s3) | 63

41° Congress of the Italian Society of Hematology Bologna, Italy, October 14-17, 2007



response. Results. At diagnosis, both PET/CT and CM showed concor-
dant findings in 23/27 (85%); in the remaining 4 patients, all with pos-
itive CM, PET/CT showed either faint tracer uptake (2 patients with
lowgrade gastric Lymphoma) or no tracer uptake (2 patients with cuta-
neous Lymphoma). SUV max at staging ranged from 4 to 26 (mean
9,8±6.5); from 4 to 17.8 in indolent lymphomas (mean 9,6±6,6), and
from 4 to 25 in aggressive forms (mean 10,1±6,9 p n.s.). Out of 23
patients with positive first PET/TC scan, 20 underwent post-treatment
PET/CT scans. Up to March 2007, all 20 patients were in clinical remis-
sion (20±11 months). In 11/20 (55%) no tracer uptake was observed, and
CM findings were concordingly negative. 5 patients (25%) resulted neg-
ative at CM (2 bone, 1 bronchus, 3 gastric) with significant reduction
(56±26%) of tracer uptake at PET/CT scans. 4 patients (20%) resulted
positive at CM (2 liver, 1 esophagus, 1 bone), while PET/CT scan was
negative. Conclusions. At staging, PET/CT showed good sensitivity
(85%), thus representing an accurate method for lymphoma character-
ization also in the subset of patients with primary extranodal lym-
phoma. No significant differences in SUV max (as quantitative param-
eter of 18F FDG uptake) were found between indolent and aggressive
lymphomas. The SUV evaluation may be a useful tool in the course of
the disease for the evaluation of the response to treatment; uptake dis-
appearance or a marked reduction of SUV max seems identifies correct-
ly the patients in clinical remission. 

PO-023
LAMIVUDINE PROPHYLAXIS REDUCES HBV REACTIVATION RISK IN HBV OVERT 
CARRIERS UNDERGOING CHEMOTHERAPY FOR NON-HODGKIN’S LYMPHOMA (NHL)

Targhetta C,1 Mamusa AM,1 Cabras MG,1 Derudas D,1 Sanna M,2

Angelucci E1

1UO Ematologia Ospedale Oncologico ASL 8 Cagliari; 2UO Laboratorio Anal-
isi Ospedale Oncologico Cagliari, Italy

We retrospectively analyzed Hepatitis B Virus (HBV) overt carriers
(HBsAg-positive) with non- Hodgkin’s lymphoma in order to determine
the risk of viral reactivation and its influence on lymphoma outcome. We
analyzed in a retrospective study 730 patients diagnosed with non
Hodgkin’s lymphoma at Cagliari’s Haematological Unit. Of them 55
patients (7%) were HBV-overt carriers (HBsAg-positive). A hepatic flare
was defined as three-fold or more increase in aminotransferase that
exceeded the upper limit of normal. The 55 HBV-overt carriers were
divided in two groups. The first group consisted of the 34 patients diag-
nosed before 2001 (pre-lamivudine era) who didn’t receive lamivudine
prophylaxis. The second group consisted of the 21 patients diagnosed
after 2001 who received lamivudine prophylaxis at a dose of 100 mg/day
given 7 days before starting chemotherapy and continued until on aver-
age 12 months (range:15 days-24 months) after discontinuation of
chemotherapy. The two groups of patients were not homogeneous as
regards intensity of treatment. The 80% (17 out of 21) of the patients
treated with lamivudine versus the 0% (0 out of 34) of the patients treat-
ed without lamivudine, was administered a more aggressive treatment
because of addition of rituximab and/or haematopoietic stem cell trans-
plantation to the standard chemotherapy. (p=0) Globally 20 out of 55
(36%) HBV overt carriers developed a hepatic flare during or immedi-
ately after chemotherapy. Of the 34 patients belonging to the non pro-
phylactic group 16 (47%) experienced a HBV clinical reactivation. None
of the 21 patients belonging to the prophylactic group (0%) had HBV
clinical reactivation. Thus in the prophylactic group the incidence of
HBV reactivation was significantly lower than in the non prophylactic
group during lamivudine treatment (47% versus 0%) (p=0.00018),
despite of the administration of a more aggressive therapy. The analy-
sis of the non prophylactic group shows no significant difference in
terms of NHL complete remission between the 16 patients who expe-
rienced acute hepatitis and 18 patients who didn’t experience it. Twelve
out of the 16 patients (75%) obtained NHL complete remission. Ten out
of the 18 patients (55%) reached NHL complete remission. (p=0.2) HBV
reactivation didn’t compromise lymphoma outcome. Four of the 21
patients treated with lamivudine (19%) showed HBV reactivation when
the use of lamivudine was interrupted 15 days-2 months after the end
of chemotherapy. These 4 patients experienced acute hepatitis on aver-
age 105 days (range: 90-120 days) after the withdrawal of lamivudine
treatment. Two patients recovered after reassuming lamivudine treat-
ment. One died later as a consequence of the progressive lymphoma.
The second patient obtained NHL complete remission and is still alive.

The other two patients died because of the HBV reactivation before
restarting lamivudine therapy. This study indicates that the use of
lamivudine significantly reduces the rate of HBV reactivation in HBsAg
positive patients with non-Hodgkin’s lymphoma undergoing chemo-
immunosuppressive therapy, even when the treatment is intensified by
rituximab and/or haematopoietic stem cell transplantation. The four
episodes of HBV-induced hepatitis that occurred as a consequence of the
premature withdrawal of lamivudine indicate the need to protract
lamivudine treatment for at least 12 months or longer after the end of
chemotherapy.

PO-024
SURFACE ANTIGEN MOSAIC OF DENDRITIC LYMPHOPLASMACYTOID LYMPHOMA: 
A KEY FOR INTERPRETING THE HETEROGENEOUS TISSUE LOCALIZATION OF 
NEOPLASTIC CELLS

Franco R,1 De Renzo A, Perna F, Lo Pardo C,2 Mettivier C,2

D’Arco A,3 Corazzelli G,1 Rotoli B, Del Vecchio L
1Anatomia Patologica ed Ematologia, Istituto Tumori Pascale; Ematologia e
DBBM,CEINGE Università Federico II; 2Immunoematologia e Ematologia
Ospedale A. Cardarelli; 3Ematologia, Ospedale Umberto I, Nocera Inferiore
(SA), Italy

During the last years an unusual form of lymphoma whose cells
expressed HLA-DR, CD4, CD56 and IL3R was described. Functional
and phenotypic properties of these cells were similar to a fraction of nor-
mal dendritic cells, the DC2 or lymphoplasmacytoid subset. The clini-
cal behavior of this disease generally implies skin involvement with an
aggressive outcome and possible picture of acute leukemia. Two main
types of patients have been described: (i) cases with exclusive bone mar-
row involvement and (ii) cases with initial skin involvement and subse-
quent leukemic dissemination. In this study we characterized 10 cases
of dendritic lymphoplasmacytoid lymphoma (DLPL) by using an extend-
ed panel of MAbs, flow cytometry (FCM) and immunohistochemistry
(IH). Six cases were studied by FCM and 5 by IH. The aims were: (i) to
define the exact immunophenotype of this rare neoplasia; (ii) to assess
the real incidence of these cases; (iii) to attempt an immunophenotypic
sub-classification. FCM characterization, performed on bone marrow
aspirates in 5 cases with heavy bone marrow involvement, consistent-
ly evidenced the phenotype HLA-DR+, CD4+, CD56+, CD36+, CD103+.
One case with massive involvement of bone marrow and no cutaneous
infiltration clearly showed CD26. All cases were initially referred to our
institution as acute myeloblastic leukemia (AML). The exact incidence
of these cases as compared to all cases of AML studied was 5 out of
2185.IH was performed on cutaneous biopsies in 5 patients, all of which
expressed CD4, CD56, CD123 and TCL1, along with variable expres-
sion of CD68 and CD43. In one case more than 50% of cells expressed
TdT. We studied also CXCR4 (CD184). This receptor and its ligand
CXCL12/SDF1 seem to drive metastasis in several cases of neoplastic
disease. CD26/DPPIV seems to counterbalance CXCR4 function based
upon its enzymatic activity on CXCL12. In this study, CXCR4 was
observed by IH in all cases, while convincing expression of CD26 was
never found. One cutaneous fragment was studied by FCM, confirming
the CXCR4+CD26– pattern. In conclusion, immunophenotype of this
rare disease seems to be stable as regards HLA-DR, CD4, CD56, CD36
and CD103 display. CXCR4 and CD26 appear to be associated with tis-
sue distribution of neoplastic cells, with CXCR4+CD26– pattern corre-
sponding to cases characterized by initial cutaneous involvement and
metastatic potential, CD26 bright expression being restricted to bone
marrow disease.

PO-025
EFFICACY OF RADIOIMMUNOTHERAPY (RIT) WITH 90Y-IBRITUMOMAB TIUXETAN
(ZEVALIN) FOR THE TREATMENT OF RELAPSED OR RESISTANT AGGRESSIVE LYMPHOMA
HEAVILY PRETREATED WITH RITUXIMAB + CHEMOTHERAPY 

Botto B, Bellò M, Benevolo G, Cabras MG, Castellino C, 
Chiappella A, Fioritoni G, Freilone R, Martelli M, Orsucci L, Pregno P,
Scapoli P, Tonso A, Bisi G, Vitolo U and Gallo E

GIMURELL, Hematology 2, ASO S. Giovanni Battista, Turin, Italy

Introduction. The addition of antibody monoclonal anti CD20 Ritux-
imab to CHOP chemotherapy has resulted in improved CR, progression
free survival and overall survival rates for patients affected by follicular
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lymphoma. Recently, a phase II trial has showed that Zevalin has a use-
ful activity in the treatment of relapsed refractory elderly DLBCL. We
report the results of a study to evaluate the clinical utility and safety of
Zevalin in relapsed or chemoresistant aggressive lymphoma. Patients and
Methods. patient elegibility was represented by: age over 18 yrs, refrac-
tory or chemoresistant aggressive lymphoma (grade III follicular, PML or
DLBCL de novo), CD20 positivity, WHO performance status of 0 to 2,
stage II bulky, III or IV, bone marrow involvement < 25%. All patients
were previously treated with almost two lines of chemotherapy and all
of them received Rituximab. All patients signed a written informed con-
sent approved in accordance with institutional guidelines. Patients with
pre-treatment platelet counts of >150.000/mm3 received Zevalin at 0.4
mCi/kg whereas those with platelets <150.000/mm3 received 0.3
mCi/kg. Results. a total of 14 patients were treated: 5 patients were stage
II, 3 stage III, 6 stage IV (5 with bone marrow involvement). Six patients
had grade III follicular, 4 primary mediastinal and 4 DLBCL de novo. Ten
patients received 0.4 mCi/kg and 4 patients 0.3 mCi/kg. Five chemore-
sistant patients after 2 or more lines chemoimmunotherapy received
RIT in combination with BEAM and subsequent autologous stem cell
transplantation (ASCT) and 9 patients were treated with Zevalin alone.
Response evaluation was performed two months after RIT. After 90Y-
Ibritumomab Tiuxetan infusion we reported CR 4 patients, PR 5 patients
and no response/progression 5 patients (ORR 9/14 patients 64%). All 5
patients treated with RIT + BEAM + ASCT achieved a response (CR 2
patients and PR 3 patients ORR 100%). ORR in 9 patients treated with
RIT alone was 46% (CR 2 patients and PR 2 patients). No toxic deaths
were observed, one patients died of progressive lymphoma 1 year after
Zevalin infusion. The most common grade 3-4 AE were neutropenia
and thrombocytopenia. Discussion: RIT with 90Y-Ibritumomab Tiuxe-
tan seems to be a safe and effective approach for heavily Rituximab +
chemo pretreated aggressive lymphoma. Larger studies are needed to
estabilish the effective role of RIT alone or in combination with high
dose chemotherapy + ASCT as salvage therapy.

ACUTE LEUKEMIAS I

PO-026
BORN TO BE EXPORTED: C-TERMINUS NUCLEAR EXPORT SIGNALS OF DIFFERENT
STRENGHT ENSURE CYTOPLASMIC ACCUMULATION OF NUCLEOPHOSMIN LEUKEMIC
MUTANTS 

Bolli N,1 Nicoletti I,2 De Marco MF,1 Bigerna B,1 Pucciarini A,1

Mannucci R,2 Martelli MP,3 Henderson BR,4 Falini B1

1Hematology, University of Perugia, Perugia, Italy; 2Internal Medicine, Univer-
sity of Perugia, Perugia, Italy; 3Hematology University of Bari, Bari, Italy; 4West-
mead Institute for Cancer Research, University of Sydney, Westmead Hospital,
Australia

Nucleophosmin (NPM1) gene mutations are the most common genet-
ic lesion in Acute Myeloid Leukemia (Falini et al, NEJM 2005), specifi-
cally identifying a distinct molecular and clinical entity (Falini et al, Blood
2007). Mutated NPM is aberrantly cytoplasmic because of 2 alterations
at protein C-terminus: disruption of tryptophan (W) 288 and/or 290,
constituting the Nucleolar Localization Signal (NoLS); and creation of a
new Nuclear Export Signal (NES), with 6 possible molecular variants.
There is correlation between the new NES sequence and W loss: the
most common NES motif (LxxxVxxVxL) always associates with loss of
both W288 and W290 (e.g. NPM mutant A); leukemic mutants retain-
ing W288 always carry NES variant sequences (e.g. LxxxLxxVxL in
mutant E). Hereby, we provide evidence of how C-terminus alterations
cooperate to delocalize NPM mutants to cytoplasm. We first investigat-
ed whether different NPM leukemic mutants differ in their ability to be
exported in cytoplasm. After incubation with low doses of Leptomycin
B (a specific inhibitor of Crm1, the protein responsible for NES-mediat-
ed nuclear export), NPM mutant A was nuclear whilst NPM mutant E
was cytoplasmic. This demonstrate that NPM mutant E is less sensitive
to Crm1 inhibition than NPM mutant A. We then cloned each different
C-terminal NES motifs of into a pREV(1.4)-eGFP plasmid, expressing a
mutagenized REV protein lacking its NES but retaining its Nuclear Local-
ization Signal. This allows a direct measure of the efficiency of each
NES introduced (Henderson et al., Exp C Res 2000). The fusion protein
containing the LxxxVxxVxL NES was nuclear in the majority of cells
(indicating weak activity); all variant NES were mostly cytoplasmic (indi-
cating stronger activity). These findings prove that NPM mutants carry
NES motifs with different nuclear export efficiency. NPM localization is
dictated by opposing forces (NoLS and NES). No NPM leukemic mutant
has ever been found to contain both the weak LxxxVxxVxL NES and
W288. We investigated the consequence of combining these two fea-
tures on NPM subcellular traffic: these artificial NPM mutants were not
exported efficiently, since the force (W288) driving them in the nucleo-
lus overwhelmed that directed into cytoplasm (NES). NPM leukemic
mutants must carry a strong NES motif if W288 is retained, revealing
selection for mutants efficiently exported in cytoplasm, and pointing to
this event as critical for leukemogenesis and as a potential target for
future therapies.

PO-0027
MINIMAL RESIDUAL DISEASE IS DETECTABLE IN PERIPHERAL BLOOD OF PATIENTS
WITH ACUTE MYELOID LEUKEMIA AND PROVIDES PROGNOSTIC INFORMATION

Maurillo L, Buccisano F, Del Poeta G, Spagnoli A, Neri B, 
Del Principe MI, Ammatuna E, Tendas A, Luciano F, De Fabritiis P,
Amadori S, Venditti A
Chair of Hematology, Policlinico Tor Vergata, Rome, Italy

Introduction. Monitoring of minimal residual disease (MRD) by multi-
parametric flow cytometry (MPFC) may predict outcome in adult
patients with acute myeloid leukemia (AML) when bone marrow (BM)
is used. Recently, It has been reported that, using quantitative PCR, MRD
is also detectable and measurable in peripheral blood (PB) of AML
patients. Based on these premises, we assessed by MPFC the levels of
MRD in PB and BM samples of 58 adult patients with AML to verify the
feasibility of MRD detection in PB and its prognostic relevance. 
Methods. A total of 58 adult patients with AML were entered into the
EORTC/GIMEMA protocols AML10/AML12 (age <61 yrs) or
AML13/AML15/AML17 (age>61 yrs), consisting in intensive induction
and consolidation cycles, and, for patients aged <61 years, autologous or
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allogeneic stem cell transplantation. Median age was 48 years (range 21-
73), all FAB subtypes were represented with the exception of M3 cases.
We studied 58 and 56 pairs of BM and PB at the end of induction and
consolidation therapy, respectively. Results. Findings in BM e PB were sig-
nificantly concordant after induction and consolidation therapy. Medi-
an value of BM residual leukemic cells (BMRLC) and PB residual
leukemic cells (PBRLC) after induction, were 5.2×10-3 (range 1×10-4-
2.20×10–1) and 2.85×10–3 (range 1×10–5-1.15×10–1), respectively (r=0.84,
p<0.001). After consolidation, the median value of BMRLC and PBRLC
were 4.2×10-3 (range 2×10-5-7.27×10-2) and 3.5×10-3(range 1×10-5-
1.34×10–1), respectively (r=0.85, p<0.001). Using the maximally selected
log rank statistics, we found that the cut-off of 1.5×10-4 PBRLC correlat-
ed with the disease outcome. In fact, 36 of 50 (72%) patients with
PBRLC > 1.5×10–4 after induction had a relapse, whereas, the 8 patients
with <1.5×10-4 did not (p<0.001). After consolidation, 45 patients had
a level of MRD >1.5×10–4 and 34 (76%) had a relapse; 10 out of the
remaining 11 patients whose level of MRD was below 1.5× 10–4, are still
relapse free (p<0.001). The median duration of relapse free survival (RFS)
was not reached among the patients with a PB MRD negative status after
consolidation, whereas it was 9 months among those who tested PB
MRD positive after consolidation (p=0.001); the multivariate analysis
confirmed the independent prognostic role of the PB MRD status at the
end of consolidation (p=0.019). Discussion: 1) MRD is detectable and
measurable in PB of AML patients using MPFC; 2) the levels of MRD in
PB are correlated to those measured in BM; therefore PB may be a com-
plementary source for MRD studies in patients with AML; 3) the PB
MRD determination after consolidation therapy has a prognostic role;
4) the combined BM and PB assessment might optimize MRD monitor-
ing in AML, thus allowing risk-category stratification to be improved,.

PO-028
CLEARANCE OF BLASTS FROM PERIPHERAL BLOOD DURING INDUCTION TREATMENT
PREDICTS THE BONE MARROW RESPONSE IN ACUTE MYELOID LEUKAEMIA

Gianfaldoni G,1 Mannelli F,1 Baccini M,2 Antonioli E,1 Bencini S,1

Leoni F,1 Bosi A1

1Department of Haematology, University of Florence; 2Department of Statistics,
University of Florence, Florence, Italy

Introduction Although several parameters (i.e. age, cytogenetics and
secondariness) are useful for risk stratification of patients with acute
myeloid leukaemia (AML), there are no firm criteria for predicting
response to induction treatment of individual patients. Aims To predict
the individual response in a clinically relevant time, we analysed the
clearance of peripheral blasts (PBC) in 57 AML patients during 3+7
induction course. Methods By extensive flow cytometry (FC), a popu-
lation of cells with leukaemia-associated aberrant immuno-phenotype
(LAIP) was identified in each patient from the initial bone marrow (BM)
aspirate. We then obtained LAIP-positive absolute blast counts on
peripheral blood (PB) immediately before starting therapy (day 1) and
every day until day 5. PBC was expressed as the ratio, converted to log-
arithmic scale, between baseline value (day 1) and daily absolute blasts
count. At day 14, FC analysis was performed on BM in order to identi-
fy LAIP-positive residual blasts. The degree of BM clearance was
expressed as the ratio, converted to logarithmic scale, between the per-
centage of LAIP-positive blasts determined at diagnosis and day 14
(LD14). Results Between May 2004 and January 2007, 57 consecutive
newly diagnosed non-M3 AML patients aged less than 66 years entered
the study and were evaluable for BM response. After a single course,
complete remission (CR) was achieved in 31 patients. CR was not
obtained in 27 patients (NCR), 17 of whom were refractory. 

Table 1. 

NCR CR RankSum
Day Median (95% CI) Median (95% CI) p

2 0.16 (0.15, 0.38) 0.46 (0.38, 0.57) .0005
3 0.52 (0.50, 1.06) 1.19 (1.13, 1.54) .0009
4 1.11 (0.91, 1.67) 2.25 (2.05, 2.56) < .0001
5 1.60 (1.34, 2.22) 2.80 (2.77, 3.41) < .0001

According to conventional criteria (cytogenetics and secondariness)
there were 17 high risk patients, of whom 4 achieved CR; 35 interme-

diate risk patients, of whom 22 achieved CR; 5 low risk patients, all of
whom achieved CR. The ranges of distribution of PBC had minimal
overlap between CR and NCR groups. The medians of log reduction in
the two groups were significantly different on each day (Table 1). The
rate of PBC appeared higher in CR than NCR patients with an estimat-
ed difference between groups equal to 0.29 (95% CI:0.14-0.44; p-val-
ue<0.001). This difference was not attributable to differences in baseline
PB leukaemic burden and assigned risk. PBC showed an excellent cor-
relation with BM response as assessed by morphologic analysis at
haematopoietic recovery and by FC on day 14. Specifically CR was
achieved only in 1 of 19 patients (5%) who had a PBC below 2 logs on
day 5, whereas CR took place in 29 out of 38 patients (76%) who had
a PBC greater than 2 logs on day 5. Higher values of PBC on each day
were associated with larger LD14. This correlation was significant on
each day and it increased monotonically over days. Summary/conclu-
sions These data indicate that PB may be in equilibrium with BM in
each AML patient, and that PB clearance gives evidence of BM clearance.
Therefore, a major treatment outcome may be predicted very early dur-
ing the induction therapy of AML patients, thus providing an opportu-
nity to tailor treatment modalities since the outset.

PO-029
TRIAZENE COMPOUNDS AND MGMT INHIBITORS IN ACUTE LEUKEMIA: PRECLINICAL
AND CLINICAL STUDIES

Marchesi F,1,2 Turriziani M,3 Venditti A,4 Caporaso P,5 Tortorelli G,1

Buccisano F,4 D’Atri S,5 Tirindelli MC,2 Amadori S,4 Bonmassar E1

1Department of Neuroscience, University Tor Vergata, School of Medicine, Rome;
2Department of Hematology, University Campus Bio-Medico of Rome; 3Depart-
ment of Internal Medicine, University Tor Vergata, School of Medicine, Rome;
4Department of Hematology, Tor Vergata University Hospital, Rome; 5Labora-
tory of Molecular Oncology, Istituto Dermopatico dell’Immacolata-IRCSS, Italy

Previous preclinical and clinical studies indicated that triazene com-
pounds (i.e. dacarbazine and temozolomide, TMZ) could be highly
effective against refractory acute leukemia. Antitumor activity of these
compounds is mainly based on the generation of methyl adducts to
purine bases of DNA. The DNA repair protein, O6-methylguanine-DNA
methyltransferase (MGMT), and the mismatch repair (MMR) system,
play a pivotal role in the cytotoxic effects of triazenes. In particular, high
levels of MGMT are responsible of target cell resistance to these com-
pounds. On the contrary, the presence of MMR is required for the cyto-
toxic effects of triazenes. Preclinical studies performed in our laborato-
ry demonstrated that in vitro suppressive effects of TMZ against human
leukemia blasts could be potentiated by pre-treatment of target cells
with MGMT inhibitors, such us O6-(4-bromothenyl)guanine (lomegua-
trib). In the early seventies we discovered that, in vivo, triazene com-
pounds induced the appearance of novel transplantation antigens in
murine leukemia (chemical xenogenization, CX). Non-self peptides pre-
sented by class I MHC molecules are generated by triazene-induced
somatic mutations, affecting retroviral sequences that are detectable in
the mouse genome. Moreover, preliminary experiments suggested that
human cancer cells can also undergo CX. Therefore, a pilot study for
patients with relapsed/refractory acute leukemia is now in progress. So
far, we have treated 8 patients (6 with AML and 2 with ALL) with TMZ
(150 mg/sqm/day orally for 7 days) + lomeguatrib (that suppressed
MGMT activity) to obtain a cytoreduction of sensitive leukemia blasts
and to presumably induce CX in resistant blasts. After chemotherapy we
treated these patients with IL-2 immunotherapy (0.5 MIU/day s.c. for
14 days) to possibly restore immune response and take advantage of the
hypothetical triazene-induced CX. The results show that lomeguatrib
suppressed MGMT activity in vitro and in vivo in all patients entered into
this protocol. In fact, 6 of 8 patients experienced complete (5 cases) or
partial (1 case) disappearance of leukemia blasts in peripheral blood and
in bone marrow. Whereas non-hematological toxicity was limited, we
observed a severe and long-lasting myelosuppression. MMR proteins
were found to be expressed in blasts of 4 out 4 patients tested (1 of
these patients is resistant to treatment and in this case a functional alter-
ation of MMR can be hypothesized). At the present time, 2 patients sur-
vived more than 9 months and 1 is still alive, 4 patients died because of
opportunistic infections and 3 for progressive disease. This investigation
confirm the potential role of triazenes in acute leukemia and highlights
the role of drug-induced MGMT suppression in overcoming resistance
to these agents. Further studies are necessary to establish different
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approaches to control minimal residual disease and to clarify a possible
clinical applications of triazenes in patients affected by others hemato-
logical malignancies refractory to conventional treatments, such as mul-
tiple myeloma and plasma cell leukemia. 

PO-030
EVALUATION OF TELOMERASE ACTIVITY IN PATIENTS WITH ACUTE LEUKEMIAS

Calistri D,1 Casadio V,1 Cipriani R,2 Zaccaria A2

1Istituto scientifico romagnolo per lo studio e la cura dei tumori (IRTS), Meldola-
Forlì; 2Hematology Unit, S. Maria delle Croci Hospital, Ravenna, Italy

Background. Human telomeres are specialized chromosomal and struc-
tures composed of TTAGGG repeats. They protect chromosomes from
degradation, fusion and recombination. However, in normal cells, the
number of cell division is limited and the main reason for that is the
progressive loss of telomeric sequences. This process leads also to cell
senescence when a critical telomere length is reached. The complete
replication of telomeric sequences at the termini of eukaryotic chromo-
somes requires a special enzyme complex, telomerase, an RNA-depend-
ent DNA polymerase, which is not present in most somatic cells (only
human primitive hematopoietic cells and activated lymphocytes have
borderline telomerase activity). In contrast, immortalized cell lines and
the majority of malignant tumors demonstrate high telomeras activity,
stable telomere length and unlimited proliferative potential.1 We
analysed the telomerase activity in 35 AML and 8 ALL patients. More-
over 30 normal subjects were evaluated. Methods. Fluorescence TRAP
assay was performed on bone marrow samples as previously described2

and expressed in arbitrary enzymatic units (AEU). Results. 35 pts with
AML (19 M and 16 F) were evaluated at diagnosis. Their median telom-
erase value was 185 AEU (extr. 48-2723). 16 pts were evaluated after
therapy. Their median post-therapy value was 61.5 AEU (extr. 28-244).
The 8 pts with ALL had a median telomerase value at diagnosis of 532
AEU (extr. 35-690). After therapy, the median value was 52.5 AEU (extr.
35-61). Normal controls showed a median value of 94.0 AEU (extr. 46-
346). No clear-cut correlation was observed with age, WBC count or
karyotype. A dramatic response with reduction to normal values was
observed in all cases studied both before and after therapy, even in those
who did not achieve a complete remission. Conclusions. These data con-
firms previous data of the literature: increase in telemerase activity both
in AML and ALL, with a reduction within normal range after therapy.
Aknowledgements. This study was carried out with the support of the
Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori
(I.R.S.T.), Meldola-Forlì and of the Ravenna section of the Associazione
Italiana contro le Leucemie, Linfomi e Mieloma (Ravenna A.I.L.).

References
1. Fedriga et al. Neoplasia 2001;3:446-50. 
2. Sanchini MA, Gunelli R, Nanni O, Bravaccini S, Fabbri C, Sermasi A, Bet

al. Relevance of urine telomerase in the diagnosis of bladder cancer.
JAMA 2005;294:2052-6.

PO-031
ONE MUTATION MODEL CAN EXPLAIN AGE INCIDENCE IN ACUTE LEUKEMIA WITH
MUTANT NUCLEOPHOSMIN GENE
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Background. Analysis of age-specific incidence can uncover the num-
ber of genetic events needed to cause neoplasia, but the dynamics of can-
cer initiation and its epidemiological consequence can vary in different
tumours. It is widely accepted that in acute myeloid leukemia (AML) a
single genetic event (e.g. chromosomal translocations) is not sufficient
to cause the disease. However, AML is molecularly and clinically a het-
erogeneous disease and recently a large and homogeneous subgroup
was identified: AML patients carrying mutations of the nucleophosmin

(NPM) gene (NPMc+ AML). Whether NPM mutation is necessary and/or
sufficient to cause leukaemia is unknown. Methods. We collect data sets
at four major European Institutions (Laboratory for Molecular Diagnos-
tics, University Hospital Carl Gustav Carus, Dresden, Germany, MLL’-
Munich Leukemia Laboratory, Munich, Germany; Department of Hema-
tology, Erasmus University Medical Center, Rotterdam, The Nether-
lands; Institute of Hematology, University of Perugia, Italy). We design
a mathematical model in which we consider a population of N wild-type
cells with relative fitness r = 1 following the Moran Process. Results. First
we evaluate the dependence of age-specific NPMc+AML rates on coun-
try. Linear regression of the curves shows similar slopes. In particular on
a double-log scale, all data have a slope of about 4. Then we demonstrate
that a one-mutation mathematical model can explain this result (Figure
1). Conclusions. The exponential phenotype of NPMc+ AML can be
explained by a single mutation.

Figure 1.
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PO-032
BIOLOGIC AND CLINICAL SIGNIFICANCE OF CD34 EXPRESSION IN ACUTE 
PROMYELOCYTIC LEUKEMIA

Breccia M, Latagliata R, Carmosino I, Cannella L, Guarini A, 
De Propris MS, Diverio D, Frustaci A, Stefanizzi C, Cimino G, 
Lo Coco F

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

Patients with APL disclose a typical immunophenotypic pattern in
their leukemic cells and a sizable proportion of cases are positive for the
early hematopoietic antigen CD34. However, whether CD34 expression
identifies a distinct biologic and/or clinical entity in APL is still a matter
of debate. We retrospectively analyzed a series of 107 APL patients
observed at a single Institution. In all cases, APL diagnosis was con-
firmed at the genetic level by RT-PCR amplification of the PML/RARa
hybrid. Morphological examination revealed 84 hypergranular and 23
variant (M3v) forms. All patients received uniform treatment with only
slight modifications according to the GIMEMA protocols AIDA0493
and AIDA2000. Using a cut-off value of 10% positive staining cells we
found a total of 31 patients (29%) positive for CD34 and 23 (21%) pos-
itive for CD2; all patients CD2+ were also CD34+. Concerning biologic
and clinical correlations at diagnosis, we revealed that CD34 expression
was associated with the M3 variant subtype (p=0.0001), bcr3 type of the
PML/RARα transcript (p=0.001), higher WBC counts (p=0.02), high risk
category according to Sanz's score (p=0.013), higher prevalence of the
FLT3-ITD mutation (p=0.001) and of disseminated intravascular coagu-
lation (DIC) at presentation (p=0.031). CD34+ also had higher frequen-
cy of RAS compared to CD34– patients (p=0.012). As regarding the
impact of CD34 expression on treatment outcome no differences were
observed regarding the response to induction therapy, whereas a signif-
icant difference was seen in the rates of overall survival (p=0.039) and
molecular relapse (p=0.002). Our findings suggest that CD34 expression
identifies a subset of APL patients with more aggressive clinical fea-
tures. 

PO-033
EFFICACY AND SAFETY OF FLUDARABINE, CYTARABINE, IDARUBICIN (FLAI) PLUS
GENTUZUMAB OZOGAMICIN (MYLOTARG) AS INDUCTION THERAPY IN CD33 POSITIVE

AML PATIENTS YOUNGER THAN 65 YRS

Candoni A, Lovato S, Tiribelli M, Buttignol S, Simeone E, Sperotto A,
Michelutti A, Patriarca F, Zaja F, Russo D,1 Damiani D, Fanin R

Division of Hematology and Bone Marrow Transplantation, University of Udine;
1Chair of Hematology, University of Brescia, Italy

Introduction. The addition of Mylotarg (MY) to an induction regimen
including synergistic drugs, such as intermediate dose Ara-C, Idarubicin
and Fludarabine could reduce treatment failure. Nevertheless the role of
this antibody target-therapy in first-line chemotherapy has not yet been
defined. Patients and Methods. The primary goal of this prospective phase
II pilot study is to evaluate the efficacy and the safety profile of FLAI plus
MY as induction regimen. The study is ongoing and, as of March 2007,
20 consecutive AML patients aged less than 65 yrs were included. The
induction regimen (FLAI + MY) included Fludarabine (30 mg/sqm), Ara-
C (2 g/sqm) on days 1-5, Idarubicin (10 mg/sqm) on days 1,3,5 and
Mylotarg (3 mg/sqm) on day 6. Hematopoietic stem cell transplant
(HSCT) was planned for all patients in first Complete Remission (CR)
after consolidation with high dose Ara-C and Idarubicin (HDAC+IDA).
Patients' outcome and safety were compared with an historical group
of cases who received, in the same center, induction with FLAI (with-
out MY) followed by the same consolidation with HDAC+IDA and
HSCT. The study population consisted of 20 AML cases classified
according to FAB as follows: M0(2), M1-M2(5), M4-M5 (13); the medi-
an age was 55 yrs (range 26-65) and M/F ratio was 11/9. CD33 expres-
sion exceeded 20% in all cases. Cytogenetic, MDR, FLT3 mutation
analysis was performed in all patients. 15/20 (75%) of pts were poor-risk
at diagnosis [high risk factors: WBC > 30×109/L, secondary AML, FLT3
mutation, poor-risk karyotype]. Results. Patients were evaluated for
response, survival and treatment related adverse events. After Induction
with FLAI + MY, 19/20 (95%) patients achieved CR and 1/20 a Partial
Remission; no Deaths During Induction (DDI) were reported. After a
median follow-up of 7 mths (range 1-15), 19/20 (95%) pts are alive

(18/19 in CR). The probability of OS at 12 mths was 70% and the DFS
at 7 mths was 80%. HSCT has been performed in 12/20 (60%) and it
was planned in another 5/20 (25%) patients. No cases of veno occlusive
disease occurred during CHT program or after HSCT. When we com-
pared FLAI + MY with a population that received FLAI alone there were
no significant differences in terms of toxicity or haematologic recovery;
75% of pts experienced transient and reversible MY infusion related
adverse events, especially fever. Conclusions. These preliminarly results
suggest that FLAI + MY is an effective and well tolerated induction reg-
imen for AML with a high response rate. These results encourage test-
ing this new regimen in a multicenter prospective trial. Compared to our
previous experience with FLAI, the addition of Mylotarg increase the
antileukemic efficacy (75 vs 95% of CR). In fact the majority of patients
that received FLAI + MY obtained an optimal tumor debulking with a
favorable safety profile and without DDI, allowing to perform a consol-
idation therapy with HSCT in a high proportion of cases. 

PO-034
TAILORED NON AGGRESSIVE CHEMOTHERAPY FOR ELDERLY FRAIL PATIENTS WITH
ACUTE MYELOID LEUKEMIA (AML) 

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

SC Ematologia Azienda Ospedaliera S.Giovanni Addolorata Roma, Italy

Elderly AML patients (>60yrs) have a poor prognosis because of
unfavourable cytogenetics, comorbidities and reduced compliance to
therapy. As consequence, treatment strategy should be based on status
at diagnosis and the goal of therapeutic choice might be only the over-
all survival (OS) (Deschler B, De Witte T. 2006; Pellizzari A,M, Drea M.,
2007). Aim. To evaluate the impact of non aggressive therapy on OS in
spite of achieving CR and and the influence of frailty on therapeutic
decision in elderly AML patients. Patients and Methods. from January
2003 to December 2006, 60 elderly patients with AML-36 male/24
female, median age 71 yr (range 62-88),43 de novo and 17 secondary
were treated at our institution. Of these , 28 pts, all FAB subtypes except
M3, were considered frail because of age>80 yrs (11 pts) and/or PS >2
(16 pts). The therapeutic decision was made on the basis of the presence
of one or both mentioned parameters An informed consent document
was requested. Cytogenetics were available in 23:1 was classified as
favourable, 12 intermediate, 10 unfavourable. As therapy, patients were
treated according to a conservative approach (Group A) and supportive
one (Group B)) Group A: 18 pts - 6F/10M, median age 75 (range 65-88),
PS≤2 (13 pts), PS>2 (5 pts), median WBC 2.9×109/L (range 0.8-103)-
received, as outpatients, conservative therapy with 6-Thioguanine100
mg/mq /d1°→4°+Cytosina-arabinoside100 mg/mq/d 5°, two times a
month till progression . Group B: 10 pts–5 M/5 F, median age 80 (range
67–83), PS≤2 (1 pts), PS>2 (9 pts), median WBC 1.3×109/L (range1.0-50)
received supportive care plus hydrossiurea 2 g/d. Results. out of 28,26 pts
are evaluable,16 for conservative therapy and 10 for supportive one. As
for results, OS is the primary end point :a) conservative therapy : OS 8.5
m (range 1-15), stable disease 12 , CR 1 (+8),early death 3, median
cycles10 (1-26); b) supportive therapy: OS 1m (range 0-7),stable disease
2,early death 8. Up to now, 4 pts are alive ,1 in CR (+8 ) and 3 in stable
disease (+6, +12, +15 m ) in the group of conservative therapy. Conclu-
sions.1) the PS and age seem to be effective parameters to make a treat-
ment decision 2) OS was significantly longer in the group on conserva-
tive therapy than in the supportive one. 3) lack of CR does not influence
the OS, when the patients were been treated with conservative thera-
py 4) unfavourable cytogenetic does not influence the OS. Comments.
considering the increase of age and incidence of AML , we need to focus
strict criteria to individualise fit and unfit patient; treatment decision
must concern expected results, quality of life, hospital charge. Future
therapeutic approaches for the elderly could consider a target therapy
after careful clinical workup and geriatric assessment.

PO-035
TREATMENT DECISION-MAKING FOR ELDERLY AML PATIENTS (>60 YY)

Anaclerico B, Chierichini A, Cedrone M, Fenu S, Bartolini M, 
Anticoli P, Bongarzoni V, Ronci B, Iacovino P, Annino L

SC Ematologia, Osp. San Giovanni-Addolorata, Roma, Italy

In elderly AML pts, the very bad prognosis is strictly related both to
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a disease which is inherently more resistant to standard cytotoxic agents
and to a poor tolerance of chemotherapy due to comorbidity. We eval-
uated: a) the incidence of unfavourable cytogenetic abnormalities, b) the
impact on survival and complete remission (CR) achievement of a con-
servative therapy vs an intensive one. From January 2003 to December
2006, 49 AML pts-31M/18F, (median age 71 yrs, range 62-88) were
referred to our Unit. Thirty-four were de novo AML, 15 were considered
secondary-AML (12 to previous myelodisplasia and 3 to solid cancer). At
diagnosis, cytogenetics was assessable in 36/49 pts (4 favourable, 19
intermediate, 13 high risk). Five/49 pts died before treatment started;
18/44 were considered frail (median age 72 yrs, range 65-88), and treat-
ed as outpatients with a conservative approach including: 6-Thioguanine
(6-TG) (100 mg/mq/d days 1°→4°) + Aracytin (100 mg/mq/d days 5°)
twice a month, until progression or death. Twenty-six/44 pts (median
age 70 yrs, range 62-74) were enrolled in intensive protocols. Among the
18 pts in conservative therapy, 2 pts (12.5%) achieved CR,11 pts main-
tained a stable disease and 5 died early because of leukaemia and/or
infections. Among 26 pts treated with intensive therapy: 9 (34.6%)
achieved CR, 1 pt partial remission (PR), 7 pts were resistant and 9 died
during induction. Median hospitalisation time was 28 days (range 25-60).
Median CR was 6,5 months (min 4-max 23). Up to April 2007, 5/18 pts
in conservative therapy are alive: 2 CR pts are alive for 10+ and 34+
months, respectively (1in CR and 1 in relapse). The remaining 3 pts, in
stable disease, are alive 6+,12+,15+ months respectively. Median over-
all survival (OS) was 6 months (range 1-34). Up to now, among the 9 CR
pts in intensive group, 3 are alive, 2 in CCR (22+ and 17+ months), 1
relapsed. The median OS in this group was 4 months (range 1-40), medi-
an OS in CR patients was 16.5 months (range 4-40 months). The over-
all response rate (ORR) was 25% for the conservative therapy group
and 38% for the intensive one. In our study, 13 pts were classified as high
cytogenetic risk; among these, only 4 pts are still alive: 1 in CCR (23+
months), 2 in stable disease (6+ and 12+ months), 1 relapsed. Treatment
approach should take into account: the inherited disease characteristics,
single patient’s comorbidities and psycho-social frailty. The prognosis of
elderly AML pts might be improved by a risk-adapted treatment strate-
gy, and by using investigational therapies with the differentiating agents.

PO-036
ALLOGENEIC STEM CELL TRANSPLANTATION IS THE OPTIMAL POST-REMISSION 
THERAPY IN MINIMAL RESIDUAL DISEASE POSITIVE PATIENTS WITH ACUTE MYELOID
LEUKEMIA

Giannì L, Buccisano F, Maurillo L, Del Poeta G, Del Principe I, 
Ottaviani L, Sarlo C, Ammatuna E, Campagna S, Irno Consalvo M,
Amadori A, Venditti A
Chair of Hematology, Policlinico Tor Vergata, Roma, Italy

Introduction. Autologous (AuSCT) and allogeneic stem cell transplan-
tation (ASCT) are well established post-remissional strategies for patients
with Acute Myeloid Leukemia (AML). However, there is still a debate
ongoing about the relative merit of each of these options in first CR. In
fact, ASCT for patients in first CR is associated with the lowest relapse
rate but also with a higher risk of treatment-related mortality than
AuSCT. Therefore, in the attempt to deliver oriented-risk therapies, a
number of prognosticators have been identified; among these, minimal
residual disease (MRD) promises to be a useful tool. To address this
issue, we analysed retrospectively, a series of 142 patients affected with
AML in whom flow-cytometry serial determinations of MRD were
available. Methods. The patients were entered into the
EORTC/GIMEMA protocols AML10/AML12 (age <61 yrs) or AML13/
AML15/AML17 (age>61 yrs), all consisting in intensive induction and
consolidation cycles, and, for patients aged <61 years, AuSCT or ASCT.
The Maximally Selected Rank Statistic analysis was used to select the MRD
level and the time-point of analysis achieving the best prognostic signif-
icance in terms of overall survival (OS) and relapse free survival (RFS).
This approach confirmed the threshold of 3.5×10-4 residual leukemic
cells after consolidation therapy as a discriminator between MRD– and
MRD+ cases with different 5-years OS (60% vs. 18%, p<0.001) and RFS
(70% vs 18%, p<0.001). Results. Among the 142 patients under evalua-
tion, we enucleated 55 and 17 who underwent AuSCT and ASCT,
respectively. Among the 55 patients submitted to AuSCT, those MRD–
had a significant better outcome than the MRD+ ones, in terms of 5-
years OS (66% vs 28%, p=0.006) and RFS (68% vs 14%, p<0.001). In the
ASCT group, the low numbers hampered any firm conclusion; howev-

er, when the category of post-consolidation MRD+ patients (41) was
analysed separately, the use of ASCT was associated with a better RFS
than AuSCT (48% vs 14%, p=NS) (Figure 1). We assume the lack of sta-
tistical significance merely due to the few cases in the ASCT group. Con-
clusions. 1) the threshold of 3.5×10–4 at post-consolidation check-point is
critical to predict outcome; 2) MRD– patients have an excellent outcome
regardless of the post-consolidation therapy; 3) in the MRD+ group,
AuSCT seems not to improve the prognosis whereas the use of ASCT
is associated with a superior outcome.

Figure 1. 

PO-037
INTENSIVE CHEMOTHERAPY INCLUDING AUTOLOGOUS STEM CELL TRANSPLANTATION
FOR ACUTE MYELOID LEUKEMIA IN HIV + PATIENTS RECEIVING HIGHLY ACTIVE 
ANTIRETROVIRAL THERAPY 

ReA,1 Cattaneo C,1 Casari S,2 Capucci MA,1 Micheletti M,1

Borlenghi E,1 Schiantarelli C,3 Almici C,4 Ferremi P,4 Rossi G1

1Ematologia, Spedali Civili di Brescia; 2Malattie Infettive II, Università di Bres-
cia; 3Malattie Infettive, Ospedale Niguarda, Milano; 4Immunoematologia e Med-
icina Trasfusionale, Spedali Civili di Brescia, Italy

Introduction. Clinical outcome of AML in HIV+ pts is poorly document-
ed. Long-lasting responses are rare and optimal treatment is unknown.
We report our experience with intensive chemotherapy (CT) including
peripheral blood stem cell (PBSC) transplantation in 3 consecutive pts
receiving HAART. Patient 1. A 45-year-old HIV+ pt on HAART was diag-
nosed with AML M4 (46,XY) in 10/01 (CD4=284). After conventional
idarubicine (Ida) and Ara-C (x2), he obtained CR. After 1 consolidation
course he received high dose Ara-C (HDAC) (1 g/mq bid for 4d) + G-CSF
10 mcg/Kg (cycle A8) as mobilizing treatment (CD34+ collected
4.5×106/Kg, CFU-GM 5.6×105/Kg, BFU-E 2.2, CFU-GEMM 0.2). On
06/02 he received high dose therapy (HDT) with Thiotepa 10 mg/Kg +
Cyclophosphamide 50 mg/Kg for 2 d (TIO-CTX) with stem cell rescue.
HAART was continued. No fever, infections or other significant toxici-
ties were seen and engrafment was prompt (N>500 d+10; plt>20.000
d+12). In 07/04 he developed anemia and leuco-monocytosis and was
diagnosed with CMML (complex cariotype) and in 09/05 (m+47) died
by Pseudomonas sepsis. Patient 2. A 33–year-old pt was diagnosed with
AML M1 (47,XY,+8) and HIV infection in 05/04. (CD4=132). He was
started on HAART and received induction therapy with
doxorubicine+Ara-C + VP-16 (DAV); several infectious complications
occurred, including bilateral pneumonia, E.coli sepsis and subcutaneous
abscess from MRSE. CyCR was achieved. After a second DAV he
received A8 and collected PBSC (CD34+ 6.2×106/Kg, CFU-GM
15.9×105/Kg, BFU-E 15.2, CFU-GEMM 1.6). In 12/04 he received TIO-
CTX with stem cell rescue. No significant toxicities were seen and
engrafment was prompt (N>500/mmc d +11; plt>20.000/mmc d+13). In
02/05 a bone marrow (BM) biopsy confirmed CR. At m+9 after PBSCT
he developed acute cholecystitis, refused treatment and died. Patient 3.
A 53-year-old HIV+ pt, with previous KS (treated with doxorubicine), on
HAART, was diagnosed with AML M4 with eosinophilia (46,XY,inv16)
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in 06/2006 (CD4=2048). He received induction therapy (Ida+Ara-C+VP-
16) and consolidation (Ida+Ara-C), obtaining CyCR. He received mobi-
lizing treatment with A8 but failed PBSC collection. After 2 additional
courses with HDAC is alive in CR (m+11). Conclusions. Intensive CT
with HAART is feasible and allow to achieve CR in HIV+ pts with AML;
HDT with stem cell rescue seems feasible and safe. However, caution
is needed and additional studies are required to confirm feasibility and
explore long-term outcome. Acknowledgments. This work was support-
ed in part by FIRB (protocol number: RBAU01RLNB005 – 2004; D. Rus-
so), progetto 60% 2005 (D.Russo) and COFIN 60% 2006.

PO-038
FUNGAL INFECTIONS IN ACUTE MYELOID LEUKEMIA PATIENTS TREATED WITH 
INDUCTION REGIMENS INCLUDING FLUDARABINE: A RETROSPECTIVE ANALYSIS OF 224
CASES

Malagola M,1 Peli A,1 Damiani D,2 Candoni A,2 Tiribelli M,2

Martinelli G,3 Piccaluga PP,3 Paolini S,3 Lauria F,5 Bocchia M,5 Gobbi M,6

Pierri I,6 Zaccaria A,7 Zuffa E,7 Mazza P,8 Piccolo G,8 Gugliotta L,9

Bovini ,9 Visani G,10 Skert C,1 Bergonzi C,1 Roccaro A,1 Filì C,1

Capuzzi E,1 Fanin R,2 Baccarani M,3 Russo D1

1Chair of Haematology, Unit of Blood Diseases and Cell Therapies, University
of Brescia; 2Clinic of Haematology, University of Udine; 3Institute of Haematol-
ogy and Medical Oncology Seràgnoli, University of Bologna; 4Chair of Statis-
tics, University of Brescia; 5Chair of Haematology, University of Siena; 6Chair
of Haematology, University of Genova; 7Division of Haematology, Ravenna;
8Division of Haematology, Taranto; 9Division of Haematology, Reggio Emilia;
10Division of Haematology, Pesaro, Italy

Infections are the major cause of morbidity and mortality of acute
myeloid leukaemia (AML). Invasive Fungal Infections (IFIs) occur in at
least 10 to 20% of the patients submitted to induction and consolida-
tion treatments and are responsible for death during induction (DDI) up
to the 5% of the cases. Furthermore, they may cause a delay in consol-
idation and intensification therapy with autologous or allogeneic stem
cell transplantation and for these reasons they may contribute to increase
the relapse rate. Among the risk factors for IFIs it has been included the
use of Fludarabine (Fluda), which can induce severe and prolonged
immunosuppression. In this study we retrospectively analyzed the infec-
tions occurred in 224 newly diagnosed AML patients, aged at least 60
years, consecutively treated with a Fluda containing induction regimen.
One-hundred thirty-five patients were treated with FLAI (fludarabine +
cytarabine + idarubicine) and 89 with FLAIE (fludarabine + cytarabine
+ idarubicine + etoposide). During induction phase, 134/224 (55%)
patients experienced a fever of undetermined origin (FUO), the inci-
dence of Gram negative and positive sepsis was 14% (31/224) and 22%
(49/224) respectively and 38/224 (17%) patients developed a
possible/probable IFI. In 9/224 patients (4%) a proven IFI was found (6
Aspergillosis and 3 Candida). Taking into consideration the long lasting
immunosuppressive effect of Fluda, we collected the data of the inci-
dence of infections during the first consolidation course (FLAI: n=70;
high dose cytarabine: n=65; idarubicine and high dose cytarabine: n=89).
The overall incidence of FUO was 29% (66/224), the number of Gram
negative and positive sepsis was 53/224 (24%) and 49/224 (22%),
respectively and 4/224 (2%) patients developed a proven IFI (3
Aspergillosis and 1 Candida). In all but one case, the fungal infections
diagnosed during consolidation occurred in patients who developed an
IFI during the previous induction therapy. These data, even though ret-
rospectively collected, suggest that the use of a Fluda-based induction
chemotherapy doesn’t cause a high number of IFIs, neither during induc-
tion, nor during consolidation. In particular, the incidence of infective
complications in our series of AML patients favourably compares to the
one reported by other Authors with induction chemotherapy not includ-
ing Fluda.

PO-039
ROLE OF DASATINIB IN PH’-POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIA (ALL) AFTER
IMATINIB-BASED THERAPY FAILURE: A CASE REPORT

Cortelezzi A,1 Pasquini MC,1 Radaelli F,2 Reda G,1 Ripamonti F,1

Gardellini A,1 Intini D,1 Spinelli O,3 Lambertenghi Deliliers G1

1U.O Hematology-1 and BMT Center Fondazione Ospedale Maggiore Policlin-
ico, Mangiagalli, Regina Elena and Department of Medical Sciences, Univer-
sità degli Studi, Milan; 2U.O Hematology-2 Fondazione Ospedale Maggiore
Policlinico, Mangiagalli, Regina Elena, Department of Medical Sciences, Uni-
versità degli Studi, Milan; 3Department of Hematology, Ospedali Riuniti di 
Bergamo, Italy

Ph+ ALL is largely associated with a dismal prognosis. Imatinib effec-
tively blocks the bcr-abl-related tyrosine kinase activity, and therefore
its use is now mandatory in the treatment of this disease. Dasatinib is
a more potent abl kinase inhibitor, which appears to be active against
14 out of 15 known imatinib-resistant bcr-abl mutants. In November
2004 Ph+ ALL (p190) was diagnosed in a 60 years old man and induction
therapy was soon started according to NILG protocol ALL09/2000-
STI571, consisting of association of idarubicin, vincristin, prednisone
and asparaginase plus triple-drug intrathecal therapy. Imatinib (600
mg/d) was administered 7 days/month. After 30 days complete remis-
sion (CR) was documented at morphologic, cytogenetic and molecular
level. The patient was then consolidated with monthly cycles of
chemotherapy plus imatinib up to August 2005, and submitted to cra-
nial radio-prophylaxis. No related or matched unrelated donors were
available. Starting on September 2005, 2 cycles of high dose chemother-
apy with PBSC rescue were therefore administered, the patient being in
continuous molecular CR. Maintenance therapy was initiated in Decem-
ber 2005 with daily oral 6-MP and weekly i.m. MTX plus imatinib 400
mg/d, 15 days per month. This therapy was complicated by recurrent,
grade 4 trilineage hematologic toxicity. In May 2006, 18 months after
diagnosis, molecular relapse was documented, followed one month lat-
er by cytogenetic (1/100 metaphase Ph+) and four months later by mor-
phologic relapse (10% bone marrow blasts). Leukemic relapse ensued
in the context of a severely hypoplastic bone marrow and of patient’s
performance status deterioration, thus precluding any further
chemotherapy attempt. For these reasons dasatinib monotherapy (70 mg
b.i.d.) was immediately started. No more than Grade 1 side effects were
observed, a new morphologic CR was documented after one month
therapy and it was confirmed two months later. After 3 months, dasa-
tinib dosage was increased to 100 mg/d, its tolerability continuing to be
excellent, a part from transitory and mild diarrhea. This increase of dose
enabled a cytogenetic remission to be obtained on January 2007. On
May 2007, that is 8+ months from dasatinib start, the patient remains
in continuous cytogenetic remission. Figure 1 illustrates serial evaluation
of MRD by means of real time PCR and documents the effectiveness of
dasatinib-driven clearance of bcr/abl positive cells in this patient.

Figure 1. 
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PO-040
TREATMENT DECISION-MAKING FOR OLDER PATIENTS WITH ACUTE MYELOID
LEUKEMIA: SINGLE CENTER EXPERIENCE

Bonferroni M, Tavera S, Grasso M, Calvi R, Gallamini A
Ospedale Santa Croce e Carle, Cuneo, Italy

Introduction. Currently no clear indications exist on the role of inten-
sive chemotherapy (IC) in the treatment of elderly patients affected by
acute myeloid leukaemia (AML). The aim of the study was to investi-
gate the efficacy and safety of IC in a subset of AML elderly patients. 
Methods. Seventy-one patients aged 60 years or older with AML were
consecutively admitted between 2000 and 2007 and were considered
suitable for the analysis. Thirty-four patients with ECOG performance
status (PS) ≤2 and age ≤70 years were treated with IC (daunorubicin,
ARA-C± etoposide 3+7+5 ; FLAG-Ida: Group A). Thirty-two patients
aged > 70 years and/or PS >2 were treated with non curative approach-
es (Group B). Five patients aged between 70 and 75 years with a PS≤1
were treated with IC. Results. The mean age of the patients was 69,2 (60-
85), the mean age of Group A and Group B was 65.8 (60-73) and 73.7
(63-85), respectively. The median follow up was 7,9 months. Seven of
39 group A and nine out of 32 group B patients showed active infection
at diagnosis. Nineteen group A and 14 group B patients showed comor-
bidity (diabetes, ischemic heart disease, previous neoplasia, hyperten-
sion). A normal karyotype was detected in 12 Group A and in 9 Group
B patients, and abnormal karyotype was recorded in 12 Group A and 7
Group B patients. In 15 patients in both arms, cytogenetics was not
evaluable. The median survival of Group A and Group B was 9.4 and 5.8
months, respectively (Log rank test = 5.3, p<0.05). Induction mortality
was 8% (3 patients age 63, 68 and 69 years). The complete remission rate
(CR) was 43%. Fifteen patients completed the induction and consolida-
tion therapy, while 2 pts in RC after induction discontinued IC for tox-
icity (one for pneumonia and persistent pancytopenia and one for lung
failure). The median survival of patients in CR and of non responsive
patients was 27.3 and 6.7 months, respectively (Log rank test 13.1829
p<0.01). The mean DFS for responding patients was 18 months, medi-
an not reached. A significant difference in comorbidity was recorded for
CR versus non CR patients: 23% versus 68%, respectively while
unfavourable cytogenetics and infections were comparable in both arms
(35% vs 27%, and 11% vs. 18%, respectively). Conclusions. with our
therapeutic strategy we were able to single-out a subset of elderly patient
with a significant survival benefit with IC. Elderly patients who would
benefit from intensive chemotherapy need a good PS and no comorbidi-
ties. These data were supported from the low induction mortality and
the overall RC rate. However a comprehensive geriatric assessment
(including evaluation comorbidities) is raccomanded to be incorporated
into clinical analysis for assigning regimen intensity. 

PO-041
FATAL OVERWHELMING ACUTE PROMYELOCYTIC LEUKEMIA (APL), MICROGRANULAR
VARIANT (M3V), WITH MASSIVE EXTRAMEDULLARY DISEASE AND UNCHARACTERISTIC
IMMUNOPHENOTYPE: A CASE REPORT

Murru R, Romani C, Di Tucci AA, Pettinau M, Culurgioni F, 
Dessalvi P, Pulisci D, Derudas D, Angelucci E
UO Ematologia e Centro Trapianti di Cellule Staminali Emopoietiche, Ospedale
Oncologico A. Businco, Cagliari, Italy

The microgranular variant (M3v) of acute promyelocytic leukemia
(APL) accounts for approximately 20% of all cases of APL. M3v
immunophenotype is more heterogeneous than classic APL, with vari-
able expression of CD2, CD34 and HLA DR. We report an unusual case
of APL, microgranular variant (M3v), with CD64, CD38, CD34 expres-
sion, characterized by an aggressive and diffuse extramedullary disease
and overwhelming fatal evolution early during induction treatment. A
38-years-old male presented with dyspnoea on exertion, cough, fever
and leukocytosis. Performance status was 2 according with WHO scale.
Clinical examination revealed epatosplenomegaly. At admission blood
cell count was: Hb 9.7 grams/deciliter, WBC 38×109/Liter, N
35.6×109/Liter, PLT 24×109/Liter. Lactic dehydrogenase (LDH) was 1513
Unit/Liter, AST and ALT 308 and 360 Unit/Liter, respectively. A blast
population representing 99% of bone marrow nucleated hematopoiet-
ic cells and 90% of the peripheral blood cells was identified. Blasts had
typically bilobed or reniform nuclei with inconspicuous cytoplasmic
granules and rare Auer rods but showed intense reactivity with
myeloperoxidase by cytochemical staining while nonspecific esterase
stain was negative. Immunophenotyping was performed on peripheral
blood cells. Positivity for CD2 (51%), CD34 (86%), CD38 (80%), CD64
(85%), CD13 (94%), CD45 (99%), HLA DR (35.4%), CD33 (96%),
CD13 (94%) and CD117 (93.5%) was recorded. CD64 expression dis-
played a light scatter pattern indistinguishable from that of AML with
monocytic differentiation; however, coexpression with CD14 was not
detected. Cytogenetics of 96/100 cells (GTG banding) from 24-hour and
48-hour unstimulated bone marrow cultures showed 46, XY, t(15;17),
confirmed by FISH. At diagnosis, RT-PCR analysis for bcr3 PML/RAR
alpha transcript was positive only in bone marrow specimen. Induction
regimen was rapidly started according to the current guidelines, with
administration of acid retinoic (45 milligrams/kg body weight, po) and
idarubicin (12 milligrams kg/body weight, iv; only one dose was admin-
istered). On day +3 patient developed a rapid clinical worsening with
fever, abdominal pain and serious dyspnoea. Abdomen CT scan revealed
massive enlargement of liver and spleen, with peritoneal effusion while
chest CT showed thoracic adenomegaly and pleural effusion. White
blood cells rised to 93×109/Liter, associated with disseminated intravas-
cular coagulation and serious hepatic and renal insufficiency (LDH 9650
Unit/Liter, transaminases 100 times normal values, creatinine 2.3 mil-
ligrams/deciliter). Patient died by multi-organ failure on day +4. Post
mortem examination revealed massive leukemic involvement of lungs,
heart, kidneys, spleen, liver, gut, bone marrow and brain. Positivity for
bcr3 transcript was confirmed in bone marrow post-mortem specimen.
The diagnosis of M3v can be difficult because the morphologic, cyto-
chemical and immunophenotypic features often are non specific. The
significance of CD34 expression is unknown but it likely identifies an
immature form of APL; on the other hand, CD2 expression is correlat-
ed significantly with leukocytosis, a key negative prognostic indicator
demonstrated in many studies. In this case, a retinoic acid syndrome
appeared unlikely because of the dose reduction applied, the rapid onset
and the results of post-mortem examination, showing diffuse infiltration
of leukemic cells. Considering the massive extramedullary involvement,
a rare event in APL at diagnosis but decribed at relapse, we can specu-
late about a very aggressive disease for which a different treatment is
probably necessary. The present case emphasizes the need of further
studies in APL patients, to assess whether a heterogeneous immunophe-
notypic pattern could have a prognostic impact. 
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PO-042
FOUR-DRUGS INDUCTION INTENSIFIED REGIMENS (IDARUBICIN, CYTARABINE AND
ETOPOSIDE PLUS FLUDARABINE OR MYLOTARG - FLAIE AND MYAIE) FOR ACUTE
MYELOID LEUKEMIA. RESULTS OF A PILOT STUDY

Paolini S,1 Piccaluga PP,1 Rondoni M,1 Malagola M,2 Papayannidis C,1

Laterza C,1 Verlicchi L,1 De Rosa F,1 Ottaviani E,1 Iacobucci I,1 Russo
D,2 Candoni A,3 Fanin R,3 Visani G,4 Baccarani M,1 Martinelli G1

1Institute of Hematology and Medical Oncology L. and A. Seràgnoli, Universi-
ty of Bologna; 2Chair of Hematology and Unit of Blood Diseases and Cell Ther-
apy, University of Brescia; 3Chair of Hematology, University of Udine, 4Depart-
ment of Hematology, S. Salvatore Hospital, Pesaro, Italy

Background. Though the standard induction treatment in acute
myeloid leukemia (AML) patients aged ≤60 years is still based on the
classical combination of antracyline and cytarabine (3/7 scheme and
similar), intensified regimens seemed to be superior at least in non-ran-
domized trials. Recently we showed that FLAI (fludarabine, arabinosil
cytosine, idarubicin) is at least as effective as the conventional ICE (idaru-
bicin, cytarabine, etoposide). Aim of the study. We evaluated the safety
profile and the efficacy of two four-drugs induction regimens adding
either fludarabine (25 mg/sqm days 1-5) or mylotarg (3 mg/sqm day 6)
to idarubicin ( 6 mg/sqm days 1,3,5), cytarabine (1 g/sqm days 1-5),
etoposide (100 mg/sqm days 1-5) (FLAIE and MyAIE, respectively).
Methods. Sixty-six consecutive AML patients were enrolled either in the
FLAIE (N=44, from 2002 to 2005) or in the MyAIE (N=22, from 2005 to
04/2007) regimen. The main clinical and biological characteristics were
definitely comparable. The median age was 45 and 48 years, respec-
tively. Seventy and sixty-four percent of cases, respectively, were con-
sidered at high risk basing on karyotype, WBC count, and FLT3 status.
Consolidation therapy consisted of 2 cycles of ID-AraC and Ida. Results.
The complete remission (CR) rate was 75% and 59% for FLAIE and
MyAIE, respectively (p=NS). Death during treatment rates were 5% and
0%. After 1 consolidation course the overall CR rate was 80% and 73%.
After a median follow-up of 27 months (1-62), 41% of patients are alive
in CR in the FLAIE group (12 SCT and 3 ASCT). Seventy-seven percent
of patients are alive in CR in the MyAIE group after a median observa-
tion of 5.5 months (1-25). Toxicity was comparable in the two regimens.
The median time to ANC recovery (>1.0×109/L) was 31 and 23 days for
FLAIE and MyAIE, respectively. The median time to PLT recovery (> 100
×109/L) was 28 and 24 days, respectively. The median number of neu-
tropenic fever episodes for patients was 1 and 1.4 in the 2 groups, respec-
tively. Grade III/IV GI toxicities occurred in 11% and 22% of cases,
respectively. Conclusions. This preliminary analysis showed that four-
drugs intensified induction therapy is feasible in AML patients aged ≤60
years. Nevertheless, when compared with previously tested ICE and
FLAI regimens, these schedules seemed to be not more effective and
with similar toxicities profiles. Future analyses and randomized trials
will define their possible role in AML treatment. Acknowledgement. Sup-
ported by: European LeukemiaNet, COFIN 2003, AIRC, AIL.

PO-043
THE PROGNOSIS OF ACUTE PROMYELOCYTIC LEUKAEMIA (APL) IN THE ELDERLY IS
STILL UNSATISFACTORY. A SINGLE CENTER STUDY OF UNSELECTED PATIENTS AGED>60
YEARS

Borlenghi E, Cattaneo C, Micheletti M, Capucci MA, Pelizzari AM,
Ruggeri G, Rossi G
UO Ematologia, Spedali Civili, Laboratorio di Analisi, Spedali Civili, Brescia,
Italy

Introduction. Optimal therapy for elderly APL pts, which constitute 15-
20% of the entire patient’s population, is still unknown. Long-term DFS
ranging from 58% to 79% was obtained in selected pts enrolled in
prospective studies, but the outcome of pts unfit for participating in
clinical trials is largely unknown. We report a series of unselected elder-
ly pts with APL seen at a single institution and compare their outcome
with that of younger ones. Methods. A series of 73 consecutive, unselect-
ed pts aged 22-81y, was diagnosed at our Institution in the post-ATRA
era, (02/1993-03/2007). Fifty-six were aged <60y (median 44y) and 17
>60y (median 70y). Therapy included ATRA ± CT in all cases. Young pts
were treated within the GIMEMA protocols (AIDA, AIDA 2000, My-
AIDA). Elderly pts received ATRA±idarubicin as induction and reduced-
dose consolidation, adapted according to performance status and comor-

bidities. Results. One elderly pt died before treatment, 14 received ATRA
at full doses and 2 at reduced dose (22% and 50% of total dose). Eleven
received idarubicin, 5 at full dose, 2 at 75% and 4 at 25%. Complete
response (CR) rate was 87.5% in elderly and 92.8% in younger pts
(p=NS). Early/aplastic death rate was 3/17 in elderly pts and 4/56 in the
younger (p=NS). Resistant disease was never observed. After CR
achievement, 11/14 (78.6%) elderly pts were treated according to
GIMEMA protocols (AIDA 2000, 0493) (5), with attenuated treatment
(6) (no CT in 1, no ATRA in 1, no antimetabolites in 6, anthracycline at
reduced dose in 5). Molecular CR was documented in 12/14 (85.7%).
Relapse rate was higher in elderly than in younger pts (5/14:38.4% vs
3/52:5.7%; Fisher’s exact text: p=0.008). WHO grade III-IV toxicity
included ATRA-syndrome (3), pneumonia (2), bleeding (1) in induction
and cardiac failure (1) and pneumonia (3) in consolidation, all in pts
receiving full dose 0493, who did however not relapse. Causes of death
included secondary AML (1) and progressive disease (4). Five-year actu-
arial OS was 32% in elderly and 91% in younger pts (p=0.0097). Discus-
sion. The prognosis of unselected elderly APL pts was unsatisfactory.
Reduction in ATRA/CT treatment intensity preserved from toxicity and
did not affect CR achievement but was associated with a high relapse
rate. Better consolidation/maintenance strategies with alternative agents
(ATO, GO) should be evaluated to overcome the narrow therapeutic
window of these pts.

PO-044
FLT3 POSITIVE ACUTE MYELOID LEUKEMIA: A SINGLE CENTER EXPERIENCE

Gianfelici V, Capria S, Cardarelli L, Cimino G, Diverio D, Iori AP, 
Nanni M, Ribersani M, Trisolini SM, Foà R, Meloni G
Dipartimento di Biotecnologie Cellulari ed Ematologia, Università La Sapienza,
Roma, Italy

Introduction. Mutations of FMS-Like-Tyrosine Kinase 3 (FLT3) have
been detected in about 30% of adult patients with acute myeloid
leukemia (AML). The alterations most often involve small tandem dupli-
cations of amino acids within the juxtamembrane domain of the recep-
tor (ITDs) or point mutations of Asp 835 in the kinase-loop (D835). The
aim of our study was to evaluate the prognostic significance of ITDs and
D835, and the role of transplant procedures in FLT3 positive AML
patients. Methods. The study includes 167 adult AML patients, with the
exclusion of M3, referred to our institution and entered into the
GIMEMA/AML12 trial since January 1999. One hundred and thirty two
patients (79%) were wild type (WT) for the FLT3 gene, 25 (15%) pre-
sented ITDs, 8 (5%) D835 and 2 a lack of the two alleles. Results. The
rate of complete remission (CR) was significantly lower for ITD posi-
tive patients, 68%, compared to 86% for WT patients (p=0.03), while
all D835 patients achieved a CR. Forty-eight of the 113 WT patients in
CR after induction received an autograft, 24/113 an allograft and 41/113
did not undergo a transplant due to early relapse (n=6), death (n=10) or
ineligibility (n=25). Sixty-one are in continuous CR (CCR). Regarding the
17 ITD positive patients in CR after induction, 10 underwent an auto-
transplant, 1 an allotransplant and 6 did not undergo a transplant proce-
dure due to early relapse (n=2) or ineligibility (n=4). Only 3 autografted
patients are in CCR. With regard to the 8 patients with D835, 3 received
an autotransplant, 2 an allotransplant and 3 did not receive a transplant
due to ineligibility. Four patients remain in CCR, regardless of the post-
remissional therapy. The 5 year overall survival (OS) of the patients with
ITD is significantly lower compared with that of WT and D835 positive
patients (24% vs 49% vs 50%, respectively, p=0.005). Even the 5 year dis-
ease-free survival (DFS) of the ITD positive patients is significantly low-
er (23% vs 50% vs 50%, respectively, p=0.01). The 5 year EFS for ITD,
WT and D835 positive patients is 16% vs 44% vs 50%, respectively
(p=0.0007). Conclusions. Our study confirms the negative prognostic
impact of ITDs especially in patients who do not undergo a transplant
procedure. There is no evidences that D835 influences both CR achieve-
ment and survival as compared to WT patients. Prospective trials with
the new tyrosine kinase inhibitors are warranted, particularly for ITD
positive patients.
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PO-045
PROGNOSTIC IMPACT OF HYPERLEUKOCYTOSIS IN ADULT ACUTE MYELOID LEUCEMIA: 
A SINGLE-CENTRE RETROSPECTIVE STUDY

Marbello L, Ricci F, Turrini M, Nosari AM, Nador G, Vismara E, 
Greco A, Riva M, Morra E
Department of Hematology, Niguarda Ca’ Granda Hospital, Milan, Italy

Introduction. The prognostic impact of leucocytosis in acute myeloid
leukaemia (AML) is not clearly defined. Hyperleucocytic AML (WBC
count above 100×109/L) reported in literature is about 10% of all AML
and is considered to have a poor prognosis due to high early death rate
secondary to leukostasis. The prognostic impact of hyperleukocytosis on
the outcome has been the object of few studies in adults. Materials and
methods. The clinical characteristics and outcome of 45 consecutive adult
patients with newly AML presenting to our division from 1995 to 2005
with WBC count above 100×109/L were reviewed (Table 1). 

Table 1. Hyperleukocytic AML.

Characteristics at presentation Cohort (45 patients)
Median age 56 (range 17-80)
Gender(male/females) 18/27
Median WBC (100x109/L) 159
Median platelet count (100x109/L) 43
Median LDH (U/L) 1496
Coagulation

Available 29
Consumption coagulopathy 13

Karotype
Available 31
Favorable 6
Intermediate 21
Unfavourable 4

FAB
M0 1
M1 9
M2 7
M3 0
M4 8
M4Eo 2
M5 6
M6 0
M7 0

Leukostasis 16
Pulmonary leukostasis 12
CNS leukostasis 5

The outcome of this subset of patients was confronted with 200
patients with a leukocyte count lower than 100×109/L similarly treated
in the same period. We studied the range of early death (defined as death
occurring within the first seven days of treatment) and the incidence of
complete remission (CR), disease free survival (DFS), overall survival
(OS). Median follow-up was 376 days (range 1-3894). Results. Eight
hyperleukocytic patients (17%) died of intracranial haemorrhage or pul-
monary failure due to leukostasis within the first 7 days. Fifteen patients
(33%) with hyperleukocytosis achieved CR. Instead in patient group
without hyperleukocytosis 129 patients (64%) obtained CR. Hyper-
leukocytic AML significantly had an inferior rate of CR (p=0,005) but if
the early deaths of this group were removed from analysis the CR rate
was 40% and there was no longer a significant difference between the
two groups (p=0,074).The median DFS of hyperleukocytic AML was
shorter than patients without hyperleukocytosis but not enough to reach
statistical significance: 9,5 months versus 21 months (p=0,074). The
hyperleukocytosis significantly reduced the OS in our population: medi-
an OS was 10 months compared with19 months in patients without
hyperleukocytosis (p<0,0001) (Table 2). 

Table 2. Response to treatment according to WBC (100x109/L) 

>100 <100 p value
N° patients 45 200
CR (%) 15(33%) 129(64%) p=0,005
Early deaths 8 0
CR without early deaths 15/37(40%) 129(64%) p=0,074
DFS (months) 9,5 21,2 p=0,0741
OS (months) 10 19,5 p=0,0001

Conclusions. This study confirms a poor prognosis for hyperleukocyt-
ic AML because of early mortality due to leukostasis with hemorrhagic
complications. A significant association was found between CR and
absence of hyperleucocytosis, but if early death were removed from
analysis the difference was no longer significant. Hyperleukocitosis also
significantly reduces the OS but does not significantly influence DFS.
Avoiding early death seems an important step in this subset of patients.
New data about phatophysiology of leukostasis are needed.

PO-046
TREATMENT OF ACUTE MYELOGENOUS LEUKEMIA WITH VALPROIC ACID IN 
COMBINATION WITH LOW-DOSE ARA-C IN ELDERLY PATIENTS

Corsetti MT, Salvi F, Perticone S, Allione B, Baraldi A, Bellora A, 
De Paoli L, Gatto S, Pietrasanta D, Primon V, Levis A
Division of Hematology, Az Ospedaliera SS Arrigo e Biagio, Alessandria, Italy

Clinical therapy of patients with acute myelogenous leukemia (AML)
who cannot undergo classical induction therapy because of age or
comorbidity is limited to support and cytoreduction. Valproic acid (VPA)
has been shown to inhibit histone deacetylase activity and to synergize
with Ara-C in the differentiation induction of AML blasts in vitro. Meth-
ods. We treated 13 patients with AML with VPA therapy (serum concen-
trations 50-100 microg/mL]) and cycles of Ara-C (40 mg/day for 8 to10
days every month). Eight patients had AML, 3 pts had RAEB and the last
2 pts had blastic evolution of Myelomonocitic Leukemia and Essential
thrombocytemia. Median age was 68 yrs (range 64-74). Two pts started
therapy at diagnosis, 3 were resistant after induction chemotherapy, 7
pts were relapsed after complete remission from, one patient for relapse
after allogeneic transplant. All patients were excluded from convention-
al chemotherapy for age and multiple comorbidities, with seven of them
defined frail patients because of 3 concomitant medical conditions
requiring therapy. Evaluated for autosufficiency with ADL score, 2 pts
did not reach the score 6; while in functional autonomy with IADL score,
7 did not reach the score of 8. Results. Three patients received the treat-
ment for 6 cycles, the other patients had a median of 2 cycles, (range 1
to 4). Hematological toxicity requiring platelet transfusion was seen in
8 patients, while 3 pts required red cell transfusion. Transient hyperam-
moniemia was seen in one patient; liver toxicity one patient. Median
overall survival was 4 months (range 1 to 12). The three patient with 6
cycles achieved complete response. In the other ten patients, one of
them became independent from red cell transfusion and one from
platelet transfusion. In complete responders, median response duration
was 6 months. One patient is still in remission after 12 months, one
patient underwent allogeneic transplantation with reduced intensity con-
ditioning and one relapsed after six months. Of the other 10 pts who did
not achieve complete response, 8 died for progression at a median of 2
months from the start of therapy (range 1-7 months); 2 are still alive
after 3 and 7 months. Discussion. Adding VPA to low-dose Ara-C, some
complete responses and some improvement in peripheral cytopenias
can be achieved without a significant increase in toxicity. Therefore this
therapeutic protocol is feasible also for patients who cannot have aggres-
sive therapy.

PO-047
EVALUATION OF FMS LIKE TYROSINE KINASE 3(FLT3) INTERNAL TANDEM DUPLICATION
AND D835 MUTATION EXON 17 IN ACUTE MYELOID LEUKEMIA AND ACUTE 
PROMYELOCYTIC LEUKEMIA

Culurgioni F, Lilliu S, Pala G, Cardia D, Pilloni C, Piras D, Angelucci E 
Unità Operativa di Ematologia e Centro Trapianti Midollo Osseo, Ospedale
Oncologico A. Businco Asl 8 Cagliari, Italy

Introduction. We have studied prognostic values of FLT3 (FMS Like
Kinasi 3) gene, and exon 17 mutations in acute myeloid leukemia. Inter-
nal tandem duplications have been described in 35/40% of patients with
acute myeloid leukemias. Aspartic acid (asp) substitution D853 on exon
17 mutation of FMS Like Kinasi 3 gene and internal tandem duplications
were evidenced. Objective. FLT3/ITD e D835 mutations study in acute
myeloid leukemias in Cancer Hospital of Cagliari. Material. From Janu-
ary 2003 to May 2007, 72 new diagnosis of acute myeloid leukemia
(AML) have been evaluated. All patients were adults, (range 25-80).
Acute myeloid leukemias were 54 (75%) and 18 (25%) were acute
promyelocytic leukemias. Methods. RNA and DNA from peripheral
blood and bone marrow have been utilized. All cases were evaluated
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with PCR procedure, 4 microliter of RNA was retro transcripted in
CDNA and amplified with 30 picomoles of each specific primers ( for-
ward and reverse). Polymerase chain reaction was evaluated on 2%
agarose gel electrophoresis, 100 nanograms of DNA were evaluated
with PCR procedure for D853. Results. In 5.5% cases of acute myeloid
leukemia (AML) FLT3/ITD transcript were positive while in 16.6% cas-
es of acute promyelocytic leukemia (APL) FLT3/ITD transcript were pos-
itive. In 10% cases of acute myeloid leukemia (AML) D835 and in 7.7%
cases of acute promyelocytic leukemia (APL) D835 transcripts were pos-
itive.

PO-048
SIX-YEARS RETROSPECTIVE MONOCENTRIC EXPERIENCE (2000-2006) OF ACUTE 
MYELOGENOUS LEUKEMIA IN THE ELDERLY 

Murru R, Romani C, Dessalvi P, Di Tucci AA, Pettinau M, Fanni A,
Angelucci E

UO Ematologia e Centro Trapianti di Cellule Staminali Emopoietiche, Ospedale
Oncologico A. Businco, Cagliari, Italy

More than 50% of acute myeloid leukemia (AML) cases occur over
60 years-of-age. As a matter of fact, a high incidence of treatment-relat-
ed morbidity and adverse biological features such as antecedent hema-
tological disorders and high risk karyotipe, have been advocated to
account for a poorer outcome in the elderly. This retrospective mono-
centric study was undertaken to analyse the survival pattern and to eval-
uate the feasibility of chemotherapy, according to comorbidity, of 128
consecutive unselected elderly AML non M3 patients, observed from
January 2000 to October 2006 in our institution. We have also investi-
gated possible prognostic differences between de novo AML and AML
following antecedent hematological disorders (sAML) and between
cytogenetics subgroups (low-intermediate versus high risk). Eight
patients were excluded from statistical analysis because of dismal clin-
ical conditions and incomplete staging of disease. One-hundred-twen-
ty newly diagnosed and previously untreated AML patients were con-
sidered; 65 were male and 55 female, median age was 74 (61-88); 73
patients (61%) were de novo AML and 47 (39%) were classified sAML,
occurring after myelodysplastic syndrome. FAB subtypes among de novo
AML were: M0 4, M1 25, M2 18, M4 8, M5 13, M6 1, M7 1, biphenotipic
3. FAB subtypes were not evaluated in the sAML group. A previous his-
tory for malignancies was recorded in 13 patients. In each case, data on
WHO performance status, Charlson comorbidity scale (retrospectively
applied to the study group), fever not due to infections, blood cell count
and complications were collected. Cytogenetic analysis was performed
in 38 patients (31.6%), identifying 27 cases with favorable (low-interme-
diate risk) and 11 cases with unfavorable cytogenetic (high risk). 41
patients (35%) received conventional anthracycline-based induction
therapy according to the protocols applied in our department; one
patient received only gemtuzumab ozogamicin. 78 patients (65%)
received supportive care and/or single chemotherapics such as oral
etoposide, hydroxyurea or occasional low dose of cytarabine. Host sta-
tus (WHO-PS, past-medical history, comorbidity), characteristics of
AML and wishes of the patient were all considered for treatment choice.
All the 42 patients were treated in HEPA filtered private rooms with
standard restrictions to reduce infections; intravenous broad-spectrum
antibiotics were prescribed as soon as at onset of fever. Complete remis-
sion (CR) was achieved in 24 pts (57%), 19 pts (79%) with de novo AML
and 5 pts (21%) with sAML. The median survival for the chemothera-
py group was 280 days versus 100 days in the supportive care group.
Same median survivals in de novo AML (73 pts) and sAML (47 pts) sub-
groups were reported (150 days, p: not evaluable). Twelve patients (10%)
were alive at 2080 days. Five of them are disease-free at the present
time. 2000-days Kaplan-Meier survival (OS) for all 120 patients was 4%.
OS was 7% and 2% in the chemotherapy and best supportive care
group, respectively (p<0.0001). The median disease free survival (DFS)
was 154 days, with 15% of patients disease-free at 420 days. Moreover,
we divided patients in 4 categories (supportive care with favorable or
unfavorable cytogenetics, chemotherapy with favorable or unfavorable
cytogenetics), obtaining a trend for OS in patients with favorable cyto-
genetic treated with chemotherapy, without significant differences
(p=0.054). Early deaths during induction treatment (within 30 days from
starting therapy) was observed in 4 patients (9.5%), always due to infec-
tious events. According to retrospective evaluation of Charlson comor-
bidity scale, we can assert that score > 3 induced us to apply palliative

and/or supportive care. The optimal management of acute myeloid
leukemia in patient over 60 years-of-age is still matter of debate. Our
results encourage the use of stratification system based on specific geri-
atric evaluation, validated comorbidity scales and cytogenetics, for the
appropriate selection of patients fit for aggressive therapies. Moreover,
patients with unfavorable karyotipes and low comorbidity scores seem
to be candidates for novel investigational trials. For unfit patients, it
remains to demonstrate which is the best supportive care.

PO-049
POST- REMISSION MAINTENANCE TREATMENT WITH LOW- DOSE CHEMOTHERAPY + 
DIFFERENTIATING AGENTS CAN PROLONG REMISSION DURATION AND SURVIVAL IN
POOR RISK AML AND MDS PATIENTS

Ferrero D, Giai V, Genuardi M, Dellacasa C, Grasso M,1

Bonferroni M,1 Borrione P,2 Ciravegna G,3 Boccadoro M

Divisione di Ematologia dell’Università di Torino: 1Divisione di Ematologia,
Ospedale S. Croce e Carle, Cuneo; 2Divisione di Medicina, Ospedale, Ciriè;
3Divisione di Medicina, Ospedale Cardinal Massaia, Asti, Italy

Acute myeloid leukemia (AML) in patients over the age of 60, as well
as high risk myelodysplastic syndromes (MDS) carry a very poor prog-
nosis, with median CR duration, after intensive chemotherapy, ranging
between 6 and 12 months (Jehn U et al: Leukemia 20: 1723; 2006). We
used a combination of low-dose chemotherapy + 13-cis retinoic acid
(RA) and dihydroxylated vitamin D3 (D3) as a maintenance treatment
in 30 AML (either ≥ 60 year old and/or with secondary/ therapy-relat-
ed disease) and 10 high risk MDS patients, in first CR after different
schemes of anti-AML chemotherapy and unsuitable to allogeneic trans-
plantation. Median age was 65 (35-76). Caryotypic analysis, successful-
ly performed in 31/40 patients, revealed a normal caryotype in 17 and
chromosome abnormalities (except good prognosis translocations) in 14.
Thirty-two patients had received consolidation chemotherapy, that in
3 cases included autologous stem cell transplantation. Maintenance start-
ed after a median of 2.5 months CR and was continued until relapse or
3.5-4 years of CR. All patients received a combination of RA (20-40
mg/day) + D3 (1 microgram/day), associated in 37 patients to intermit-
tent courses of 6-thioguanine (40 mg/day for 3/5 weeks). In 29 patients
a two week course of low dose ARA-C (8 mg/m2 x 2 /day) + 6-mercap-
topurine (50 mg/day) was substituted for a 6-thioguanine course every
10-15 weeks. Two patients relapsed before starting the maintenance
and were evaluated on intention to treat basis. Two patients only
stopped the treatment for poor tolerance after one month. In all other
patients most common side effects were retinoid- induced lip/ skin dry-
ness and grade 2 - 3 thrombocytopenia after ARA-C courses. A few
patients required occasional platelet transfusions whereas neutropenia
was mild. After a median follow up of 22 months for alive patients,
median CR duration reached 20 months, with 39%, 32%, 22%, 17% of
patients projected in CR at 2, 3 , 4, 5 years, respectively, from CR
achievement. Median survival was 23 months, with 43%, 33%, 29%,
20% projected alive at 2, 3, 4, 5 years, respectively, from diagnosis. Diag-
nosis (AML vs. MDS) did not influence the outcome, conversely CR
was significantly longer in patient with normal caryotype: median 43
months vs. 6.5 months for those with chromosome abnormalities (p:
0,05-0,0025). Our protocol of maintenance therapy was feasible and
prolonged CR duration, compared to literature data, in poor prognosis
AML/MDS patients. 

PO-050
SIGNIFICANCE OF DEL 18 IN ACUTE PROMYELOCYTIC LEUKEMIA FOLLOWED BY A 
LYMPHOPROLIFERATIVE DISORDER (B-CLL)

Martino B,1 Ronco F,1 Vincelli J,1 Modafferi B,1 Priolo M,2 Laganà C,2

Nobile F1

1Division of Haematology, Azienda OspedalieraBianchi-Melacrino-Morelli Reg-
gio Calabria; 2Operative Unity of Medical Genetics 

Acute promyelocitic leukaemia (APL) is a biological and clinical sub-
type of acute nonlymphocytic characterised by translocation t(15-17)
with molecular expression of PML-RARα. We describe a patient with
APL and del 18p. Six months prior to APL diagnosis the patient received
alpha interferon plus ribavirin for HCV infection. At diagnosis he pre-
sented leukopenia and thrombocytopenia; marrow blasts immunologi-
cal characterization showed: CD9 63%; CD117 55%; HLA-DR 15%;
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CD45 90%; CYMPO 85%. The t(15-17) was detectable by FISH in about
50% of blasts. Deletion of 18p was present in 30% while the somatic
cells didn’t show any deletion. The patient started chemotherapy accord-
ing to protocol AIDA 2000 GIMEMA, intermediate risk, and obtained
complete remission (CR) 35 days after induction therapy. After consol-
idation therapy t(15-17), PML-RAR-α and del 18 were negative. During
maintenance therapy with ATRA PML-RAR-α remained negative while
the clone with del18 increased up to into the 60% of cells while there
was no evidence of APL relapse into the bone marrow. After two years
of the end of therapy for maintenance, the patient developed a lympho-
proliferative disorder (B-CLL). Del 18p is an unusual in this setting. In
HCV-associated lymphoproliferative disorders there is chromosome 18
impairment as only t(14,18). In these cases antiviral therapy may induce
regression of t(14,18) bearing B-cell clones. However in mouse models
ribavirin is mutagenic in bone marrow cells. In this case we might spec-
ulate that the two disorders could be concomitant and that the observed
additional cytogenetic anomaly (del 18p) could be associated with the
development of the lymphoprolipherative disorder and that convention-
al chemotherapy for APL might have delayed the onset of the BCLL dis-
order.

PO-051
FLAG-IDA IN THE TREATMENT OF REFRACTORY/RELAPSED ACUTE LEUKEMIA: SINGLE
CENTER EXPERIENCE

Pastore D, Carluccio P, Giannoccaro M, Russo Rossi A, Delia M,
Albano F, Pannunzio A, Casanova M, Spinosa G, Manduzio P, 
Lubello K, Mattia M, Specchia G, Liso V
Hematology Section, DAP, University of Bari, Italy

Relapsed or refractory adult acute myeloid leukaemia (AML) have a
poor prognosis. The strategy for treating this patients is through reinduc-
tion chemotherapy followed by allogeneic stem cell transplantation, pro-
vided that the toxicity of the salvage regimen is acceptable. High or
intermediate dose cytarabine has been reported to be effective in the sal-
vage treatment of AML; addition of the purine analogue fludarabine to
cytarabine increases the rate of accumulation of cytarabine in leukemic
blasts and the response to chemotherapy may be improved by addition
of idarubicin, an anthracycline that is less susceptible to multidrug resist-
ance. Based on these consideration, we evaluated the efficacy and the
toxicity of FLAG-IDA in a series of 80 refractory/relapsed AML. Fifty-
four patients (67.5%) were in first relapse and 26 (32.5%) were refrac-
tory to conventional chemotherapy. The patient group included 45 men
and 35 female with a median age of 43 years (range 15-63). All patients
were treated with fludarabine (30 mg/m2 iv for 5 days), cytarabine (2
gr/m2 iv for 5 days), idarubicin (10 mg/m2 iv for 3 days) and G-CSF (5
mcg/Kg/Day subcutaneous 24 h after completing chemotherapy and
until neutrophil regeneration). The overall CR rate was 55% (44 of 80):
32 of 54 (59%) in relapsed and 12 of 26 (46%) in refractory patients; there
were 5 of 80 (6%) deaths during therapy: 2 due to cerebral haemorrhage
and 3 due to infection. In patients achieving remission, the median time
to reach absolute neutrophil count (ANC) more than 0.5×109/L and
1×109/L was 21 (range 16-26) and 24 (range 20-28) from the start of
chemotherapy, respectively. Platelets level of more than 20×109/L and
100×109/L were achieved in a median time of 24 (range 19-26) and
32(range 28-39) days, respectively. Fever more than 38.5°C was observed
in 64 of 80 patients (80%): 46 had fever of unknown origin and 18 doc-
umented infections. Nonhematological side effects, consisting mainly
of mucositis (61/ 80 or 76%) and transient liver toxicity increase (30/80
or 37%). All 44 patients who achieved CR received a second course with
FLAG-IDA, and 19 received allogeneic stem cell transplantation, 8
patients received autologous stem cell transplantation, 9 were judged
unable to receive any further therapy, and 8 refused other therapy. The
median overall survival (OS) for all 80 patients was 4 months (range 2-
62); for the 44 responders patients, the disease free survival (DFS) and
OS were 9 (range 3-62) and 11 (range 7-62) months, respectively; the 19
patients who received allogeneic transplantation had a DFS of 13 (range
7-62) months. In our experience, FLAG-IDA is a well-tolerated regimen
in refractory/relapsed AML with a CR rate of 55%; the toxicity of this
treatment is acceptable, enabling the patients who achieved CR to
receive further treatment, including transplantation procedures.

PO-052
PROGNOSTIC ROLE OF IMMUNOPHENOTYPING IN ACUTE MYELOID LEUKEMIA AND
HIGH RISK MYELODYSPLASTIC SYNDROMES

Fadda MR, Norata M, Calvaruso G, Caramazza D, Palazzolo R,
Abbadessa V, Mitra ME
Hematology Unit, University of Palermo, Italy

Background. Cytogenetic alterations are the most important prognos-
tic factors in Acute Myeloid Leukemia and in Myelodysplastic Syn-
dromes. However it’s difficult to have information concerning chromo-
somal abnormalities from all patients. Immunophenotyping is a major
tool to assign leukaemia blast cells to myeloid lineage. The prognostic
value of immunophenotyping in AML and in MDS with excess of blast
is still unclear. Therefore we analysed the pattern of expression of select-
ed antigens CD13, CD15, CD33, CD34, CD117, DR, CD14, CD64 in
bone marrow blasts of de novo AML (except FAB M3) and MDS AREB
WHO II by flow cytometry. The blast cells were identified according
their localization on CD45/SSC dot plots. Aims. The aim of the study was
to verify the relationship between antigen expression, FAB subtype and
outcome (remission rate). Cases and Methods. We analysed 51 patients (20
female, 31 male); 42 with AML (1 FAB MO, 10 FAB M1, 7 FAB M2, 15
FAB M4, 7 FAB M5, 2 FAB M6) and 9 with AREB WHO type II treated
in our department from January 2003 to December 2006. The median
age was 56 years (range 17-83 years).All patients received standard mye-
loablative induction chemotherapy for AML. The responses rates at
induction therapy were: 57% complete remission(CR); 19% partial
remission (PR); 5% resistance (R) and 19% of the patients died in apla-
sia. The analysis showed that the patients with AML blasts negative for
CD13 and CD34 and at the same time positive for CD33 and CD64, had
a higher complete remission rate (57%), independently from FAB sub-
type risk. This antigen expression was confirmed in patients with nor-
mal karyotype, age < 60 years and normal value of serum LDH. The
AML blasts positive for CD13, CD33, CD34, CD117 were related with
poor outcome of disease (9 partial remission and 3 resistance ) accord-
ing to FAB risk. Four of these cases with de novo AML showed chromo-
somal alterations:46xy (6) 45xy t(6,9)(p23;q34)(6); 46xy[14] 47xy(+9)[1];
46xx t(2,5) t(9,22); 44xx,-7,+dic(7,12) q10, p40,+8,-12,-13,-17,+mark-
er/46xx. The HLA DR positivity appear non specific. The expression of
CD19 was seen in 1 patient with AML FAB M1 and biomolecular study
was positive for MLL rearrangement. Conclusions. These data show the
prognostic relevance of immunophenotype in AML and in AREB patients
and may be useful for risk stratification in these patients. Nevertheless
it is necessary to analyse a large number of cases for statistical consider-
ations and to include the immunophenotype as individual prognostic fac-
tor and it could be used for a new classification of AML. 

PO-053
COMPLEX KARYOTYPIC ALTERATIONS AND IMMUNOPHENOTYPE IN DE NOVO ADULT
ACUTE MYELOID LEUKEMIAS (AML)

Improta S, Carola A, Lucania A, Quirino AA, Sagristani M, Villa MR,
Tommasino C,1 Mastrullo L 
U.O.C. Ematologia e 1Servizio di Patologia Clinica, S. Gennaro ASL NA1,
Naples, Italy

In adult AML the complex karyotypic alterations at the diagnosis char-
acterize a sub-group of patients with worse prognosis. It is also known
that the complete immunophenotypic characterization contributes to
define the prognosis of de novo adult AML. We have investigated
immunophenotypic pattern of leukemic blasts in a group of adult de novo
AML with complex chromosomal anomalies. We have observed 17
young adult de novo AML patients (median age: 41 years, r: 27-55) in the
last four years, who presented complex chromosomal anomalies in bone
marrow blood. On the basis of FAB classification the patients were con-
sidered LMA-M5 (5 pts.), LMA-M2 (4 pts.), LMA-M4 (4 pts.), LMA-M1
(3 pts.) and LMA-M0 (1 pt.). Four patients showed internal tandem dupli-
cations of FLT3; eleven patients presented hyperleukocytosis (WBC>
40×109/L). The clinical outcome was that one of a high risk AML; at the
present only two patients are still alive in CR (+21 months and +27
months). We found at the diagnosis in all cases the same immunophe-
notypic pattern: CD34+, CD38+bright, CD33+, HLA-DR-. Moreover 15 out
of 17 samples showed CD11b expression, and 13 out of 17 were CD13
negative. Several studies have shown the prognostic significance of the
expression of differentiation myeloid markers at the diagnosis of adult
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de novo AML. However, specific immunophenotype expression patterns
associated with complex chromosomal anomalies are still unknown.
Further studies are warranted to confirm the correlation between com-
plex chromosomal anomalies and CD34+, CD38+bright, CD33+, HLA-DR-
immunophenotypic pattern.

PO-054
THE REAL RISK OF THERAPY RELATED LEUKAEMIA (TRAL) IN MULTIPLE SCLEROSIS
(MS) PATIENTS TREATED WITH MITOXANTRONE (MITO): AN OPEN DEBATE

Cedrone M,1 Chierichini A,1 Bartolini M,1 Bongarzoni V,1 Ronci B,1

Anaclerico B,1 Anticoli P,1 Bellantonio P,2 Gasperini C,3 Ruggeri S,2

Cantore GP,2 Annino L1

1SC Ematologia, Osp. San Giovanni-Addolorata, Roma; 2IRCCS Neuromed,
Pozzilli (IS); 3Dip. di Neuroscienze, Osp. San Camillo, Roma, Italy

Mitoxantrone, a DNA-topoisomerase II inhibitor, has shown to be
able to reduce the progression of neurological disability and relapse fre-
quency in Pts with active forms of MS (secondary-progressive, progres-
sive-relapsing, worsening relapsing-remitting disease). In MS Pts the use
of MITO as single drug may be associated to an increased risk of TRAL.
We report two further cases of secondary acute promyelocytic
leukaemia (s-APL) occurred in Pts previously treated with MITO for
progressive MS: 1) a 55 year-old man admitted in November 2004 to our
Department because of APL. He had had MS since 1997 and, from May
2002 to September 2004, was given MITO for a total dosage of 80 mg
(8 doses of 8mg/m2 every three months). He died because of cerebral
haemorrhage before starting ATRA treatment. The interval between last
MITO dose and sAPL was 2 months. 2) a 27 year-old man transferred
to our Emergency Department because of cerebral haemorrhage in Feb-
ruary 2006. The patient had had MS since 1999. In PB smear atypical
hyper granular promyelocytes and PML/RAR alpha fusion gene were
present, thus a diagnosis of sAPL was made. Patient died soon after the
hospitalization; he had been treated with MITO from September 2004
to July 2005 (8mg/m2 monthly doses, total dosage of 100 mg). The inter-
val between last MITO dose and sAPL was 7 months. The incidence of
TRAL in our cohort of Pts is 0,71% (2 cases/280 Pts). It is noteworthy
that, including our Pts, 10/15(66%) of all reported cases in literature are
APL, a FAB subtype rarely observed as TRAL after other chemotherapy
regimen. This high percentage of sAPL post MITO treatment and recent
experimental evidences (Mistry AR et al NEJM 2005) suggest that MITO
could be directly involved in inducing the t(15;17)/PML-RAR rearrange-
ment which is the trigger for leukaemia. Some important main questions
are, at present still to be debated: 1) the real incidence of TRAL in MS
Pts underwent prolonged MITO treatment is not well yet established.
The reported rate ranging from 0,07 to 0,8%; 2) up to now it is not well
recognized if TRAL occurrence is directly related either to total MITO
dosage administered, schedule timing (monthly vs every three month
doses) and treatment length. TRAL might represents a fatal event, thus
the risk of TRAL development must be carefully evaluated before
enrolling MS Pts in therapeutic program including MITO. A valid
appraising of TRAL incidence will require a longer follow-up in more
patients. The optimal regimen and dose for MITO therapy in MS
remains an open debate.

PO-055
THE ROLE OF GEMTUZUMAB OZOGAMICIN IN ELDERLY AML PATIENTS IN COMPLETE
REMISSION

Quintini G, Caramazza D, Barbera V, Maisano S, Piazza G, Spadola V,
Di Trapani R and Abbadessa V
U.O. Ematologia TMO, A.O.U.P. P. Giaccone, Palermo, Italy

Acute myeloid leukemia (AML) is a disease of the elderly. The major-
ity of patients are indeed diagnosed in their 6th and 7th decade of life.
AML in elderly patients is associated with poor response to convention-
al chemotherapy and limited long-term survival. Such poor outcome
reflects a higher incidence of abnormal leukaemia cell cytogenetics and
multidrug resistance mechanisms (such as P-glycoprotein-mediated drug
efflux), a low bone marrow reserve which likely prevents or delays the
recovery of haematopoiesis after treatment, and the occurrence of co-
morbidities. Gemtuzumab ozogamicin (GO) is an immunoconjugate
with a humanized anti-CD33 that after internalisation, releases a cyto-
toxic drug, calicheamicin. More than 80% of AML patients have

myeloid blast cells that express the CD33 surface antigen. GO as a sin-
gle agent has low antileukaemic activity (Sievers et al., 2001). However,
GO is being used at lower doses in combined chemotherapy regimens
as induction or postremission therapy. Limited studies have been con-
ducted so far but results appear encouraging and phase III trials are ongo-
ing. We report here our experience with 11 AML patients (Table 1) with
a median age of 72.2 years. Patients were consecutively and were treat-
ed between May 2004 and May 2007 with standard induction protocols. 

Table 1. Patients’ Characteristics. 

Characteristics N=11

Age (years) 72,2 (median) 56 - 83 (range)
CD33+ blasts (%) 92,1 (median) 85 - 95 (range)

Performance status 
WHO # %
0 - 1 8 72,7

2 1 9,1
3 2 18,18

Diagnosis
AML de novo 5 45,4

Secondary AML 0
AML developed from MDS 5 45,4

AML in 1st relapse 1 9,1

Induction regimens
Fluda (FLAG) 9 81,8

Non-Fluda (3+7, ICE) 2 18,2

Time from MDS to AML (months) 
< 12 2
> 12 1

Unknown 2

Cytogenetic groups
poor risk 4 36,4

favourable risk 3 27,3
no tested 4 36,4

MFAC 1st course 9 81,8
MFAC 2nd course 7 63,6

Outcome :
Induction death rate  2 18,2
CR rate       7 63,6
DFS (months) 9,4 (median) 3-24 (range)

These included Fluda (FLAG, 9 patients) or non-Fluda induction reg-
imens (daunorubicin+Ara-C in 1 patient, and idarubicin+Ara-C+etopo-
side in 1 patient). After 1 or 2 induction courses, two postremission
courses were given. Postremission MFAC regimen consisted of fludara-
bine 15 mg/m2/bid i.v. on days 2-4, Ara-C 0.5 g/m2/bid i.v. on days 2-4,
GO 4.5 mg/m2/d i.v. on day 1 with the addition of cyclosporin A 6 mg/kg
bw i.v. followed by 16 mg/kg bw on days 1-2. Among 7 patients with
available cytogenetic data at the time of diagnosis, 4 were in the poor-
risk group and 3 were in the favourable-risk group. Patients were deter-
mined to have CD33-positive AML by analysis of bone marrow aspi-
rates and by immunophenotyping. The rate of clinical remission (CR),
as characterized by 5% or less blast in the marrow, recovery of
neuhrophilis to at least 1500 µ/L and RBC and platelet transfusion
indipendent, was 81.8% (9/11). Seven patients receive two MFAC
course, two patients did not receive the recommended second M-FAC
because of disease progression (one patient) or infection (one patient).
Subsequently, M-FAC was given to two patients twice every 4 weeks
for maintenance therapy. Seven patients (63.6%) obtained a durable CR
and the median response duration was 9.4 months. The most common
non-haematological toxicities were infections and elevation of bilirubin
and hepatic enzymes. Interestingly, no VOD was noted in this setting,
probably because these patients were in CR and the tumour load was
low. Severe bleeding occurred in 21% of patients. Such a positive out-
come, which compares favorably with that of the few published stud-
ies in which a similar approach was used, further supports the use of GO
in AML in combined regimens for AML. In a phase II study of patients
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with CD33-positive primary refractory or relapsed AML, the GO, flu-
darabine, cytarabine and CsA combination regimen resulted in a CR
rate of 28% and a CRp rate of 6%. The overall median survival duration
was 5.3 months (Tsimberidou et al. 2003). The same GO-containing reg-
imen was used as postremission therapy in patients with AML who
were in CR1 after a GO-based induction regimen (Tsimberidou et al.
2003). In our clinic we similarly applied this regimen in CR after stan-
dard induction regimens. In this setting MFAC was feasible and well tol-
erated. Moreover, the CR rates obtained in patients receiving MFAC
after standard induction regimen were particularly encouraging. We con-
clude that combination with other cytotoxic agents may increase GO
efficacy in elderly patients with AML. Further trials to optimise the dose
and timing of GO administration are warranted.
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STEM CELLS - GENE AND CELL THERAPY
AUTOLOGOUS TRANSPLANTATION

PO-056
A NOVEL SUBSET OF CD34- LEUKEMIC STEM CELLS IN CHRONIC MYELOGENOUS
LEUKEMIA (CML) APPEAR TO BE POORLY RESPONSIVE TO IMATINIB TREATMENT IN VITRO
Salvestrini V,1 Manfredini R,2 Fogli M,1 Salati S,2 Bianchi E,2 Amabile
M,1 Zini R,2 Martinelli G,1 Baccarani M,1 Ferrari S,2 Lemoli RM1

1Institute of Hematology and Medical Oncology L. & A. Seràgnoli, University
of Bologna, Bologna, and Stem Cell Research Center, S.Orsola-Malpighi Hos-
pital, Bologna; 2Department of Biomedical Sciences, Section of Biochemistry, Uni-
versity of Modena and Reggio Emilia, Modena, Italy

We have sorted Lin–CD38–CD34–, Lin–CD38–CD34+, and Lin+

CD38–CD34+ hematopoietic stem cells (HSCs) from 24 CML patients
at diagnosis. The gene expression profile was studied using Affymetrix
HG-U95Av2 GeneChip array. Molecular caryotyping and quantitative
analysis of BCR/ABL transcript demonstrated that about one third of
Lin-CD38–CD34– were leukemic. CML CD34– cells showed kinetic qui-
escence, limited clonogenic capacity and no long-term culture initiating
cells (LTC-IC). However, stroma-dependent liquid cultures and
cytokines induced CD34 expression on some HSCs, cell cycling, acqui-
sition of clonogenic activity, generation of LTC-IC and increased expres-
sion of BCR/ABL transcript. BCR/ABL-positive CD34– cells engrafted in
NOD/SCID/beta2null immunodeficient mice similarly to CD34+ cells.
Microarray analysis showed a reduced expression of growth factor (GF)
receptors in CML as compared to normal HSCs. Moreover, when we
analyzed the proliferative rate of CML cells with reduced doses of GFs
in liquid cultures, we found that Lin–CD38–CD34– stem cells showed the
same proliferation at 1/10 of the optimal GF dose that cells treated with
the full dose. Taken together, these findings suggest that in CD34– CML
stem cells an autocrine loop for some GFs may be operative. Since
Holyoake et al. (Blood, 2002) identified a subset of quiescent Ph+ CD34+

resistant to imatinib, we studied whether the purified Lin–CD38–CD34–

may have the same functional activity. As expected, increasing doses of
imatinib (0.1 to 10 µM) showed a statistical significant inhibitory effect
on the clonogenic activity of CML Lin–CD38–CD34+ as compared to
their normal counterparts. However, we did not find any significant
difference when we tested imatinib on Lin–CD38–CD34–cells. More
importantly, quantitative RT-PCR analysis of BCR-ABL in Lin-
CD38–CD34–cells did not demonstrate any reduction of the transcript
within the range of doses tested whereas we observed a dose-response
curve for CD34+ cells. Molecular analysis of the expression of imatinib
resistance genes did not show any difference as for ABC transporter
family genes and OCT-1 between CD34+ and CD34– cells. In summa-
ry, our results indicate that Lin–CD38–CD34– cells belong to the stem cell
compartment in CML and appear to be poorly responsive to imatinib
treatment. Therefore CD34– cells may represent a potential therapeu-
tic target in leukaemia and further studies are in progress to identify the
mechanism of imatinib resistance. 

PO-057
ADRENOMEDULLIN AND ENDOTHELIN-1 STIMULATE CLONAL GROWTH, BUT NOT 
IN VITRO EXPANSION OF PBSCS IN PATIENTS AFFECTED BY MYELOMA MULTIPLE

De Angeli S,1 Del Pup L,1 Pavan E,1 Casale V,1 Stefani P,2 Gottardi M,2

Cavallin S,2 Salvadori U,2 Gajo GB,1 Gherlinzoni F2

1Treviso Cord Blood, Servizio di Immunoematologia e Trasfusione; 2Unità Oper-
ativa di Ematologia, Ospedale Regionale di Treviso, ULSS 9, Italy

Introduction. Aderenomedullin (ADM) and Endothelins-1 (ET-1) are
two regulatory peptides almost ubiquitously expressed in human tis-
sues where exerting pleiotropic activities on proliferation, differentiation
and apoptosis of several cell systems. Recently, some our studies demon-
strated for the first time that ADM and ET-1 increase clonal growth of
cord blood hematopoietic cells cultured on semisolid media and enhance
their in vitro expansion with cytokines. Therefore in this work we have
verified if both peptides act in the same way also on peripheral
hematopoietic stem cells (PBSCs) mobilized in patients affected by
myeloma multiple to better understand their biology. Methods. This
check was carried out by means of clonogenic assays and middle-term
expansion system in liquid culture medium. Clonogenic assays were
performed according to Miller et Lay seeding aliquots of PBSCs in semi-
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solid medium (Methocult GF H4434, StemCells Technologies) with or
without ADM (5×10-8) and ET-1 (5×10-8) for evaluating the colony form-
ing unit (CFU) number. Clonal growth was determined as clonal efficien-
cy (CE=CFU/seeded cells number). Middle-term expansion of PBSCs
according to Breems’ protocol was used, seeding on 24 wells plate in
presence of ADM (2.5×10-8), ET-1 (2.5×10-8) and three different cytokine
cocktails: A) IL-3, IL-6, SCF, FL3; B) Cocktail A + TPO; and C) Cocktail
B + IL-1beta, GM-CSF, G-CSF, EPO. After two weeks of incubation cells
were utilized for clonogenic assays in semisolid medium for counting the
CFU number. Results. In the clonogenic assays, incubation with ADM
and ET-1 evoked a 20.78% and 15.60% rise in the clonal efficiency
respectively (CE control: 0.01260.0016 vs CE ADM: 0.01520.0023
p<0.05; CE control: 0.01260.0016 vs CE ET-1: 0.01450.002 p<0.05). In the
middle-term expansion, cytokine cocktails A, B and C expanded the
hematopoietic progenitors 8.53-fold, 12.55-fold and 8.95-fold with
respect to control cultures. The addition of ADM to the above men-
tioned cocktails gave the following increments of expansion: A=8.86-
fold, B=9.53-fold and C=7.41-fold; while the addition of ET-1 produced
the following rises: A= 9.67-fold, B=7.80-fold and C=9.73-fold. Culture
treatment with ADM and ET-1 in the absence of cytokine cocktails
increased the CFU number of 1.70-fold and 1.15-fold, respectively. All
statistics comparisons between the middle-term cultures with and with-
out ADM or ET-1 resulted not significant (p>0.05). Discussion. Therefore,
these data confirm the ability of ADM and ET-1 to stimulate the clonal
growth of peripheral hematopoietic progenitors, according to our pre-
vious observations on cord blood. However, in middle-term cultures
ADM and ET-1 fail to stimulate PBSCs expansions unlike cord blood
where the inductive capacity of both peptides seem to depend on and
to be modulated by the cytokine present in the culture environment.
Likely, these differences between PBSCs and CB hematopoietic cells
depend on more immaturity of last one. In the future, it will be worth-
while to investigate the ADM and ET-1 mechanisms of action to better
understand the proliferative and differentiative processes of PBSCs in
order to improve ex vivo expansion techniques in prevision of their clin-
ical use.

PO-058
OPTIMIZATION OF HUMAN MESENCHYMAL STEM CELLS AMPLIFICATION CULTURES
FOR CELL-THERAPY CLINICAL PROTOCOLS

Agostini F, Scopelliti F, Scerpa MC, Di Cesare S, Federici G, Arcese W,
De Felice L
Dip. di Biopatologia e Diagnostica per Immagini, University Tor Vergata, Rome,
Italy

In the latest years there has been an increasing interest in the thera-
peutic potential of Mesenchymal stem cells (MSCs) either in regenera-
tive medicine and in hematopoietic stem cell transplant as support to
hematopoiesis or immunotherapy. The low frequency of MSCs in the
bone marrow (BM) and the high number of cells required for clinical tri-
als strongly suggest the use of in vitro expansion protocols that agree
with GMP criteria of safety, feasibility and quality. To date, several meth-
ods have been proposed and it is known that parameters, such as cell
density and culture media, significantly affect the amplification. In order
to improve the results of MSCs amplification aimed at clinical use, we
have compared the expansion potential, either in terms of number of
cells generated and time required for the amplification, of different cell
populations: 1) the adherent cell fraction from total nucleated (NC), 2)
the adherent cell fraction from mononuclear (MNC) BM cells, 3) single
CFU-F. Furthermore, since it is known that several cells and hematopoi-
etic/mesenchymal progenitor cells are trapped and discarded in the fil-
ters used for BM graft, we have recovered these cell populations in order
to evaluate their expansion potential for clinical scale MSCs production
compared to BM aspirate. Several cell densities have been used either in
primary (160.000-520.000 cells/cm2) and secondary cultures (100-4000
cells/cm2). The expansion results were assessed at the end of the 3rd pas-
sage, in terms of total number of cells recovered, immunophenotype,
proliferative potential and time of expansion culture. Our result sug-
gests that: 1) cell density in secondary, but not in primary culture, sig-
nificantly affect the expansion rate either in terms of cell number, with
an increase inversely related to the cell density: 6.3±6.8 and 6982±4281.8
respectively for 4000 and 100 cells/cm2, or in term of frequency of CFU-
F, 2) no significant difference was detected between BM aspirate or cells
recovered from the filter in terms of number, immunophenotype and

proliferative potential of amplified cells, 3) the culture established from
the adherent cells selected from total NC gave rise to the same number
of MSCs than the MNC adherent fraction in a shorter time (1-2 weeks).
In conclusion, our results shows that the cells recovered from the filters,
usually discarded, may be useful to provide amplified MSCs cells for
clinical cell therapy protocols. Furthermore, the most appropriate cell
starting population or cell density may be selected according to the tar-
get dose and the timing established in clinical protocols. 

PO-059
THE CLEAVED FORM OF SOLUBLE UROKINASE-RECEPTOR STIMULATES MIGRATION AND
MOBILIZATION OF MOUSE CD34+ CELLS IN VITRO AND IN VIVO
Selleri C, Montuori N,1 Ricci F, Cerciello G, Cuccurullo R, Rotoli B,
Rossi G,1 Ragno P1

Department of Biochemistry and Medical Biotechnology, 1Department of Cellu-
lar and Molecular Biology and Pathology, Federico II University, Naples, Italy

Introduction. Cleaved forms of soluble urokinase-receptor (c-suPAR)
have been detected in biological fluids of patients affected by various
tumors. We recently reported increased c-suPAR levels in serum of
healthy donors during granulocyte colony-stimulating factor (G-CSF)-
induced mobilization of CD34+ hematopoietic stem cells (HSCs). in vit-
ro, c-suPAR or its derived chemotactic peptide (uPAR84-95) stimulated
migration of human CD34+ HSCs by activating receptors for fMet-Leu-
Phe (fMLP), a potent leukocyte chemoattractant, and inactivated
CXCR4, the chemokine receptor primarily responsible for HSC reten-
tion in bone marrow (BM). Methods. Cell migration assays were per-
formed in Boyden chambers. Mouse CD34+ M1 leukemia cells were
plated in the upper chamber in serum-free medium; fMLP, various con-
centrations of uPAR84-95, SDF1, or serum-free medium was added in
the lower chamber. Cells were allowed to migrate for 90 minutes at
37°C , 5%CO2. BALB/c mice were injected intraperitoneally with the
peptide uPAR84-95 or its scrambled version (ScP) and with recombi-
nant human G-CSF. uPAR84-95 or ScP were injected daily for two days
at the indicated doses; G-CSF or buffer were administered daily for 5
days. Results. uPAR84-95 stimulated in vitro dose-dependent migration of
mouse BM CD34+ M1 leukemia cells by activating fMLP receptors.
CD34+ M1 cells were able to migrate toward SDF1; pre-incubation with
uPAR84-95 almost abolished the SDF1-dependent chemotaxis, thus indi-
cating that uPAR84-95 inhibits SDF-1-dependent migration of mouse
CD34+ M1 cells. uPAR84-95 capability to induce mouse HSC release
from bone marrow and migration into the circulation was then investi-
gated in vivo. uPAR84-95 intraperitoneal administration induced rapid
leukocytosis, which was associated with increase in peripheral blood
CD34+ cells. in vitro colony assays confirmed that uPAR84-95 mobilized
hematopoietic progenitors, showing an absolute increase in circulating
colony forming cells. uPAR84-95 mobilizing activity was comparable to
that of G-CSF; however, neither synergistic nor additive effect was
observed combining the two molecules. Discussion. Our results show
that uPAR84-95 can regulate in vitro migration of mouse CD34+ leukemia
cells, likely, favoring their mobilization into the circulation. Indeed,
uPAR84-95 administration induces migration of mouse CD34+ cells into
the circulation to an extent similar to that observed by administering the
widely used mobilizer agent G-CSF.

PO-060
AMNIOTIC FLUID CONTAINS MULTIPOTENT MESENCHYMAL STROMAL CELLS WITH HIGH
PROLIFERATIVE POTENTIAL AND SAFETY FEATURES: SOLID PERSPECTIVES FOR 
CLINICAL APPLICATION

Sessarego N,1 Parodi A,1,2 Podestà M,1 Benvenuto F,3 Mogni M,4

Raviolo V,1 Lituania M,4 Dagna Bricarelli F,4 Uccelli A,3 Frassoni F1

1Centro Cellule Staminali e Terapia Cellulare, Ospedale San Martino, Geno-
va; 2Laboratorio di Biologia Cardiaca e Vascolare, Clinica delle malattie cardio-
vascolari, DIMI, Università di Genova; 3Unità di Neuroimmunologia, Diparti-
mento di Neuroscienze Oftalmologia e Genetica, Università di Genova; 4 Dipar-
timento di Scienze Genetiche, Perinatali e Ginecologiche, Ospedale Galliera,
Genova, Italy

Background. Mesenchymal stromal cells (MSCs) are multipotent cells
considered a promising powerful tool for regenerative medicine. How-
ever, in many clinical conditions cell dose may be a critical factor and the
yield resulting from the ex vivo expansion of bone marrow derived MSCs
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may be insufficient. Thus, alternative sources of MSCs need to be
explored. In this study, MSCs were successfully isolated from amniotic
fluid (AF) and analyzed for chromosomal stability to validate their safe-
ty for a potential utilization as cell therapy product. Methods. MSCs were
expanded up to the 6th passage starting from second trimester AF using
different culture conditions to optimise a large-scale production. Findings.
MSCs population was extensively expanded from 21/23 samples of AF.
Such cells were characterized by flow cytometry, showing a bright
expression of CD73, CD146 and HLA class I antigen, a variable expres-
sion of CD44 and CD105 and the lack of haematopoietic and endothe-
lial antigens. We observed a significant correlation between the MSCs
yield and the plating density, reaching the highest cell amount at low
plating density. Moreover, fetal MSCs revealed to be endowed of signif-
icantly higher expansion potential compared to adult BM. AF-MSCs rep-
resent a relative homogeneous population of small cells with immuno-
suppressive properties on T-cell proliferation and extensive proliferative
potential. Despite their high proliferative capacity, we did not experi-
enced any karyotypic abnormalities and transformation potential in vit-
ro or any tumor formation in vivo. Interpretation. AF is a rich source of
MSCs suitable for banking and universal application to be used when
large or repeated infusions of cells are required.

PO-061
PROGNOSTIC VALUE OF POSITRON EMISSION TOMOGRAPHY/COMPUTED TOMOGRAPHY
(PET/CT) IN PATIENTS WITH LYMPHOMA TREATED WITH AUTOLOGOUS STEM CELL
TRANSPLANTATION FOR RELAPSED/REFRACTORY OR HIGH RISK DISEASE

Stefani PM, Salvadori U, Zanetti F, Danesin C, Gottardi M, Sartor D,
Agostini P, Cavallin S, Bissoli S,1 Liessi G,1 Chierichetti F,1

Gherlinzoni F
Haematology Unit, I Department of Medicine, Ca’ Foncello Hospital, Treviso;
1Nuclear Medicine Unit, Castelfranco Veneto Hospital, Italy

PET/CT imaging has increasingly been used for management of malig-
nant diseases including lymphoma. This emerging modality combines
the advantages of both PET and CT imaging especially improving speci-
ficity. So far no prospective study adressed its prognostic value in the set-
ting of high dose therapy with autologous stem cell transplantation
(ASCT). We conducted a prospective study including 6 patients with
relapsed Hodgkin Lymphoma, 23 patients with non Hodgkin Lymphoma
(19 in relapse, 2 patients in complete remission but at high risk for IPI
>3 and 2 patients with Mantle cell Lymphoma treated with HDS regi-
men: see Table 1 for demographic data). 

Table 1. demographic data.

Age 45 (19-63)

Gender M 18/F 11

Disease:

Hodgkin Disease 6 Relapse

Follicular Lymphoma 7 4 relapse

3 partial remission or high risk

Diffuse Large B cell Lymphoma 12 5 relapse

7 partial remission 

Mantle cell Lymphoma 2 First line

T- cell Lymphoma 2 1 partial remission 

1 relapse

All the patients presented a positive PET/CT (PET/CT1) before start-
ing treatment. 24 patients underwent PET/CT (PET/CT2) before ASCT
and in all of them PET/CT(PET/CT3) was performed after ASCT. After
ASCT 6 patients never achieved a CR, of these 2 patients are still alive
with disease and 4 died for progressive disease; 20 patients after ASCT
were in CR (including 4 patients in CR before ASCT); of these 3 present-
ed a PCT/CT positivity 8 months after ASCT followed by clinical and
radiological relapse 2 months later. All these patients are still alive with
disease. No patients died of treatment-related-mortality. Of note 1
patient presented a PET/CT positivity after the ASCT with a decreasing
uptake at subsequent controls and without a clear correlation with any
lesion detectable by CT. Median follow up is 18 months (5-57). Overall
survival (OS) of whole cohort of patients is 84% and the disease-free-
survival (DFS) 66.5%. We did not observed statistically significant dif-

ferences in OS and DFS on the basis of PET/CT2: 90.9% negative vs
68.1% positive and 65% negative vs 58% positive (see Figure 1). 

Figure 1. DFS and OS by PET/CT2.

Figure 2. DFS and OS by PET/CT3.

On the contrary on the basis of PET/CT3 OS is 100% negative vs
56.2% positive, while DFS is 80.8 negative vs 45.4% positive (p<0.01 and
p<0.01 respectively by Log Rank test) (see Figure 2). Sensitivity, speci-
ficity, predictive positive value and predictive negative value of PET/CT2
and PET/CT3 are reported in Table 2. In this cohort of lymphoma
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patients the role of PET/CT2 in predicting relapse after ASCT is less
clear compared to previous published studies, while the role of PET/CT3
seems to be more reliable. 

Table 2. Sensitivity, Specificity, Predictive positive Value, Predictive negative
Value of PET/CT2 and PET/CT3.

PO-062
PEG-FILGRASTIM SINGLE DOSE VERSUS DAILY FILGRASTIM ADMINISTRATION AFTER
HIGH-DOSE CHEMOTHERAPY AND AUTOLOGOUS STEM CELL TRANSPLANTATION FOR
LYMPHOID MALIGNANCIES

Tendas A,1 Dentamaro T,1 Cupelli L,1 Spagnoli A,1 Bruno A,1

De Meis I,2 De Angelis V,2 Datturi T,2 de Fabritiis P1

1Hematology, Tor Vergata University; 2Transfusional Center, S. Eugenio Hospi-
tal, Rome, Italy

Background. high dose chemotherapy ± radiotherapy followed by
autologous stem cell transplantation (aSCT) has a key role in the treat-
ment of haematological malignancies. G-CSF reduces the duration of
neutropenia and related infectious complications. Pegfilgrastim (PEG-G-
CSF) has been shown to be as safe and effective as daily filgrastim or
lenograstim (daily-G-CSF) for mobilization or standard chemotherapy
induced neutropenia; limited experiences, however, are available on the
use of PEG-G-CSF after autologous transplantation. The aim of this
study was to asses the efficacy of single dose PEG-G-CSF (6 mg sc day
+4) compared with daily-G-CSF (5 mcg/kg/day sc or iv starting day +1
or +4) after high dose chemotherapy and aSCT. Material and Methods.
from October 2004 to October 2006, 17 pts received PEG-G-CSF; medi-
an age was 46 (range 16-65); diagnosis was NHL in 13 pts, HD in 2 and
MM in 2. Mean dose of infused CD34+ cells was 6.15±2.37×106/kg, col-
lected after mobilization with chemotherapy (IEV, IGEV, DHAP, CTX)
and daily-G-CSF. Conditioning regimen was high dose melphalan for
MM; BEAM, BEAC or FluMel for NHL; ThiotepaMel for HD. As histor-
ical control, a group of unselected 17 pts, matching PEG-G-CSF group
for sex, age, diagnosis, state at transplantation, conditioning regimen
and infused CD34+ cells, but treated with daily-G-CSF, was considered.
Results. no differences between the 2 groups were seen in median time
to WBC > 1×109/L or PLT > 50×109/L. A faster (p=0.03) PLT > 20×109/L
reconstitution was observed in the group of daily-G-CSF (median 12, 9-
15) vs PEG-G-CSF group (median 15, 8-35). Similarly a trend (p=0.06) for
faster ANC>0.5×109/L reconstitution in favour of daily-G-CSF (median
10, 8-15) vs PEG-G-CSF (median 11, 9-16) was seen. Day to reticulocytes
>1%, transfusion requirement, infectious episodes, duration of antibac-
terial or antifungal therapy and time to discharge were similar in the 2
groups. Discussion and Conclusions. This preliminary study showed that
both daily and PEG-G-CSF can support haemopoiesis after autograft. A
delay in platelets reconstitution was observed in patients treated with
PEG-G-CSF, not affecting, however, transfusion requirement and may
find explanation in the prolonged pharmacokinetic profile of PEG-G-
CSF, caused by constant drug level during aplastic phase and slower
clearance after engraftment compared with daily-G-CSG. Larger and
randomized studies are needed to validate these preliminary results.

PO-063
HUMAN PLATELETS LYSATE ALLOWS RAPID AND EFFICIENT EXPANSION OF 
MESENCHYMAL STEM CELLS FROM SMALL SAMPLES OF BONE MARROW ASPIRATES

Capelli C,1 Domenghini M,1 Benzoni E,1 Pedrini O,1 Bellavita P,2

Poma R,2 Rambaldi A,1 Golay J,1 Introna M1

1Division of Hematology and 2Blood Transfusion Service, Ospedali Riuniti, Berg-
amo, Italy

Introduction. Human mesenchymal stem cells (hMSC) hold promises
for the treatment of several human diseases. The most utilised methods
to produce MSC include fetal calf serum (FCS) which represents a very
serious concern for the safe administration in patients. Methods. We have
explored the possibility of substituting the FCS with clinical preparations
of platelet lysates (PL). Furthermore we have tested the feasibility of
using these culture conditions to obtain clinically useful numbers of
MSCs from small bone marrow samples (2-10 mL). Results. Very small
volumes of bone marrow samples were processed (from 1 to 5 mL) and
seeded in either FCS or PL conditions. 7 different samples were
processed. The number of mononuclear cells seeded ranged from 12.8
×106 to 26.4×106. After non adherent cells removal, cells were counted
at first trypsinisation (P1, at day 13±2, and found to be 0.07±0.07×106 in
FCS versus 0.18 ± 0.08×106±in PL). We then trypsinised the cells at sub-
confluency and found 1.6±0.8×106 at P2 (day 17±3), 10.4±4.9×106 at P3
(day 21± 3), 59.4 ± 32.4 x 106 at P4 (day 25±3) and 264.4±200×106 at P5
(day 30±3) for the PL cultures. 5 out of 7 samples have reached P5, so
far. By contrast, cells in FBS reached P2 after 25±3 days of culture with
a mean 0.1±0.09×106 cells and, so far, only 2/6 cultures reached P3 after
30 days with 0.2±0.2×106 yield. Following a slightly different approach,
we chose to trypsinise the cells irrespective of their confluency state at
the same days. In this situation, starting from higher numbers of
mononuclear cells (varying from 21.2×106 to 212.6×106) from 4 different
bone marrow samples (from 5 to 10 mL) , we observed at P2 (18 days)
3.5 ±5.9×106 in FCS versus 1.9±0.8×106 in PL, at P3 (25 days) 3.8 ±4.8×106

in FCS versus 6.2 ± 3.1×106 in PL, at P4 (36 days) 4.6±4.5×106 in FCS ver-
sus 20.7±11.5×106 in PL, while at P5 (day 45) 4.1±3.6 ×106 in FCS versus
193.8 ±116×106 in PL. No difference could be found in terms of morphol-
ogy, differentiation (osteogenic and adipogenic lineages), surface mark-
ers (CD45, CD34, CD29, CD90, CD73, CD105, HLA-ABC and HLA-
DR) and immunological properties (inhibition of MLR) of cells expand-
ed with PL or FBS. Discussion. We conclude that, irrespective of the tim-
ing of trypsinisation and passage, PL result in a more rapid and much
more significant final yields of MSC.

PO-064
THE PREDICTIVE VALUE OF FDG-PET/CT AFTER AUTOLOGOUS STEM CELL 
TRANSPLANTATION 

Sora F, Di Nardo P, Chiusolo P, Laurenti L, de Gaetano AM,1 Marra R,
Leone G, Sica S
1Istituto di Ematologia e Radiologia, Università Cattolica del S.Cuore, Policlin-
ico A.Gemelli, Roma, Italy

Accurate staging is the basis for the selection of an appropriate ther-
apeutic approach in patients affected by lymphomas. Currently comput-
ed tomography (CT) it is unable to differentiate between viable tumor,
necrosis, or fibrosis in residual masses. Metabolic imaging as FDG-PET
could predict tumor viability in residual mass, but require correlation
with anatomical imaging. FDG-PET/CT have been recently introduced
to improve diagnostic accuracy. FDG-PET/CT was adopted in a series
of patients with lymphomas submitted to autologous stem cell trans-
plantation (ASCT) in order to explore its prognostic value. From Decem-
ber 2004 to April 2007 at our Institution 34 consecutive patients (pts),
affected by high risk non Hodgkin (NHL-30pts) and Hodgkin’s (HD- 4pts)
lymphomas, received 2nd line chemotherapy regimen followed by ASCT
and at day 100 after ASCT were submitted to FDG-PET/CT. There were
20 males and 14 females, median age was 48 years (range 15-66). NHL
subtypes were large B cell in 10 pts, follicular in 8 pts, mantle cell in 5
pts, anaplastic CD30 in 3 pts, peripheral T cell in 3 pts and lymphoplas-
mocitoid lymphoma in 1 pt. At diagnosis IV stage was present in 28 pts
and 18 pts presented B symptoms. Thirty-one pts received CHOP-like
1st line chemotherapy and 17 received rituximab. Second line
chemotherapy was MiCMA in 30 pts, among them 23 pts also received
rituximab. Before ASCT disease status was: complete remission (CR) in
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14 pts, partial remission (PR) in 15 pts, stable disease (SD) in 4 pts and
progressive disease (PD) in 1 pt. Twenty-eight pts are evaluable for
PET/CT restaging after ASCT, 6 patients are too early to be evaluated.
FDG-PET/CT was negative for residual disease in 18 pts. All but one
PET/CT negative pts were alive in CR at a median follow up of 14
months after ASCT, one pt died from CMV/Pneumocystis Carinii pneu-
monia with no evidence of lymphoma 8 months after ASCT. Ten pts
were FDG-PET/CT positive.From December 2004 to April 2007 at our
Institution 34 consecutive patients (pts), affected by high risk non
Hodgkin (NHL-30pts) and Hodgkin’s (HD- 4pts) lymphomas, received
2nd line chemotherapy regimen followed by ASCT and at day 100 after
ASCT were submitted to FDG-PET/CT. There were 20 males and 14
females, median age was 48 years (range 15-66). NHL subtypes were
large B cell in 10 pts, follicular in 8 pts, mantle cell in 5 pts, anaplastic
CD30 in 3 pts, peripheral T cell in 3 pts and lymphoplasmocitoid lym-
phoma in 1 pt. At diagnosis IV stage was present in 28 pts and 18 pts pre-
sented B symptoms. Thirty-one pts received CHOP-like 1st line
chemotherapy and 17 received rituximab. Second line chemotherapy
was MiCMA in 30 pts, among them 23 pts also received rituximab.
Before ASCT disease status was: complete remission (CR) in 14 pts, par-
tial remission (PR) in 15 pts, stable disease (SD) in 4 pts and progressive
disease (PD) in 1 pt. Twenty-eight pts are evaluable for PET/CT restag-
ing after ASCT, 6 patients are too early to be evaluated. FDG-PET/CT
was negative for residual disease in 18 pts. All but one PET/CT negative
pts were alive in CR at a median follow up of 14 months after ASCT,
one pt died from CMV/Pneumocystis Carinii pneumonia with no evidence
of lymphoma 8 months after ASCT. Ten pts were FDG-PET/CT positive.
Four of them showed lymphoma progression and three died from lym-
phoma at 5, 7, 22 months respectively, 1 pt was rescued by haploiden-
tical SCT. Five pts were in PR at a median of 8 months after ASCT
respectively and 1 in CR after 12 months. Two pts received involved field
radiotherapy (RT) and both of them achieved FDG-PET/CT negativity
and are alive with no evidence of disease at 8 and 18 months respective-
ly. FDG-PET/CT after ASCT has a strong prognostic value both for PFS
(p=0.0044), it also guided additional RT after ASCT.

Figure. PFS according to FDG-PET/CT.

PO-065
IMMUNOMODULATORY PROPERTIES AND HAEMATOPOIESIS SUPPORTING ACTIVITY OF
CORD BLOOD MESENCHYMAL STROMAL CELLS (CB-MSC) VERSUS BONE MARROW MSC
(BM-MSC)

Dorotea L, Gabelli M, Magro E, Messina C, Destro R, Gazzola MV
Clinica di Oncoematologia Pediatrica Università di Padova, Italy

Introduction. Several studies have demonstrated that BM-MSC might
play an important role in haematopoietic stem cell transplants (HSCT),
reducing GVHD and improving haematopoietic engraftment. The aim
of this study is to evaluate the immunomodulatory properties and the
haematopoiesis supporting activity of CB-MSC in comparison with
those of BM-MSC. Material and Methods. CB-MSC and BM-MSC were
isolated by lineage-depletion negative immunoselection (RosetteSep)
and density gradient separation (Ficoll) respectively. Both sets of cells

were cultured in alpha MEM with 20% FCS and 2 mM L-glutamine. CB
derived CD34+ haematopoietic progenitor cells (HPC) were isolated by
positive immunoselection using the MidiMACS system. CD 34+ cells
were seeded on the MSC feeder layers in RPMI medium+10%FCS and
co-cultured for 12 days. 

Figure 1. a) Effects of various amounts of CB and BM-MSC on PBL mitogenic
stimulation. Data were expressed as percentage of the maximum prolifer-
ative response (A+PHA), mean±SEM. b) Effects of various amounts of CB and
BM-MSC on MLCs. Data were expressed as percentage of the maximum pro-
liferative response (A+B), mean±SEM.

Cytokine production in the culture supernatants was quantified by
enzyme linked immunoadsorbent assay (ELISA) when cells achieved
confluence after 3 passages, corresponding to the initial phase of their
exponential growth. Moreover, CB and BM-MSC were added at differ-
ent doses (105, 5×104, 104) to PBL stimulated with Phytohaemagglutinin
(PHA) and to Mixed Lymphocyte Cultures (MLC). Lymphocytes prolif-
eration was measured by 3H-Thymidine incorporation. Results. CB and
BM-MSC produced substantial amounts of SCF, IL-3, IL-6, TPO but
almost undetectable Flt-3L. IL-6 production was significantly higher in
BM-MSC cultures than in CB-MSC (p<0.05), whereas there was no sta-
tistical difference for SCF, IL-3 and TPO. Moreover, CB and BM-MSC
supported ex-vivo expansion of HPC (2,0±0,3 and 2,3±0,5 NC fold
expansion respectively) and their proliferation in CFU assay, whereas, as
expected, CD34+ cells alone were not able to grow in culture. CB-MSC
did not induce Tcell alloresponse and they inhibited mitogenic lympho-
cyte proliferation by PHA (48-88%) in a dose dependent manner (Figure
1a). Suppression of Tcell proliferation was observed after the addition of
different CB-MSC doses to MLC but, CB-MSC seemed to have a less
consistent inhibitory effect (Figure 1b). In conclusion our experiments
demonstrated that both CB and BM-MSC have the capacity to secrete
some of the most important cytokines involved in expansion of HPC and
show an interesting immunomodulatory capacity. Although further
studies are needed to investigate more extensively their properties, CB-
MSC could represent an alternative source of MSC for improving HSCT
outcome.
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PO-066
HUMAN BONE MARROW MESENCHYMAL STEM CELLS TRANSPLANTATION IN 6-
HYDROXYDOPAMINE-LESIONED RODENTS

Bossolasco P,1 Zennaro E,2 Armentero M,3 Cova L,2 Calzarossa C,2

Levandis G,3 Mellone M,2 Blandini F,3 Soligo D,14 Onida F,14 Silani V,2

Lambertenghi Deliliers G,14 Polli E1

1Fondazione Matarelli, Milano; 2Dipartimento di Scienze Neurologiche, IRCCS
Istituto Auxologico Italiano, Universita di Milano, Milano; 3IRCCS Fondazione
Istituto Neurologico C. Mondino, Laboratorio di Neurochimica Funzionale, Pavia;
4Ematologia 1, Centro Trapianti di Midollo, Ospedale Maggiore IRCCS, Uni-
versità di Milano, Milano, Italy

Introduction. Parkinson' s disease (PD) is a neurodegenerative disorder
characterized by loss of dopaminergic neurons. The aim of this work
was to investigate the mesenchymal stem cells (MSC) capacities to
migrate, differentiate and to support neurons survival when transplant-
ed in the 6-hydroxydopamine (6-OHDA) animal model of PD. Methods.
For in vitro studies, human commercial MSCs, were expanded, charac-
terized for the expression of lineage specific markers and their differen-
tiation capacities toward adipogenic and osteoblastic phenotypes. Mor-
phological analysis, apoptosis (TUNEL analysis) and viability (Ki67 stain-
ing) were also tested. The expression of neural specific markers in basal
conditions was evaluated by RT-PCR, immunocytochemistry and West-
ern Blot. Neurotrophic factors production was quantified by ELISA. In
order to assess the effect of 6-OHDA, MSCs were exposed to different
concentrations of the toxin. The protective effect of MSCs was also test-
ed by co-culture with neural progenitors. For in vivo studies, 32.000 or
180.000 Hoechst-labeled human cells were transplanted in the ipsilater-
al striatum of Sprague Dawley rats 5 days after injection of 6-OHDA,
under cyclosporine A immuno suppressive treatment. To evaluate the
in vivo effect of transplanted MSCs and animal behaviour to lesion, apo-
morphine-induced rotational test was performed. Finally, 28 days after
the lesion was performed, animals were sacrificed and brains sections
were analyzed by immunocytochemistry for proliferation of transplant-
ed and endogenous cells, astroglial and microglial response and
dopaminergic terminals damage. Results. In vitro, MSCs expressed typi-
cal mesenchymal stem cells markers, were able to differentiated into
adipocytes and osteoblasts and had an active and healthy metabolic
state. They display low expression of neuro-glial antigens but produce,
in addition to expected hematopoietic cytokines, a variety of neu-
rotrophic factors. The 6-OHDA had no detectable toxic effect on MSCs,
while the cells where shown to protect neural progenitors from the 6-
OHDA induced degeneration. In vivo, a consistent number of viable and
proliferative MSCs could be found around the lesion together with a sta-
ble reactive astrogliosis and microglial activation. Moreover, as in vitro,
MSCs were shown to reduce the toxin related lesion. Conclusion: MSCs
posses the characteristic required for cell-replacement therapy in PD
animal model showing a neuroprotective effect.

PO-067
THE ROLE OF RADIOIMMUNOTHERAPY (RIT) AND HEMOPOIETIC STEM CELL 
TRANSPLANTATION (HST): ANALYSIS OF TEN CASES WITH MALIGNANT NON HODGKIN
LYMPHOMA

Rana A, Mele A, De Francesco R, Del Casale C, Messa AR, Greco G,
Sibilla S, Frusciante V,2 Varraso A,2 Dicembrino F,2 Tabacco P,2

Caputo M,1 Musarò A,1 Ostuni A,1 Pavone V
Department of Haematology, 1Department of Transfusion Medicin, Hospital
Card. G. Panico, Tricase (Le); 2Department of Nuclear Medicine, Hospital Casa
Sollievo della Sofferenza, San Giovanni Rotondo, Italy

Radioimmunotherapy (RIT) with 90Y-Zevalin® produces a high
response rate in patients with recurring non Hodgkin Lymphoma (NHL).
Recently, 90Y-Zevalin® has been studied as part of a conditioning regi-
men prior to autologous and reduced-intensity allogeneic stem cell trans-
plantation with interesting results. We evaluated the feasibility and the
clinical results of the addition of 90Y-Zevalin® at standard dose (0.4
mCi/Kilograms) to a BEAM high dose regimen in 10 patients with
advanced stage NHL who failed to achieve complete remission (CR)
after first line chemotherapy. Methods. The treatment plan is shown in
Figure 1. PBSCs were collected after mobilization with DHAP and G-
CSF. Patients’ characteristics are shown in Table 1. Results. The median
CD34+ cells infused was 5.04×106/Kilograms (range 3.22-21.6). All

patients engrafted. The median number of red blood cell and platelet
transfusion were 4 (1-7) and 6 (1-8), respectively. The median time to
platelet counts higher than 20×109/L were 16 days (range, 9-28 days).
The median time to an absolute neutrophil count greater than 0.5×109/L
were 10 days (range, 8-14). The average numbers of CD3+, CD4+, CD8+

and CD56+ cells on day + 90 are summarized in Table 2. Mucosites
occurred in all patients (grade III in 6 cases and IV in 1 case). Febrile neu-
tropenia occurred in 80% of cases. Five pneumonitis and 5 blood stream
infections, mainly by Gram+, were documented. One patient developed
an atrial fibrillation. The 90-day response demonstrated a complete
response (CR) rate of 60% (6 cases) and a partial response (PR) of 40%
(4 cases). Three PR patients progressed with a median follow-up of 150
days (60-300). Two of these died for the progression disease on day 270
and 90, one is alive in PR after radiotherapy. Two CR patients died on
day 30 and 60 for septic shock and viral encephalitis (median age 71
years). With a median follow-up of 165 day (30-390) 5 patients are in CR
(one developed a myelodisplastic syndrome on day 200), 1 in RP and 4
died. Conclusions. In summary, the use of RIT plus transplant induces
50% of CR with sustained engraftment, an acceptable extra-haemato-
logical toxicity and a rapid immunological recovery in patients who
failed to achieve CR after first line chemotherapy. The power of this pro-
gram needs to be assessed in a larger series of patients and in a multi-
center setting.

Table 1. Patient characteristics.

N = 10

Median age, y (range) 53 (25-70)

Histology, no. (%)
Follicular 3 (30)
Aggressive 7 (70)

III-IV stage at diagnosis, no. (%) 9 (90)

Median number of prior chemotherapy, no. (range) 2 (2-4)

IPI, grade
0-I2 (20)
II-III 8 (80)

Bone marrow involvement at diagnosis, no. (%) 6 (60)

Prior rituximab, no. (%) 9 (90)

Status at transplant
Progression 2 (20)
PR8 (80)

Median time to HST, months (range) 13 (8-72)

Table 2. Recovery of CD3+, CD4+, CD8+ and CD56+ cells.

Median Cell Number on Day 90 Post Transplantation 

per microlitre (Range)

CD3+ Cells 1035 (160-2915)

CD4+ Cells 310 (60-1024)

CD8+ Cells 645 (90-2730)

CD56+ Cells 65 (20-748)

Figure. Treatment plan.
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PO-068

USE OF KGF (PALIFERMIN) BUT NOT OF G-CSF IS ASSOCIATED TO A REDUCED RATE OF
INFECTIONS AFTER HIGH DOSE CHEMOTHERAPY AND AUTOLOGOUS PBSC 
TRANSPLANTATION

Milone G, Murgano P, Pinto V, Mercurio S, Battiato K, Mauro E, 
Leotta S, Coppoletta S, Marturano E, Poidomani M, Avola G, 
Strano A, Spadaro A, Giustolisi R
Divisione di Ematologia e Unità di Trapianto di Midollo, Ospedale Ferrarotto-
Catania, Italy

Introduction. Reduction of infections after PBSC autologous transplan-
tation is an important clinical goal. Use of G-CSF has been shown to
shorten neutropenia without improving infectious risk. KGF (Palifermin)
has been shown to reduce febrile neutropenia when used during TBI-
containing regimens, however, efficacy of Palifermin has not been deter-
mined when used in association with non TBI containing regimens.
Methods. We have studied factors associated to infections in a group of
156 patients, all received a non TBI-containing eradicating regimen and
were treated with either G-CSF and/or Palifermin. G-CSF was used
according to two randomised studies run in our institution while PAL-
IFERMIN was used sequentially in a cohort of 29 patients. Mean age was
49 years, underlying diagnosis was MM (77 pts), Lymphomas (66 pts),
other dx (13 pts), 32% of patients were in advanced phase of disease,
conditioning regimens were: L-PAM (n.77), BEAM (n.60), other (n.19);
dose of infused CD34+ was 5.5×108/Kg. Anti-infectious prophylaxis was
standardised and comprised in all patients systemic antibiotic, intestin-
al decontamination, acyclovir, fluconazole. Results. Neutrophil engraft-
ment was reached in a mean of 12 days, Febrile neutropenia was diag-
nosed in 45% of patients, Gram-negative Bacteraemia in 4.5%, Pneumo-
nia in 5.1%, CVC-associated Bacteraemia in 16% of patients. TRM at 1
year was 0%. Results of association of various factors to Severe Infec-
tions, defined as diagnosis of FUO or GRAM- BACTERAEMIA or PNEU-
MONIA in univariate and in multivariate logistic regression are report-
ed in the following Table 1. 

Table 1. 

FACTORS EVALUATED FOR SEVERE UNIVARIATE LOGISTIC MULTIVARIATE LOGISTIC ODDS RATIO

INFECTIONS: FUO or PNEUMONIA or REGRESSION REGRESSION (C.I. 95%)

GRAM – BACTAERIMIA 

Dx HD-PAM CONDITIONING p=0.004 p=0.09

USE OF PALIFERMIN p=0.002 p=0.008 0.267 (0.100-0.716)

DISEASE IN ADVANCED PHASE p=0.020 p=0.23

SEVERE MUCOSITIS p=0.025 p=0.03 2.193 (1.046-4.601)

AGE p=0.10 p=0.34

USE OF G-CSF p=0.17

NEUTROPHILS AT ADMISSION p=0.22

TIME TO PMN>0.5x109/L p=0.97

Discussion. In conclusion use of PALIFERMIN is the only modifiable
factor that reduces significantly the risk of Severe Infections after high
dose non TBI-containing regimens and PBSC transplantation. 

PO-069
EARLY AND LATE COMPLICATIONS IN 286 ADULT AUTOLOGOUS STEM CELL TRANSPLANT
RECIPIENTS

Scollo C, Terruzzi E, Rossini F, Pioltelli P, Parma M, Verga L, 
Pogliani EM
Hematolgy Unit Ospedale San Gerardo Monza. Università degli studi Milano
Bicocca, Italy

Introduction. High-dose therapy supported by autologous stem cell
transplantation (ASCT) has become a widely applied therapy in many
haematological malignancies during two decades. ASCT may be cura-
tive and even more commonly leads to prolonged survival. The early
treatment-related mortality (<100 d) has reduced (2-3%). Also late (>100
d) non-relapse mortality (NRM) can occur. Methods. We have analysed
a cohort of 221 patients (pts) who received ASCT (286 transplant) from
1994 to 2007 in our department. The median age was 49. We treated:
lymphoma (103), multiple myeloma (82), acute leukemia (34), chronic

lymphocytic leukemia (2) and myelodysplastic syndrome (2). At the
time of transplant116 pts were in complete remission, 82 in partial remis-
sion and 88 in persistent/progression malignancies. The most common
treatment before ASCT included: Alkeran (200 mg/m2 or 140 mg/m2):
55%, BEAM 30%, Busulfan-Cyclophosphamide 4%, others 11%.
Results. The median dose of CD34+ reinfused was 5.21×106/kg. The medi-
an time to achieve an absolute neutrophil count >0.5×109/L was 12 days.
The median time to achieve a platelet count > 20×109/L was 19. 192
patients (67%) developed oral mucositis:123 (64%) grade 1-2, 69 (36%)
grade 3-4. High dose chemotherapy with BEAM was more toxic on the
oral mucose than high dose of Alkeran alone. 43% of patients needed
total parenteral nutrition support. 209 pts (73%) developed sepsis: FUO
61%, Gram + 20%, Gram – 12%, miscellaneous 3%, fungi 2%, viral 1%,
Pneumocistis Jiroveci (Carinii) 1%. Conditionings including cyclophos-
phamide were responsable of the most number of sepsis. 45 pts present-
ed a positive antigenemia of Cytomegalovirus; all of them were sieropos-
itive for CMV before ASCT; only one case of primary infection was
seen.The late complications were: cardiac (30%), hepatic (16%), renal
(3%), gastrointestinal (12%), SNC (8%), others (MGUS, cataract, asep-
tic necrosis of bones, diabetes 31%). The most important cardiac com-
plications were: atrial fibrillation, sinusal tachycardia, arrhythmia, peri-
carditis. 61 pts (32%) died after ASCT.62% of them died for malignan-
cy relapse. 25% of pts died for infections. 2 pts died for a secondary
acute myeloid leukaemia. Fatal cardiovascular complications were
observed in 4 pts (acute myocardial infarction or cardiomiopathy). Dis-
cussion. ASCT is a safe procedure. In our institution infections represent
the most important early complications, otherwhise they aren't respon-
sable of late mortality.

PO-070
HPSC: POLIMORPHISM FREQUENCY IN SARDINIAN RECIPIENT/DONOR AND UTILITY
FOR CHIMERISM STUDIES

Culurgioni F, Lilliu S, Pala G, Cardia D, Baronciani D, Deplano S,
Depau C, Pilo F, Coinu G, Loi AM, Angelucci E
Unità Operativa di Ematologia e Centro Trapianti Midollo Osseo, Ospedale
Oncologico A.Businco Asl 8 Cagliari, Italy

Introduction. Micro satellites are tandem repetition of sequences that
randomly occur in eukaryotic genomes. They are easy to be character-
ized and may display considerable polymorphism due to variation in
number of repeats VNTR. This polymorphisms are sufficiently stable to
use in genetic analysis and are ideal markers to identify susceptibility loci
involved in common genetic disease. Parents are often heterozygous in
microsatellite locus and segregations of alleles can be observed unam-
biguosly in the progenies. Several micro satellites have four or more alle-
les and have Polymorphic index level (PIC) > 0.7. This high polymorphic
microsatellites are fully informative in the 50% of families. Frequency
of micro satellites are different in Caucasian people, we use shorter
sequences than variable number tandem repeats(VNTR) and short tan-
dem repeats (STR).Sardinian people as isolated population is ideal for
polymorphism studies. Objective. To identify frequences of microsatel-
lites in Sardinian population ( recipient and donor) with PCR typing pro-
cedure in order to verify number of polymorphic genes in chimerism
studies. Design. All polymorphisms have been evaluated with Poly-
merase chain reaction, this procedure was evaluated on 2% agarose gel
electrophoresis (VNTR) and 6% acrilammide gel electrophoresis (STR).
Results. From 2000 to may 2007, two hundred cases were evaluated ( 98
recipient and 102 donors). In all cases 10 different polymorphisms gene
were tested (DYS385, MCT118, PAH, APO B1, APOC1, YNZ-22, IGF1,
CAR, 33.6, SE33). Six were STR and 4 VNTR. In Sardinian people 34%
were informative for MCT118 gene, 33% PAH, 10% APOB1, 5% YNZ-
22, 4% SE33.3, 2% 33.30, 1% APOC1. MCT118 and PAH have a greater
frequency with low PIC. Conclusions. Above 98 recipients, 27(13%) were
informative for one polymorphic gene, while 18 (3%) were informative
for two polymorphic gene and only 2(1%) were informative for three
polymorphic gene. Just 8 cases (4%) weren’t informative on VNTR and
STR ,then Y chromosome linked short tandem repeats marker was used.
In harvest of donor peripheral stem cell we performed a first study pan-
el with a greater informative Sardinian population polymorphism gene.
MCT118 on D1S80 locus in 1p36p35 and PAH on 12q2 were informa-
tive polymorphisms with greater frequency. Data can be used in diag-
nostic studies to performe a specific polymorphism panel in informative
chimerism analysis. 
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PO-071
FEASIBILITY OF AUTOLOGOUS TRANSPLANTATION AFTER THADD REGIMEN IN ELDERLY
MULTIPLE MYELOMA PATIENTS 

Offidani M,1 Ruggieri M,2 Polloni C,1 Corvatta L,1 Scortechini L,1

Montanari M,1 Piersantelli M-N,1 Catarini M,3 Burattini M,4 Olivieri A,5

Marconi M,1 Mele A,6 Visani G,7 Leoni P,1 Galieni P2

1Clinica di Ematologia Polo Ospedaliero-Universitario Ospedali Riuniti Ancona
Università Politecnica delle Marche; 2Divisione Ematologia Ascoli Piceno; 3Divi-
sione Medicina Macerata; 4Divisione Medicina Jesi; 5Divisione Ematologia
Potenza; 6Divisione Ematologia Tricase; 7Divisione Ematologia Pesaro, Italy

Autologous hematopoietic stem cell transplantation (HSCT) seems
to be a feasible and effective in selected MM patients aged over 65 years
although it has not been yet established whether new drugs have to be
incorporated into induction therapy prior HSCT. Here we assessed the
feasibility and toxicity of HSCT performed in patients with MM who
had received as front-line therapy ThaDD regimen (Blood, 2006). We
studied 20 newly diagnosed MM patients treated with ThaDD regimen
followed by allogeneic (2 patients) or autologous (18 patients) HSCT.
Median age of 18 patients receiving autotransplant was 67 years (range
65-72). ISS was II-III in 10 patients (55%) and 4 patients (22%) had
unfavourable cytogenetics. Overall, 14 patients (78%) underwent single
and 4 (22%) double autologous HSCT. Conditioning regimen consisted
of high-dose melphalan (200 mg/m2) in 10 cases (55%) and intermedi-
ate dose (100 mg/m2) in 8 patients (45%). Median CD34+ cells collected
after high dose cyclophosphamide and hematopoietic growth factors
was 5.7×106/kg (range 2.8-11.3) whereas median CD34+ cells reinfused
resulted 4.1×106/kg (1.2-5.6). Median time to neutrophils > 500/µL was
11.5 days and 13.5 days after first and second transplant, respectively,
whereas median time to platelets > 20000/µL was 14 days and 13 days
after first and second transplants, respectively. Only 3 patients (17%)
developed neutropenic fever of unknown cause. Non hematologic tox-
icity consisted of grade 2 mucositis in 2 patients (11%) and grade 2 dia-
horrea in another one. No transplant related death was observed. Five
patients (28%) achieved a CR, 1 (5.5%) a nCR, 9 (50%) a VGPR and 3
(16.5%) a PR. Remarkably, after autologous HSCT 46% of patients had
an improved response if compared with those achieved following
ThaDD regimen. In particular, response ≥ VGPR was obtained in 5 addi-
tional patients leading the final VGPR rate to 83%. After a median fol-
low-up of 24 months, TTP, EFS, and OS at 2 years were 60%, 60% and
90%, respectively. Regarding the 2 patients undergoing allogeneic HSCT,
one died at day +85 from secondary EBV lymphoma whereas the oth-
er one is still alive and in CR at day +103. Our data suggest ThaDD
does not negatively impact the ability to collect stem cells allowing a rap-
id hematologic recovery. The good quality of response with ThaDD
regimen can be further improved by transplant procedures. This better
quality of response obtained with transplant could be translate into a
longer survival. 

PO-072
PROGNOSTIC FACTORS AND THERAPEUTIC RESULTS FOR PATIENTS WITH ACUTE
MYELOID LEUKEMIA RELAPSED AFTER AUTOLOGOUS STEM CELL TRANSPLANTATION

Mele G, Copia C, Fasanaro A, Pedata M, Viola A, Tambaro FP, 
Palmieri S, Ferrara F
Division of Hematology and Stem cell Transplantation Unit, Cardarelli Hospi-
tal, Naples, Italy

Introduction. Autologous stem cell transplantation (ASCT) represents
a standard post-remission treatment for acute myeloid leukemia (AML).
The increasing use of peripheral blood stem cells has reduced morbidi-
ty and mortality of the procedure, without affecting the relapse rate,
which still accounts for 30-50% of patients. In this study we focused on
prognostic factors and clinical outcome of patients with AML who
relapsed after ASCT. Methods. Data were collected from a series of 56
AML patients relapsed after ASCT performed in first complete remis-
sion (CR1). The median age was 54 years (range 20-73) and 17 patients
(30%) were aged over 60 years. All patients received peripheral blood
stem cells (PBSCT) collected after consolidation followed by G-CSF. The
median interval from diagnosis to ASCT was 4 months (3-6). Results.
Aggressive salvage chemotherapy (SC) was given to 42 patients out of
56 (75%). Reasons of exclusion were: fulminant relapse with early death
(2 cases), age over 65 years (12 cases). CR2 was achieved in 13/42

patients (31%). The only factor significantly related to CR2 achieve-
ment was duration of CR1; more in detail, CR2 was obtained in 53%
of patients with CR1 >12 months as opposed to 13% in those with CR1
<12 months (p:0.007). On the contrary, other parameters such as cyto-
genetics, FLT3 mutations, WBC count, number of courses to CR1
achievement had negligible impact on CR2 achievement. Of note, no
patients aged over 60 receiving SC (n=5) achieved CR2. The median
duration of CR2 was 10 months (2-55). Median survival (OS) from
relapse for the whole patients population was 11 months; according to
treatment, OS was 6 months for patients receiving palliation as opposed
to 12 months for those given SC. However, by considering only patients
with CR1 duration < 12 months the advantage of aggressive salvage
was of only 3 months (6 vs. 9, p:0.03). CR1 duration was also the only
parameter significantly related to survival from relapse (24 months for
patients with CR1 >12 months vs. 7 months for the opposite group,
p:0.0001). Again, cytogenetics, FLT3 mutations, WBC count and num-
ber of courses to CR1 had no prognostic relevance on survival either in
univariate or multivariate analysis. Discussion. Therapeutic results in
patients with AML relapsed after ASCT are poor, mainly when CR1
duration is shorter than 12 months. Alternative approaches, based on
combination of salvage therapy with investigational drugs should be
offered to high risk patients.

PO-073
PATIENTS WITH RELAPSED HODGKIN'S DISEASE AND DIFFUSE LARGE B CELL 
NON-HODGKIN'S LYMPHOMA ACHIEVING COMPLETE RESPONSE ONLY AFTER AUTOLO-
GOUS STEM CELL TRANSPLANTATION NEED FURTHER THERAPEUTIC INTERVENTION

De Simone M, Schiavone EM, Mele G, Viola A, Palmieri S, D’Amico
MR, Copia C, Annunziata M, Tambaro FP, Pedata M, Ferrara F
Division of Hematology and Stem cell Transplantation Unit, Cardarelli Hospi-
tal, Naples, Italy

Introduction. Relapse is the primary cause of failure in patients with
Hodgkin’s disease (HD) and diffuse large B cell lymphoma (DLBCL).
Standard dose salvage chemotherapy is effective in a minority of patients
with recurrent or refractory disease, while autologous stem cell trans-
plantation (ASCT) results in long-term disease control in approximate-
ly 35 to 40% of patients. However, while ASCT cures nearly 50% of
patients with HD and DLBCL in chemosensitive relapse, it is ineffectu-
al in most case of chemoresistant relapse. Notwithstanding, a minority
of patients with relapsed refractory disease can achieve complete
response (CR) after ASCT. Few studies have specifically explored the
clinical outcome in terms of relapse free survival (RFS) and overall sur-
vival (OS) of patients in chemoresistant relapse who achieve CR only
after ASCT. Methods. The aim of this study was of investigating the
quality of CR achieved in 70 relapsed patients, 20 with HD and 50 with
DLBCL, autografted with active disease after salvage therapy and
achieving CR only after ASCT. 45 received ASCT after a partial response
(PR) and 25 in refractory relapse (RR). The median age of the whole
patient population was 54 years (40 years for patients with HD and 57
years for those with DLBCL). Salvage treatment consisted of ifos-
phamide, epirubicin and etoposide (IEV) in 33 patients, Rituximab +
IEV in 17 patients (all with DBLCL) and Cisplatinum, ARA-C and dex-
amethasone (DHAP) in 10 patients. All PR and 10 RR patients were con-
ditioned with BEAM, while 15 RR cases received the BCV regimen.
There were no significant differences between PR and RR patients as
age, serum LDH and duration of CR1 are concerned. Results. Relapse
rate after ASCT was 42% in PR group as opposed to 90% in RR group
(p:0.003). Median relapse free survival from ASCT was 7 months for RR
patients as opposed to 32 months for PR patients (p:0.003); median over-
all survival from ASCT was 10 months for RR subset as opposed to not
reached for RR subgroup (p:0.001). According to initial diagnosis, there
were no significant differences between patients with HD and DLBCL
within each subgroup (i.e. PR and RR). Discussion. CR achieved after
ASCT in either HD or DLBCL patients who are refractory to salvage
therapy does not result in long-term disease control. Alternative prepar-
ative regimens, allogeneic SCT, monoclonal antibodies or radioimmuno-
conjugates in the post-ASCT phase should be considered for RR patients
despite CR achievement.
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PO-074
DURABLE REMISSION INDUCED BY HIGH DOSE DONOR LYMPHOCYTE INFUSIONS
(DLI) IN TRANSFORMED MYELODISPLASIA FAILING TWO ALLOGENEIC BMT AND CON-
VENTIONAL DOSE DLI

Di Bella R,1 Tecchio C,1 Andreini A,1 Sorio M,1 Bacigalupo A,2

Raiola AM,2 Van Lint MT,2 Dominetto A,2 de Sabata D,1 Ledro S,1

Tinelli M,1 Ruggeri G,1 Benedetti F1

Divisione di Ematologia e Centro Trapianti Midollo Osseo, Policlinico GB
Rossi, Università Verona, Italia1 e Divisione Ematologia II, Ospedale San
Martino, Genova, Italy

The efficacy of DLI for myelodisplasia (MDS) relapsing after allo-
geneic bone marrow transplantation (BMT) has been questioned. We
report about a 58-year-old patient presenting with a cytopenic 5q-
MDS in 1997. Methods. After failure on CSA, he received a first allo-
geneic BMT from his sister on 3/7/1998, after conditioning with
thiotepa 10 mg/Kg and cytoxan (Cy) 100 mg/Kg. He achieved full
donor chimerism with little graft versus host disease (GvHD) and
relapsed one year later. He received a second allogeneic BMT from the
same donor on 13/8/1999, prepared with TBI 100 rads + thiotepa 10
mg/Kg + Cy 100 mg/Kg, with return to full donor chimerism. The
patient was given two full courses of cryopreserved escalating dose
donor lymphocyte infusion (DLI) starting at CD3 1×106/kg up to
1×107/kg: one course was given after the first relapse, one after the sec-
ond relapse. There was no effect on the underlying disease (100%
host cells, 5q-, marrow blast count 15%). At this point (April-July
2000) the patient was given fresh DLI every 21 days for 6 consecutive
infusions (mean dose 0,5×108/Kg CD3 - total number 3,69×108/Kg
CD3). Results. Three months later a bone marrow aspiration showed
no evidence of blasts. Blood counts recovered, but the patient was
still transfusion dependent. We managed to raise blood cell counts by
2 weeks of G-CSF treatment. In 2001, he developed skin extensive
cGvHD, which required treatment including extra-corporeal photo-
pheresis and iloprost. He lived free from MDS (full donor chimerism)
for 4 years, back to work, with mild immunosuppression. In 2004 a
papillary bladder cancer was diagnosed. We then observed a rapid
growing mass involving the right kidney, that proved to be a granu-
locytic sarcoma on nephrectomy. No blasts were found on osteo-
medullary biopsy, and marrow chimerism was still 100% donor. A
FISH analysis on the resected kidney proved the host origin of neo-
plasia. The patient died of progression disease. Conclusions. This case
suggests that also MDS can achieve complete remission following
high dose DLI. The late extramedullary relapse points out again to a
differential effect of DLI within and outside the marrow environment.

PO-075
EFFECTS OF GENTUZUMAB-OZOGAMICIN ON HEMATOPOIETIC CELLS OF PERIPHERAL
AND CORD BLOOD

De Angeli S,1 Gottardi M,2 Del Pup L,1 Pavan E,1 Casale V,1

Mordacchini M,1 Stefani P,2 Danesin C,2 Zanetti F,2 Gajo GB,1

Gherlinzoni F2

1Treviso Cord Blood, Servizio di Immunoematologia e Trasfusione; 2Unità
Operativa di Ematologia, Ospedale Regionale di Treviso, ULSS 9, Italy

In patients affected by Acute Myeloid Leukemia (AML) without
matched HLA donors and in aged patients an alternative therapeutic
option to allogenic transplant could be autologous transplant after ex
vivo purging of minimal residue disease with Gentuzumab-Ozogam-
icin (GO). GO, recently introduced in clinical practises, is an anti-
CD33 monoclonal humanized antibody which is joined to a
calicheamicin derivate. This drug represents the first example of anti-
body-target therapy for AML where 90% of blast cells over expressed
this antigen. However, its further use for purging is subordinated to
the absence of cytotoxicity on normal pluri/multi potent hematopoi-
etic cells, which are responsible of bone marrow reconstitution.
Therefore, this control was carried out evaluating the clonal growth
of hematopoietic stem cells (HSCs) and CD34+38– subset on periph-
eral and cord blood. Methods. For this experimentation, aliquots of
peripheral and cord blood HSCs, were obtained from Boyum tech-
nique before (HCSsB) and after (HCSsA) cryopreservation, while
CD34+38– cells were isolated by negative immunomagnetic selection
from fresh samples. Cells were then treated with GO (5 micro-

grams/mL) for 2 and 24 hours. At the end of incubations clonogenic
assays were performed according to Miller et Lay for evaluating the
colony forming unit (CFU) number. Clonal growth was determined as
clonal efficiency (CE= CFU/seeded cells number). Results. In the treat-
ment for 2h of the peripheral HSCs, the median CEs of control cul-
tures were 0.01580 and 0.05341 for fresh and cryopreserved cells
respectively, instead in the treated cultures they decrease to 0.01284
and 0.03330 respectively. All statistics comparisons resulted not sig-
nificant (p>0.05). Analogous decrease was observed with cord blood
HSCs (HSCsB control CE=0.01073; HSCsA control CE=0.01039;
HSCsB treated CE= 0.00724; HSCsA treated CE=0.006636). Statistic
comparisons were significant (p<0.05) only for HSCsA. The treatment
of 24h with GO significantly reduced the CE in all experimental
groups. Instead, treatments (2h and 24h) with GO on CD34+38– iso-
lated from cord blood HSC reduce, but not significantly, the median
CE values (HSCsB control CE= 0.02631; HSCsB treated CE= 0.01518).
Discussion. The most considerable result of these experiments is the
demonstration of low toxicity exercised by GO on CD34+38– cell sub-
set. The results of clonogenic assays with peripheral HSCs seems to
confirm this observation. In Literature, was reported how CD34+38–

subset is represented by an heterogeneous cell populations with
pluri/multi potent functionalities and able to long term bone marrow
reconstitution. Therefore this experiment with GO on CD34+38–

seems to confirm the hypothesis of its use in ex vivo purging proce-
dures. However, data from clonogenic assays with cryopreserved cells
suggest to do not use these last because thawing seems to increase GO
cytotoxicity. In conclusion, these data permit the start up of new
experimental phases to study the use of GO in ex vivo purging of
aphaeretic cells of patients affected by AML. 

PO-076
SINGLE VERSUS TANDEM HIGH-DOSE CHEMOTHERAPY AND AUTOLOGOUS STEM CELL
TRANSPLANTATION IN HODGKIN’S LYMPHOMA PATIENTS NOT ACHIEVING COMPLETE
RESPONSE OR RELAPSING AFTER INDUCTION CHEMOTHERAPY

Todisco E, Sarina B, Magagnali M, Mazza R, Anastasia A, 
De Marco M, Bramanti S, Nozza A, Balzarotti M, Santoro A,
Castagna L
Bone Marrow Unit, Department of Oncology/Hematology, Istituto Clinico
Humanitas, Rozzano (MI), Italy

Introduction. We compared the results of single and tandem high-
dose chemotherapy (sHDC, t-HDC) with autologous stem-cell res-
cue in 68 patients with refractory or relapsed Hodgkin’s lymphoma
(HL) after front-line chemotherapy. Methods. All patients received
IGEV as salvage chemotherapy. Twenty four (35%) patients under-
went s-HDC and 44 (65%) t-HDC. At the time of transplantation in
s-HDC group, 14 (58%) patients were in CR, 8 (33%) PR, 2 (8%) in
PD. In t-HDC group, 21 (48%) patients were in CR, 20 (45%) in PR
and 3 (7%) in PD. S-HDC consisted in TM (Thiothepa 600 mg/m2 day
-3, MEL 160 mg/m2 day –1) in 18 (75%) patients, in BEAM in 2 patients
(8%) and Melphalan (MEL 200 mg/m2) in 2 patients (8%); t-HDC first
course, consisted in MEL and the second course in BEAM. Results.
After s-HDC 21 (87.5%) patients were in CR, 1 (4%) in PR and 2 (8%)
patients did not perform HDC for toxicity. At last follow-up, 15 out
of 24 patients (62.5%) were alive and in CR: 9 have died: 5 of PD, 1
of secondary leukaemia, 1 of heart arrest and 2 of infections. With a
median follow-up of 60 months, the 3-year OS and FFP were 73% and
60%, respectively. The transplant-related mortality (TRM) was 16%.
After t-HDC 36 (82%) patients were in CR, 1 (2%) in PR and 4 (9%)
in PD and 2 (4%) did not perform second HDC for PD. At the last fol-
low-up, 32 out of 44 patients (73%) were alive, 30 in CR, 1 in PR after
reduced-intensity allotransplant (RIC) and 1 in PD. Eight patients died
because of PD (5 progressed after second HDC, 2 did’nt perform sec-
ond HDC for PD after first HDC and 1 progressed after RIC), one
patient died of pancreatic neoplasia, two of toxicity related to second
HDC and one of aGVHD after RIC. With a median follow-up of 30
months, the 3-year OS and FFP were 76% and 80%, respectively. No
statistical difference was achieved comparing OS in the two groups.
By contrast there was a trend towards a statistical significant differ-
ence in FFP in favour of the t-HDCT group (p=0.06) (Figure 1). TRM
was 7%. No statistical differences were seen in hematological toxic-
ity. Severe mucositis was higher in s-HDC group (86% vs 50% and
45% in the first and second HDC (p=0.02 and p=0.01). Discussion. T-
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HDC seems to improve clinical results compared to a standard
approach with s-HDC. Long-term follow-up, a larger cohort of
patients and a randomized study will be needed to confirm the over-
all efficacy of this strategy and to evaluate long-term toxicity. 

Figure 1a. FFP, Freedom From Progretion; s-HDC, single – High dose chemo-
thetary; t-HDC, Tandem – High dose chemotherapy.

Figure 1b. OS, Overall Survival.

PO-077
PURGING IN VIVO AND AUTO-TRANSPLANTATION IN PATIENTS WITH POOR PROGNOSIS
LYMPHOPROLIFERATIVE DISEASES 

Pezzullo L, Finizio O, Bene L, Lo Pardo K,1 Rocco S, Martorelli C, 
Ferrara MG, Morabito P,1 Mettivier L, Mettivier V

Hematology Division A.Cardarelli Hospital;1Immunohematology Division
A.Cardarelli Hospital, Italy

Autologous stem cell transplantation is an efficacy therapy for limpho-
proliferative disease. However a concern with the procedure is the
potential of malignant cells to reinfuse with stem-cell graft. In the past
five year, investigators have used rituximab to purge malignant cells in
vivo without any manipulation in vitro. From April 2003 to May 2007 we
have treated with Autologous stem cell transplantation, purged in vivo
with monoclonal antibodies, 21 patients (5 F; 16 M median age: 57 years)
with limphoproliferative diseases to poor prognosis (2 Burkitt lym-
phoma; 2 Burkitt like lymphoma; 4 mantle cells; 3 CLL; 1 NHL- periph-
eral T cells; 2 follicular and 7 large cells) and we have evaluated the
results and the feasibility. In all patients, the purged in vivo, has been
effected administering a dose of monoclonal antibodies (anti CD20 in
B-NHL and anti CD52 in CLL and T-NHL) before the harvest and after
the infusion of the stem-cells. To the transplantation 7 patients were in

CR (2 Burkitt lymphoma; 2 Burkitt like lymphoma; 2 large cells and 1
mantle cells) 9 in PR (1 CLL; 3 mantle cells; 2 follicular and 4 large cells
lymphoma) and 5 in resistant disease (2 CLL ; 2 large cells and 1 NHL
peripheral T cells). All patients have harvest (median CD34:4×106/Kg)
and median minimal residual disease in the har510vest has been < to
2%. All the patients have been conditioned with BEAM and the graft are
documented in 19/21 patients (2 patients are dead to the day +4 and +10
for gastric haemorrhage and septic shock respectively) with neutrophils>
1000 in media to day + 14 (range 10-19 days). After transplantation
17/19 patients were in CR, a day +60 the MMR in bone marrow was
<0, 5% (range 0-0, 3%). With a median follow-up of 12 months after
transplantation (range 2-50) 14/17 (82%) patients are in CR (3 patients
have relapsed: 1 burkitt lymphoma (is relapsed extra-nodular at months
+3 and died for disease a months + 5 after transplantation); 1 mantle cells
and 1 NHL-peripheral T-cells at +10 and +13 months respectively. Two
patients (1 large cells and 1 CLL) are died at months +3 and + 7 for CMV
reactivation and interstitial pneumonia respectively. The DFS and OS
projected at 50 months are of the 65% and 57% respectively (Figure 1).
In conclusion the purging in vivo with antibodies monoclonal, effected
during the harvest that immediately after the infusion of the stem-cells,
allows to get besides a graft with least residual disease in this cohort
(patients with poor prognosis) and the preliminary results they seem
excellent. The principal problem in these patients have been primarily
the infectious and gastro-intestinal complications, these has been corre-
lated to patients over treated and in disease. These data suggest treating
in first line, with transplantation of stem-cells purged in vivo with mon-
oclonal antibodies to eradicate the MRD, patients to poor prognosis or
with chronic limphoproliferative disease.

Figure 1.

PO-078
EVALUATION OF PRIMITIVE BFU-E IN HEMATOPOIETIC RECONSTITUTION AFTER 
AUTOLOGOUS TRANSPLANTATION OF PERIPHERAL BLOOD STEM CELLS

Bonfichi M, Marseglia C, Caldera D, Troletti D,1 Vanelli L,1 Perotti C,2

Del Fante C,2 Alessandrino EP1

Area Trapiantologia-Clinica Ematologica Fondazione IRCCS Policlinico San
Matteo Pavia; 1Clinica Ematologica Fondazione IRCCS Policlinico San Matteo
Pavia; 2Servizio di Immunoematologia e Trasfusionale, Fondazione IRCCS Poli-
clinico S. Matteo, Pavia, Italy

In semisolid cultures, primitive BFU-E (PBFU-E) are well recognizable
and are defined as those progenitors that give rise to more than 16 clus-
ters of hemoglobinized erythroblasts (i.e. colonies consisting of more
than 500 cells). They are known as indifferentiated erythroid colonies,
close to CFU-MIX colonies, and they generally represent a minority of
the BFU-E scored. Sometimes, in the analysis of cultures from collections
of peripheral hemopoietic cells (PHSC) mobilized with G-CSF in view
of autologous transplantation (BMT), PBFU-E outnumber than mature
BFU-E. We have evaluated the meaning of these colonies for the hemo-
poietic reconstitution (i.e. time to reach the take) in course of PHSC
BMT. We have scored the presence of PBFU-E in 75 consecutive cases
submitted to leukapheresis for HSC collections (22 Non Hodgkin lym-
phoma -NHL, 13 Hodgkin Lymphoma -HL, 29 Multiple Myeloma -MM,
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11 amyloidosis). In the product of leukapheresis freezed the mature BFU-
E were (mean±SD) 9881±3818×104 while the PBFU-E were
1075±989×104. Only in 12 cases (3 NHL, 1 HL, 8 MM) the PBFU-E out-
numbered their mature counterpart (5443.81±3574×104 vs 5370.33±3824
×104). Bone marrow transplantation was performed in 36 cases (10 NHL,
4 HL, 21 MM, 1 amyloidosis) with a mean time to take of 13.3±2.3 days.
PBFU-E were more than mature BFU-E in 5 cases (1 NHL, 1 HL, 3 MM).
In this last group the statistical analysis does not confirm that PBFU-E
influences the time to take, observed after 12.4±1.1 days from the HSC
infusion, whereas was seen after 13.5±2.5 days in the remaining cases
(p=0.32). In the multivariate analysis on CD34+ cell count, CFU-GM
number, infused mononuclear cell number, PBFU-E and mature BFU-E
counts, PBFU-E was the only parameter without statistical significance
considering the time needed to reach the take. In conclusion, these data
show that the presence of an increased number of primitive BFU-E does
not accelerate the take after their infusion of PHSC in autologous trans-
plantation. The statistical analysis indicates that this component is not
significant, when compared to the number of CD34+ cells, CFU-GM,
mononuclear cells infused, in the hemopoietic reconstitution.

PO-079
EVALUATION OF THE MOBILIZING CAPACITY OF G-CSF AND PEG-G-CSF IN MULTIPLE
MYELOMA PATIENTS

Bonfichi M, Marseglia C, Caldera D, Troletti D,1 Vanelli L,1

Maffioli M,1 Pica G,1 Perotti C,2 Del Fante C,2 Zappasodi P,1 Corso A,1

Brusamolino E,1 Alessandrino EP,1 Lazzarino M1

Area Trapiantologia-Clinica Ematologica Fondazione IRCCS Policlinico San
Matteo Pavia; 1Clinica Ematologica Fondazione IRCCS Policlinico San Matteo-
Università di Pavia, Pavia; 2Servizio di Immunoematologia e Trasfusionale, Fon-
dazione IRCCS Policlinico San Matteo, Pavia, Italy

We treated 21 multiple myeloma patients with DCEP regimen as
mobilizing chemotherapy followed either by G-CSF (lenograstim) or by
Peg-G-CSF (pegylate filgrastim). All 21 patients did subsequently under-
go autologous transplantation with the hemopoietic peripheral stem
cells (HSC) collected. We analysed the time to mobilization, the num-
ber of leukapheresis performed, the amount of CD34+ cells, CFU-GM,
BFU-E and mononuclear cells collected, and the days to PMN >500×109/L
after transplant. The aim of the study was to determine whether any of
these parameters were influenced by the administration of either G-CSF
or Peg-G-CSF. The results are reported in Table 1. 

Table 1. 

Mean±SD Mean±SD p

G-CSF Peg G-CSF

Number of cases 16 5

Days for mobilization (range) days 11-14 10-14 0.9

Mononuclear Cell x108 273.11±140 423.69±321 0.14

CD 34+ cells x106 584.84±370 973.38±829 0.15

CFU-GM x104 7851.3±6134 7075.6±6280 0.8

BFU-E x 104 12858±7871 13434±8438 0.8

Time to Take after BMT (days) 13.7±1.7 14±0.7 0.7

Our data does not show significant difference in all the observed
parameters, indicating that the administration of G-CSF or Peg-G-CSF
after DCEP regimen is equivalent to mobilize HSC. No difference is
observed in the time to take after ASCT. Peg-G-CSF is associated with
a better compliance by the patients.

PO-080
BUSULFAN–MELPHALAN (BU-MEL) REGIMEN IN AUTOLOGOUS STEM CELL 
TRANSPLANTATION FOR ADULT PATIENTS WITH ACUTE MYELOID LEUKEMIA

Marotta G, Tozzi M, Sammassimo S, Galieni P,1 Falcioni S,1 Bigazzi C,1

Raspadori D, Lauria F
Division of hematology and Stem Cell Transplantation Unit, University of Siena;
1Hematology Section, Ascoli Piceno Hospital, Italy

Autologous stem cell transplantation (ASCT) improves the survival of
patients with acute myeloid leukemia (AML). In the past, high-dose reg-
imens utilized in ASCT were derived from allogeneic setting. Since these
regimens (TBI-Cy, BU-Cy, BU-VP-Cy) provide both cytoreduction and
immunosuppression to facilitate the allogeneic engraftment, we evalu-
ated the efficacy of a regimen that theorically gives the maximum ther-
apy to eradicate the disease. Between April 1997 and May 2006, 29 AML
patients in Complete Remission (CR) (16 females and 13 males; median
age 52 years, range 17-70 with 9 patients > 60 years; 9 patients had FAB
M1, 9 FAB M2, 8 FAB M4 and 3 had a secondary AML) underwent ASCT.
Conditioning regimen consisted of 4d Busulphan (4 mg/ Kg from day -
5 to -2) followed by Melphalan (140 mg/m2) for 1d (day -1); BU-MEL dos-
es were reduced (3 mg/Kg for 4d and 120 mg/m2, respectively) in patients
> 60 years. Unpurged peripheral blood stem cells in 24 (83%) patients
were used, while 5 (17%) patients reinfused bone marrow receiving
respectively a median of 3.9×106/Kg CD34+ cells (range 0.96-11.5) and
1.45×108/Kg nucleated cells (range 0.29-2.6). All patients achieved full
hematological recovery. Median number of days to neutrophil count of
0.5×109/L and platelet count of 20×109/L was 14 (range 12-22) and 18.5
(range 13-50) with no significant differences between the two groups <60
years and >60 years. Transplant related mortality was 3.5% with 1
patient died for septicemia. As major extra-hematological treatment-
related toxicity 21 (73%) patients developed a mucositis episode which
was severe (grade III-IV WHO) in 15 of them. There were 16 document-
ed bacterial infections, while 8 patients had fever of unknown origin.
After a median follow-up for surviving patients of 30 months from
ASCT, 22 patients (74%) are alive and 21 (70%) are in continous CR. In
particular, analysis of two groups <60 years and >60 years showed OS
and DFS values respectively of 85% vs 50% and 79% vs 46%. In con-
clusion, despite the reduced number of patients and the short follow-up,
our results demonstrated the feasibility of BU-MEL regimen as condition-
ing treatment for AML patients who will undergo ASCT also in elderly
and secondarily the efficacy of this schedule as evidenced by the high
number of continous CR in patients <60 years. It remains to evaluate the
exact role of this approach in patients >60 years, where the acceptable
toxicity is not associated with encouraging results.
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ANEMIAS - APLASIA - THALASSEMIAS

PO-081
THE COMPLEMENT INHIBITOR ECULIZUMAB IMPROVES ANEMIA AND REDUCES
THROMBOSIS IN PAROXYSMAL NOCTURNAL HEMOGLOBINURIA (PNH) PATIENTS

Risitano AM, Hillmen P, Young NS, Muus P, Dührsen U, Schubert J,
Schrezenmeier H, Szer J, Brodsky RA, Hill A, Socié G, Maciejewski JP,
Rollins SA, Rother RP, Bell L, Mannelli F, Antonioli E, Iori AP,
Rodeghiero F, Zanella A, Luzzatto L, Rotoli B
Naples Federico II, Leeds, Bethesda, Nijmegen, Essen, Homburg/Saar,
Helmholtzstr, Melbourne, Baltimore, Paris, Cleveland, Alexion Pharm, Rome La
Sapienza, Vicenza S. Bortolo, Milan Osp Maggiore, Florence, Italy

PNH is a hematological disorder characterized by the clinical triad of
complement-mediated chronic hemolytic anemia, thrombophilia
(accounting for 45% of mortality) and signs of marrow failure. Hemol-
ysis in PNH is due to the lack of the complement inhibitor CD59 on
RBCs, while the life-threatening thrombophilia may be linked to free Hb
release leading to NO consumption. Eculizumab (Soliris®, Alexion Phar-
maceuticals; EC) is a humanized MoAb against the complement fraction
5, which inhibits the terminal MAC formation. EC has been tested in 3
phase III clinical trials, which enrolled 195 patients worldwide. The
placebo-controlled TRIUMPH study demonstrated a dramatic blockage
of intravascular hemolysis with reduced transfusion requirement. These
findings were confirmed in the following open-label SHEPHERD study;
thromboembolic (TE) event rate was not a primary endpoint in both
studies. We prospectively examined the aggregate TE event rate in EC-
treated patients from these 2 trials and a subsequent common Extension
study, as compared to each patient s pre-treatment event rate. Before
receiving EC, 126 TE events in 195 patients were identified; EC reduced
the TE rate in each study. Indeed, the aggregate TE event rate with EC
treatment was 1.07 per 100 patient years, compared to 7.37 (p<0.001)
in the same patients before EC treatment, corresponding to a reduction
of 85% (2 vs 12.3 expected). With restriction of the pre-treatment obser-
vation period to the 12 months before initiation of the trials, the TE
event rate with EC was reduced 94%, from 17.21 to 1.07, respectively
(p=0.002). In patients with TE prior to the trials (n=63) the TE event rate
was reduced from 21.42 pre-treatment to 2.27 during EC treatment
(p<0.001). Most TE events prior to eculizumab treatment occurred in
patients receiving anti-coagulants, indicating that such a treatment may
be insufficient to prevent thrombosis. Of 103 patients on anticoagu-
lants, there were 54 TE events in 30 patients over 385.73 patient years
(14.00/100 patient years) pre-eculizumab compared to one TE event
with eculizumab in 161.8 patient years (0.62/100 patient years; p<0.001),
demonstrating that eculizumab reduces the risk of thrombosis in anti-
coagulated highly thrombophilic PNH patients. In conclusion, EC dra-
matically reduces intravascular hemolysis in PNH patients, resulting in
improvement of anemia and of QOL; in addition, long-term EC treat-
ment results in a statistically significant reduction in thrombosis.

PO-082
TWO NEW ALPHA-GLOBIN GENE CLUSTER REARRANGEMENTS CAUSING 
BETA-THALASSEMIA INTERMEDIA PHENOTYPES IN BETA-THALASSEMIA HETEROZYGOUS
PATIENTS

Refaldi C, Harteveld C,1 Cappellini MD, Giordano PC1

Centro Anemie Congenite, Fondazione Ospedale Maggiore Policlinico, Milan,
Italy; 1Hemoglobinopathies Laboratory, Leiden University Medical Center, Lei-
den, The Netherlands

Carriers of beta-Thalassemia are usually only slightly anemic. How-
ever, a serial of co-inherited factors, either globin gene cluster related or
independent, may aggravate the phenotype of the carrier up to transfu-
sion dependency. The effect of alpha-globin gene triplications as a mod-
erate aggravating factor of the mild heterozygous beta-Thalassemia phe-
notype is known. We describe two cases of simple heterozygosity for
the common beta°-thalassemia mutation cod39 (C→T), both presenting
with a Thalassemia Intermedia phenotype. In both cases synergic effect
deriving from membrane defects or red cell enzyme deficiencies were
excluded. In one case a triplication of the alpha-globin genes was found
which did not justify the severity of the transfusion-dependent pheno-
type. In both cases multiplex ligation-dependent probe amplification

(MLPA) analysis of the alpha-globin gene cluster revealed two new dif-
ferent rearrangements, both resulting into a full duplication of the aql-
pha-globin genes locus. In one case the duplication was in the presence
of the common anti alpha3.7 triplication in trans, resulting in a total of
7 active alpha globin genes instead of the normal 4. In the other case the
duplicated allele and the normal allele in trans resulted into a total of 6
active alpha-globin genes. Being clinically asymptomatic in the carrier,
we postulate that this kind of duplications could be more frequently
occurring than expected, explaining at least part of the many unclear cas-
es of severe thalassemia intermedia in beta-thalassemia carriers. 

PO-083
SAFETY AND EFFICACY OF ECULIZUMAB IN PATIENTS WITH PAROXYSMAL NOCTURNAL
HEMOGLOBINURIA (PNH): SHEPHERD PHASE III CLINICAL STUDY RESULTS

Risitano AM, Hillmen P, Young NS, Schrezenmeier H, Schubert J,
Urbano-Ispizua A, Coyle L, de Castro C, Fu CL, Maciejewski JP, Di
Bona E, Antonioli E, Gianfaldoni G, Milano F, Amendola A, Kroon
HA, Rother RP, Zanella A, Rodeghiero F, Iori AP, Luzzatto L, Rotoli B
Naples Federico II, Leeds, Bethesda, Helmholtzstr, Homburg/Saar, Barcelona,
Sydney, Durham, Weston, Cleveland, Alexion Pharm., Milan Osp Maggiore,
Vicenza S. Bartolo, Rome La Sapienza, Florence, Italy

In PNH, lack of the GPI-anchored terminal complement inhibitor
CD59 renders RBCs susceptible to chronic hemolysis, resulting in ane-
mia, fatigue, thrombosis, poor quality of life (QoL) and transfusion
dependency. Eculizumab (EC), a terminal complement inhibitor, has
shown efficacy in reducing hemolysis and transfusion requirement in a
selected PNH population, (TRIUMPH study). To evaluate safety and
efficacy of such a treatment, EC was utilized in an open-label non-place-
bo controlled phase III study (SHEPHERD) in a broad PNH population
including patients with significant thrombocytopenia and/or minimal
transfusion requirements. EC was administered to 97 patients at 33
international sites. The most frequent adverse events (AE) were
headache (53%), nasopharyngitis (32%), and upper respiratory tract
infection (30%). Most AE were mild to moderate in severity and not con-
sidered related to EC; no serious AE were reported as probably or defi-
nitely related to the drug. EC did not increase infections in comparison
to the TRIUMPH placebo-arm. Intravascular hemolysis, the primary
efficacy endpoint of the trial, was rapidly and significantly reduced, as
shown by LDH AUC (p<0.001) and LDH levels (median 2,051 U/L at
baseline to 269 U/L at 52 weeks, p<0.001). 8 of 97 patients had incom-
plete complement blockade and return of hemolysis during the 14-day
dosing interval, requiring successful shortening to 12-day interval. Con-
trol of hemolysis resulted in improvement in anemia, as transfusion
requirements decreased from a median of 8.0 PRBC units/patient dur-
ing the 12-month pre-treatment period to 0.0 during 12 months of EC
treatment (p<0.001). Approximately 50% of the patients were rendered
transfusion independent (p<0.001), and hemoglobin levels increased
from baseline (p<0.001) during the study. Fatigue levels, as measured by
both the FACIT and the EORTC QLQ-C30 instruments, were rapidly
and significantly improved with EC treatment (p<0.001). Other EORTC-
QLQ-C30 patient reported outcomes demonstrated improvement of the
global health status, all 5 patient functioning subscales and 7 of 9 symp-
tom/single item subscales. EC appears to be safe and well tolerated.
Thus, beneficial effects of EC in PNH were observed in a broader patient
population than previously studied, including those with thrombocy-
topenia and/or minimal transfusion requirements. This further under-
scores that EC markedly reduces hemolysis, thereby providing signifi-
cant clinical benefit to treated patients.

PO-084
CLINICAL AND HAEMATOLOGICAL FEATURES OF 300 PATIENTS AFFECTED BY 
HEREDITARY SPHEROCYTOSIS AS A FUNCTION OF THE TYPE OF THE MEMBRANE 
PROTEIN DEFECT 

Mariani M, Barcellini W, Vercellati C, Marcello A, Pedotti P, 
Boschetti C, Zanella A
U.O. Ematologia 2, IRCCS Fondazione Ospedale Maggiore Policlinico, Man-
giagalli e Regina Elena, Milan, Italy

Hereditary Spherocytosis (HS) is caused by defects of red cell mem-
brane proteins (spectrin, ankyrin, band 3 and band 4.2). The aim of this
study is to analyse a large database of 300 HS patients grouped accord-
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ing to SDS-PAGE, 1) to ascertain whether the clinical, haematological
features and response to splenectomy are related to the type of molec-
ular defect, and 2) to compare the sensitivity of the most common lab-
oratory screening tests for HS in the various subsets of patients. Three
hundred consecutive patients were investigated; 41 patients had been
splenectomised before the time of the study, and 21 thereafter. In not
splenectomised subjects, anaemia was severe in 7% of cases, mild to
moderate in 52% and compensated in the remaining cases. The medi-
an number of spherocytes at the peripheral blood smear examination
was 7%. The most frequent protein abnormalities revealed by SDS-
PAGE were band 3 (54%) and spectrin and/or ankyrin (34%) deficien-
cy. The membrane protein defect was undetectable in 3% of splenec-
tomised versus 11% of not splenectomised patients. In patients evalu-
ated by SDS-PAGE before and after splenectomy surgery allowed the
identification of the defect (one band 3 and seven spectrin/ankyrin defi-
ciency) in all the 8 previously unclassified cases. No significant differ-
ences were observed among clinical and haematological parameters of
patients grouped according to the type of biochemical defect, although
the degree of anaemia, haemolysis markers and median spherocyte num-
ber were higher in spectrin deficient than in the other groups of patients.
Splenectomy was clinically effective in correcting both anaemia and
haemolysis, but splenectomised spectrin/ankyrin deficient patients
showed after splenectomy a slightly lower median rise in haemoglobin,
and a higher reticulocyte number and unconjugated bilirubin level than
band 3 deficient patients. The red cell osmotic fragility tests’ sensitivity
varies greatly and ranged from 48 to 95%. The sensitivity was similar in
patients with band 3 and spectrin/ankyrin deficiency and also in patients
without detectable membrane defect. Furthermore, the sensitivity of all
the methods investigated increased in splenectomised cases. AGLT dis-
played the highest sensitivity, and the association of AGLT and NaCl test
on incubated blood reached a sensitivity of 99%, enabling the diagno-
sis of the atypical HS cases, such as those with rare or no spherocytes in
blood smears, normal MCHC and reticulocyte counts.

PO-085
A POSSIBLE NEW CAUSE OF SECONDARY POLYCYTHEMIA: UROLOGICAL CLINICAL
OBSERVATION AND PROPOSAL FOR A CLINICAL TRIAL

Paulis G,1 D’Ascenzo R,1 Nupieri P,1 Brancato T,1 Valenti P,1 Stasi R,2

Maritati R,2 Bussa S,2 Brunetti M,2 Angelini F2

Ospedale Regina Apostolorum, Albano Laziale (RM), 1S.C. Urologia, 2S.C.
Oncologia ed Ematologia, Italy

Introduction. One year ago in a polycythemic patient after a prostatic
adenomectomy (TUR-P) for a large benign prostatic hyperplasia (BPH)
(210 ml in volume), the blood cell count became normal after the surgery
(1 month) in spite of previously observed need of repeated therapeutic
phlebotomies. This observation gave us the idea of a possible new cause
of secondary polycythemia since the prostatic cell is able to transform
free-Testosteron (fT) in more active Di-Hydro-Testosteron (DHT) and in
patients with BPH, DHT level increase. We made the hypothesis that
DHT level stimulate the erythropoiesis and so large prostatic hyperpla-
sia is best regarded as a functional hyperplasia or adenoma like other
endocrinal syndromes. Methods. We studied 13 male patients from 60 to
75 years old (mean 63,8) with BPH in a volume-range from 53.8 and 145
mL. In all patients we performed transrectal ultrasound (TRUS) and pro-
static volumetry, serum DHT dosage, blood cell count and recording of
haematocrit value (Htc) and hemoglobin (Hgb). Than we repeated the
same procedures at 6 and 12 months. The patients were treated with an
inhibitor of fT to DHT transformation (Dutasteride®) 5 mg Unum in die,
per os for 12 months. Results. All patients completed the therapy with-
out significant side effects. After 12 months, circulating levels of DHT
were reduced in 10 of 13 patients (76,9%), Red Blood Cells (RBC), Hgb,
Htc and prostate volume were also significatively decreased (p<0.001):
DHT 0.54±0.17 vs. 0.30±0.13 nanomole/L, RBC 5.25±0.30 vs.
4.48±0.39×1012/L, Hgb 15.60±0.82 vs.13.91±0.65 g/dL, Htc 45.07±3.21
vs. 39.66±2.68%, prostate volume 83.4±28.9 vs. 53.6±17.2 mL. Three
patients were not-responder at Dutasteride®. In these last patients DHT
levels were increased according with RBC count, hemoglobin and
haematocrit levels and prostatic volume. Discussion. In spite of the few
cases examined in our study we have the real prove that if DHT decreas-
es RBC decrease also and vice versa. In the three patients with no
decrease of DHT levels, prostate volume and RBC did not show any
decrement. Our paper wish to search a co-operation with haematologists

not only for a brain-storming but to observe in polycyithemic patients, first
of all, those who underwent repeated phlebotomies if large BPH is con-
current and TRUS with prostatic volumetry and DHT dosage performed.
Eventually, we will be grateful for any support for a scheduled trial to
be discussed during the meeting.

PO-086
IMMUNOLOGICAL TYPING OF HUMAN EMBRYOS BY CELOCENTESIS TIPIZZAZIONE
IMMUNOLOGICA DEL FLUIDO DELLA CAVITÀ CELOMATICA DI EMBRIONI UMANI 

Renda MC,1 Makrydimas G,2 Nicolaides KH,3 Fecarotta E,1

Damiani G,4 Picciotto F,4 Jakil MC,4 Macaluso A,1Maggio A1

1Hematology II-Thalassemia, V.Cervello Hosp, Palermo, Italy; 2Dept of Obst.
and Gynaec., Ioannina Univ. Hosp.(Gr); 3H. Birthright Res. Centre for Foetal
Med., King’s Hospital Med. School, London, UK; 4Pren. Diag. Unit, V. Cervel-
lo Hosp., Palermo, Italy

In utero haematopoietic stem cells transplantation (IUHSCT) is hin-
dered by two possible barriers: bone marrow space and immunological
tolerance. In human fetus there is evidence of immunocompetence from
at least the 11th week of gestation. However, before the 10th week of ges-
tation it is impossible to carry out IUHSCT procedure through intravas-
cular or intraperitoneal injection. One possible approach is through the
celomic cavity. During the first trimester, by ultrasound transvaginal
approach, one can demonstrate the membrane separating the amniotic
cavity and the celomic cavity, and both fluid compartments could be
studied by ultrasound-guided puncture. Knowledge about cellular com-
position of celomic fluid could be very determinant to know whether
celocentesis could be an opportunity to induce tolerance and chimerism
in fetuses, for this reason we studied the immunological pattern of
human celomic fluids sampled from 6.6 to 10 weeks of gestation. Mate-
rials and Methods. After Hospital Ethical Committee assent, women seek-
ing for voluntary abortion were advised to be included in this study.
Celomic fluid was sampled by ultrasound guided transvaginal puncture.
One sample of celomic cells was used to isolate RNA and performe Vβ,
pre-Tα and Cα TCR reverse transcription specific PCR. Cells from sec-
ond sample were incubated with the specific mAbs to detect CD3+;
CD34+; CD105+; CD56+; CD45+; CD45RO+; CD45RA+ cell lines. Cyto-
fluorimetric analysis was carried out using forward scatter/ side scatter
and CD45 gating. Results and Discussion. We studied the celomic fluid
immunological pattern of 17 fetuses from 6.6 to 10 weeks of gestation
for detecting the presence of rearranged VDJβ-TCR transcripts and for
cytofluorimetric assay of T, B, NK and mesenchimal cell antigens. 7/17
(40%) samples showed VTCR-subfamilies expression. The cellular pat-
tern showed a very low frequency of the T, pre-B, B lymphocytes and
NK cells. The high frequency of CD105 suggests that the
mesenchymal/epithelial cells constituted the major cellular population of
celomic fluid. TCR α chain transcripts analysis showed the presence of
only PreTα expression, thus indicating the presence of only a pre-TCR.
The low frequency of the T, pre-B and B lymphocytes antigens suggests
that the celomic cavity could be considered a new route of access to the
fetus for overtaking the immunological barrier to IUHSCT engraftment
or donor specific tolerance.

PO-087
PAROXYSMAL NOCTURNAL HEMOGLOBINURIA (PNH) IN THE ECULIZUMAB ERA: THE
BEDSIDE AND BEYOND

Risitano AM,1 Hill A,3 Ricci P,1 Selleri C,1 Marando L,1 Gianfaldoni G,2

Mannelli F,2 Milano F,4 Amendola A,4 Boschetti C,5 Di Bona E,6

Barbano F,7 D’Amico P,1 Rodeghiero F,6 Zanella A,5 Iori AP,4 Notaro R,2

Rother RP,8 Kroon HA,8 Hillmen P,3 Luzzatto L,2 Rotoli B1

1Naples Federico II, 2Florence ITT and University; 3Leeds, 4Rome La Sapienza,
5Milan Osp. Maggiore, 6Vicenza S. Bortolo, 7S. Giovanni Rotondo, Italy 8Alex-
ion Pharmaceuticals, US

PNH is characterized by complement-mediated chronic intravascular
hemolysis due to the lack of the complement regulators CD55 and CD59
on the RBC surface. Eculizumab (Soliris®, Alexion Pharmaceuticals; EC)
is a humanized monoclonal Ab against C5, which inhibits the terminal
MAC formation. We have collected clinical and experimental data from
21 Italian transfusion-dependent PNH patients enrolled within the EC-
based international trials TRIUMPH, SHEPHERD and Extension. All
patients showed blockade of intravascular hemolysis, pointed out by a
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striking LDH level reduction, which resulted in beneficial clinical
responses, including cessation (76%, half with Hb normalization) or
reduction (19%) in transfusion requirement and improvement in QoL
measures; these findings were associated with an expected increase in
circulating PNH RBCs. Although LDH was reduced and hemosiderinuria
had disappeared in all patients, signs of low-level residual hemolysis
still persisted in many patients, suggesting extravascular hemolysis.
Indeed, 51Cr RBC survival remained reduced (3 patients tested), and
the Coombs test (usually negative before EC treatment) was C3d+ in all
treated patients. C3 coating on RBCs, WBCs and Plts was investigated
by flow cytometry, using anti-C3 polyclonal Abs in combination with
anti-CD59 or against lineage specific GPI-linked proteins. RBCs from
healthy controls were always CD59+/C3–; RBC from patients with cold
agglutinin disease were mostly CD59V/C3+ (positive control). Untreat-
ed PNH patients had both CD59+/C3– and CD59–/C3– and never C3+

RBCs. During EC treatment all 22 patients showed a substantial propor-
tion of CD59–/C3+ RBCs and never CD59+/C3+ RBCs. C3 was also found
on neutrophils in most patients, and on Plts in some. These observations
suggest that EC inhibits intravascular hemolysis, but does not oppose C3
accumulation on RBC surface as a consequence of CD55 absence, pos-
sibly leading to extravascular hemolysis through the reticulo-endothe-
lial system via complement receptors. In conclusion, we confirm that EC
is the first safe and effective treatment for PNH patients, leading to dis-
appearance of all signs and symptoms of intravascular hemolysis. In
addition, we show that some degree of extravascular hemolysis may
become apparent when intravascular lysis is inhibited, and this may
account for suboptimal response to EC in some patients; the role of C3
accumulation in this undescribed pathogenic mechanism of PNH is cur-
rently under investigation.

PO-088
NEW INSIGHTS IN THE FA CELLULAR PHENOTYPE

Altieri V, De Cicco A, Montone E, Bassano P, Calzone R, Zatterale A 

U.O.C. Genetica, P.S.I. Elena d’Aosta, ASL Napoli 1, Italy

We have studied chromosomal instability (CI) in a cohort of 94 Fan-
coni Anaemia (FA) homozygotes, 63 FA heterozygotes and 501 non-FA
subjects. CI was scored by the same cytogeneticist and revised in blind
by two others. Spontaneous CI displayed a significant gender difference
in FA patients, with a female:male ratio ≅1.5 (alfa = 0.00026), unlike
non-FA subjects where the female:male ratio was close to 1. It may be
suggested that CI might also depend on factors different from the spe-
cific genetic defect, such as hormonal status and FA-associated oxidative
stress. This finding is consistent with a greater mortality in female
respect to male patients. This evidence gives an implication on mosaicism
definition, currently based on FA patient’s CI only and rated independ-
ently from the gender, then on clinical management of FA patients,
which changes if the patient is defined as a mosaic. Moreover, we report
the application of multi-colour fluorescence in situ hybridization by
Spectral Karyotyping (SKY - ASI - Israel) for FA chromosome rearrange-
ment analysis. This multi-painting method proved advantageous in
detecting and identifying the chromosome changes in FA metaphase
cells that were unresolved or undetected by conventional cytogenetic
analysis. This technique is less dependent on chromosome morpholo-
gy, allowing the analysis of cells unsuitable for conventional methods.
The results obtained by this approach show a random chromosome
involvement in rearrangements, while some chromosomes seem to be
preferentially involved in breakages. This non-random involvement of
some chromosome regions suggests the existence of a hierarchy in
genetic aberrations of FA cells but their significance is far from clear and
needs further investigation.

PO-089
A NEW BETA-CHAIN HAEMOGLOBIN VARIANT: HB ROMA [BETA115 (G17) ALA->VAL]

Amato A, Cappabianca MP, Mastropietro F, Ponzini D, Pezzotti M,
Foglietta E, Rinaldi S, Perri M

Associazione Nazionale Microcitemie Italia (ANMI ONLUS), Centro Studi
Microcitemie di Roma, Roma, Italy

Here we describe a new haemoglobin (Hb) variant, due to a GCC-
>GTC transition at codon 115, which results in a Ala->Val amino acid
substitution in the beta chain. This Hb variant, never reported before in

the literature, was named Hb Roma. All separation techniques we test-
ed, including electrophoresis on citrate agar (pH 6.0) and on cellulose
acetate (pH8.6) and cation exchange HPLC (Variant II™; Bio-Rad Labo-
ratories, Hercules,CA,USA) did not reveal any abnormal mobility. The
isopropanol stability test, on freshly prepared red cell lysate, was posi-
tive. The alpha/beta globin biosynthesis ratio, obtained by reversed
phase HPLC, using a Vydac large pore C4 column (the Separation Group,
Hesperia, CA, USA) was >2.0. The molecular defect was characterized
by direct DNA sequencing of the beta-globin gene (Figure 1) and con-
firmed by a designed ARMS-PCR protocol. Haematological studies were
carried out by standard methods and the haematological parameters,
with the haemoglobin typing, are described in the Table 1. 

Table 1. Haematological parameters and haemoglobin typing in the hb
roma carrier.

Sex/ RBC Hb MCV MCH Bilirubin Ferritin Isopropanol Globin Haemoglobin
age (yrs) (mil/mmc) g% (mc) (pg) (mg/dl) (ng/mL) test chain typing%

synthesis
Total Conjugated Hb A2 Hb F

F/38 5.06 12.6 73.0 24.9 1.61 0.34 25 + + 2.67 4.0 0.6

Figure 1. beta-globin dna sequence of the hb roma carrier, showing the gcc-
>gtc point mutation at codon 115. The left panel shows the forward
sequence. The right panel shows the reversed sequence.

The proband presented a light beta-thalassaemia phenotype with
mild hypochromia and microcytosis. Direct sequencing of the entire
beta-globin gene revealed only the described new mutation. The pres-
ence of the most common alpha-globin deletional thalassemic muta-
tions and of the alpha alpha alphaanti 3.7 allele have been excluded as
well. Therephore, the only presence of this Hb variant in a heterozygous
state leads to the slightly altered haematological condition and to the
mild instability in the presence of isopropanol. On the other hand, dif-
ferently from other unstable Hb variants, the Hb Roma does not cause
in the patient the phenotype of an haemolitic anaemia with reduction
of the Hb level or reticulocytosis associated with splenomegaly. Finally
the alpha/beta globin biosynthesis ratio results particularly high (>2.0),
not in correlation with the haematological and haemoglobin features of
the patient but more suitable for an intermedia thalassaemia. Thus fur-
ther functional and molecular studies on the patient and her family will
be of pivotal importance to correctly characterize this Hb variant 

PO-090
EFFECT OF HYDROXYUREA ON EXTRAMEDULLARY HAEMATOPOIESIS IN THALASSEMIA
INTERMEDIA: CASE REPORTS AND LITERATURE REVIEW

Castelli R, Cassinerio E, Meo A, Ogliari G, Fasulo R,Cappellini MD

III Division of Internal Medicine, IRCCS Maggiore Hospital, Mangiagalli and
Regina Elena Foundation, Milano; Department of Internal Medicine, Universi-
ty of Milan, IRCCS Maggiore Hospital, Mangiagalli and Regina Elena Foun-
dation, Milano; Department of Pediatrics, Policlinico G. Martino, University of
Messina, Italy

Extramedullary haematopoiesis (EH) is the outside bone marrow
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production of blood cells precursor. EH occurs in haemolytic anaemias
as a physiological response to increased erythropoietin. On the other
hand, in the setting of polycythemia vera, myelofibrosis or chronic
myelogenous leukaemia EH is due to a clonal disorder causing the
escape of haematopoietic cells with lodging into other organs. EH some-
times can lead to symptomatic tumor-like masses.We describe intratho-
racic and symptomatic pelvic EH masses in two patients affected by tha-
lassemia intermedia. Case 1: A 48-year-old woman was admitted to
our Centre in January 2004. She was previously transfused with 500 mL
of packed red cells three to four times a year from 9 to 22 years of age
with pre-transfusion haemoglobin levels of 7-8 g/dL. From 1979 she
stopped transfusions and her haemoglobin levels remained at 8-8.5
g/dL. In 1988 an asymptomatic pelvic mass of 12 cm of diameter was
documented by abdominal echography. She underwent splenectomy in
1988. During splenectomy a pelvic mass biopsy leaded to the diagno-
sis of extramedullary haematopoiesis mass but no therapeutic actions
were taken. The patient came to our attention in 2004 because of
abdominal pain and diarrhea, pollakiuria, MRI showed a 12×13 cm
pelvic lesion,with lobular shape and hemorrhagic centre; it arose in
Douglas pouch, making compression on uterus and bladder on rectum
and left ureter with pyelo-ureteral enlargement in back and upper side.
In February 2004, the patient started therapy with Hydroxyurea (HU)
and sporadic transfusion support. HU was given at dose of 10
mg/Kg/die. All symptoms disappeared within one month of HU ther-
apy. Case 2: Is a 42 years old man, with diagnosis of β thalassemia inter-
media, (IVS 1-110/δβ-thalassemia). He required transfusions two or
three times a year in early childhood to maintain a steady state haemo-
globin concentration of 8.5-9.0 g/dL. In 1998 a routine chest X-ray
showed bilateral mediastinal masses. In June 2001 the patient developed
bilateral pleural effusions requiring thoracentesis and pleurodesis. MRI
supported the hypothesis of thoracic EH. The patient was treated with
HU with a good clinical and MRI response. The mechanism of HU in
reducing the masses of EH is not yet completely known. HU, stimulat-
ing the synthesis of HbF, can lead to the reduction of α globin chains
excess. An additional cytoreductive effect could contribute to the reduc-
tion of EH masses.

PO-091
RESISTANT PURE RED CELL APLASIA AFTER REDUCED INTENCITY ALLOGENIC STEM
CELL TRANSPLANTATION WITH MAJORE ABO MISMATCH

Pilo F, Baronciani D, Deplano S, Depau C, Massa A, Sabiu D, 
Carubelli A, Angelucci E
U.O. Ematologia, Ospedale Businco Cagliari

We report a case of pure red cell aplasia (PRCA) following a reduced
intensity allogeneic stem cell transplantation with major ABO mismatch,
which was resistant to the standard treatment options. A 61 years old
man was diagnosed as Multiple Myeloma (IgD/lamda, stage IIIA) in
August 2003. After treatment with 4 cycles of Vincristine – Adriamicine
– Desametasone (VAD regimen) and autologous stem cell transplanta-
tion , he subsequently performed a reduced intensity allogeneic stem cell
transplant from his sister, Human Leukocyte Antigen (HLA) identical
with major ABO incompatibility (donor B+ in recipient 0+). The post
transplant period was uneventful but 40 days after transplantation he
progressively developed a pure red cell aplasia with high immune anti-
donor isohemagglutinin titers (immune anti B, 1:512). Analysis of
chimerism revealed an allogeneic engrafment. In vitro bone marrow cul-
tures showed total absence of CFU-E. He was subsequently treated with
immunosopressive drugs: cyclosporine (1 mg/kg/day) and steroids (1
mg/kg/day), plasma exchange (4 courses) ,150 µg /weekly of erythropoi-
etin (EPO), 4 cycles of Rytuximab (700 mg/dose) plus Cyclophos-
phamide (1 g/ dose) , and finally with escalation doses of donor lympho-
cyte infusions (DLI), but without any clinical or laboratoristic improve-
ment. He has been remaining transfusion–dependent 32 months after
transplant without conversion of the ABO blood group to donor type,
and titers of anti-donor isohemagglutinin never being undetectable. This
case report underlines how the ABO incompatibility may sometimes
affect the outcome of an allogeneic stem cell transplantation, most of all
after a reduced intensity conditioning, resulting in a prolonged incom-
plete or absent erythroid engraftment. 

PO-092
LIPID PROFILE IN PATIENTS WITH THALASSEMIA INTERMEDIA AND THALASSEMIA MAYOR

Ricchi P, Costantini S, Spasiano A, Cinque P, Ammirabile M, Pagano L,
Prossomariti L
Azienda Ospedaliera di Rilievo Nazionale Ospedale Cardarelli, Dipartimento
di Oncoematologia, U.O. Struttura Complessa di Microcitemia, Italy

Introduction. Hypocholesterolemia has been previously described in
patient affected by thalassemia. In this study we evaluated retrospective-
ly the lipid profile of patients with thalassemia intermedia and tha-
lassemia mayor with the aim to determine the extent of hypocholes-
terolemia and factors correlating to hypocholesterolemia among these
two populations. Methods. All patients referring to our Microcitemic Unit
were considered. Exclusion criteria included age under 20 or over 40
years, liver cytolisis, not treated thyroid diseases, body mass index <18
or >25. Data were obtained from 32 patients (16 women and 16 men,
mean age=33,74) affected by thalassemia intermedia and 55 patients (28
women and 27 men, mean age=30,59) affected by thalassemia mayor.
The two groups of patients contained a wide heterogeneity of geno-
types. Observation time, defined as the interval between the first and last
set of laboratory test, was two years (from January 2005 to December
2006). Lipid profile included total cholesterol, high –density lipoprotein
cholesterol, low density lipoprotein cholesterol and triglycerides, were
titred a mean of four days during observation time; haemoglobin values,
corresponding to pretranfusional levels for thalassemia mayor patients,
represented the mean of at least 10 days per year tests during observa-
tion time. Results. We found that patients with thalassemia intermedia
had significantly lower total cholesterol (mean value = 98,15 vs 110,90
mg/dL; p=0.002) and haemoglobin level (mean value =9,41 vs 9,77 gr/dL;
p=0,013) compared to thalassemia mayor patients. On the contrary, any
significant difference was observed between two groups towards
remaining components of lipid profile. Moreover, within the thalassemia
intermedia group, there was a non significant influence of haemoglobin
level on cholesterol level with minimal values observed in patients with
lowest cholesterol level. Conclusions. both groups of patients were
homogenous with regard to age and sex. Our data indicate that patients
affected by thalassemia intermedia have lower cholesterol and haemo-
globin level compared to thalassemia mayor patients. This observation
may support the hypothesis that, independently from genotypes
involved, the reduced level of cholesterol in patients with thalassemia
intermedia are sustained by an augmented and not suppressed by trans-
fusions hematopoietic activity which increases cholesterol requirement.

PO-093
HEREDITARY SPHEROCYTOSIS AND HB OLYMPIA VARIANT (BETA 20 VAL->MET) IN THE
SAME SUBJECT: A CONFOUNDING CLINICAL PRESENTATION

Ricerca BM, Cappabianca MP,1 Di Biagio P,1 Marino M, Pezzotti M,1

Ponzini D,1 Amato A1

Istituto di Ematologia, Università Cattolica del Sacro Cuore Rome; 1AMNI
ONLUS-Centro Studi Microcitemie, Rome, Italy

In March 2005 a young man, aged 23, born in Campania was admit-
ted in Surgery Dpt for obstructive hicterus (total bilirubin 32.7 mg/dl;
conjugated 25.1 mg/dl, AST 138, ALT 269 UI/L) and sepsis. Abdomen
ultrasound showed multiple stones in gallbladder and splenomegaly
(max diam 20 cm). One year before Hereditary Spherocytosis (HS) had
been diagnosed in another hospital and splenectomy was indicated.
After the resolution of acute biliary tract infection, the Complete Blood
Count (CBC) was: Hgb 13.2 g/dL, Hct 39.3%, RBC 3.86×1012/L, MCV
101.8 fl, MCH 34.2 pg, MCHC 33.6 g/dL, PLT 116×109/L, WBC
4.8×109/L, reticulocyte count 298×109/L. Total bilirubin was 3.8 mg/dL
(conjugated 1.1 mg/dL). Serum Erythropoietin (s-EPO) was very high
(56 mU/mL). The peripheral blood smear showed spherocytes 28%.
Pink Test was slightly above the normal (32%). Ham, Sucrose, iso-
propanole and the Coombs tests were negative. Hemolysate HPLC did
not present any abnormality. Splenectomy and colecistectomy were per-
formed in June 2005 without any complication. After 3 months, at a
routine haematological control, he presented the classical post-splenec-
tomy elevation of PLT (446 ×109/L) and WBC (13.6×109/L), but also ery-
throcytosis (Hgb 18.9 g/dL, Hct 53.2%, RBC 5.81×1012/L). Nevertheless,
ADVIA Instrument (Bayer) demonstrated high percentage of hyper-
chromic erytrocytes (11%) as 38% of spherocytes were still present at
peripheral blood smear. The mutation of Jak-2 and the bcr-abl trasloca-
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tion were absent, while s-EPO was still high without any sign of respi-
ratory or cardiovascular pathology. We supposed a secondary erythro-
cytosis due to an Hb variant and the patient was referred to Centro Stu-
di Microcitemie of Rome where a sequence analysis of beta-globin gene
on the amplified DNA demonstrated the herozygosity for a GTG->ATG
mutation at codon 20 (Val-> Meth) corresponding to the Hb Olympia
firstly reported by Stomatoyannopoulos. This Hb has high O2 affinity
leading to erythrocytosis. The presence of Hb Olympia and an hemolyt-
ic anemia due to HS in the same patient is highly suggestive. Before the
splenectomy, the hemolysis was the main clinical feature although there
was not a relevant anemia. The haemolytic rate was very high as indi-
cated by splenomegaly and bilirubin level. An high compensation rate
was present too (high reticulocytes and s-EPO). Nevertheless the HS
without anemia are not rare. The splenectomy removed the hemolysis
and the presence of Hb Olympia became evident. 

PO-094
A DISCRIMINANT FUNCTION TO EVALUATE HYPOCHROMIC ERYTHROCYTES.

Vicinanza P,1 Catalano L,2 Vicinanza M,1 Gloriante E,1 Massari A,1

Petruzziello F,2 Rotoli B2

1Servizio di Medicina di Laboratorio, Azienda Ospedaliera S. Giovanni di Dio
e Ruggi d’Aragona, Salerno; 2Divisione di Ematologia, Università Federico II,
Napoli, Italy

Hypochromic erythrocyte percentage (%HE) is used to diagnose and
follow up iron deficiency (ID). Recently, it has also been proposed as a
marker of available/utilizable iron. Mycroscopic evaluation is now
replaced by parameters obtainable by automatic counters (H3, Bayer;
ADVIA-120, Bayer; etc.), although not all counters can perform a direct
count (e.g.: XE-2100, DASIT). As in ID RDW-SD is increased, MCH is
reduced and the equivalence Ht=Hbx3 is missed, we tried to build a
discriminant function (DF%HE) to evaluate% HE also by those auto-
analysers which do not provide directly this parameter. 450 adults, both
M and F, subdivided in two cohorts of 300 and 150 subjects, were stud-
ied. The first cohort was composed by 100 anemic microcytic subjects,
either iron-deficient or heterozygous thalassemics, with Hbx3<Ht, and
200 controls with Hbx3~= Ht. The second cohort was composed by
100 hypochromic subjects with % HE between 10÷70% and 50 normo-
cytic normochromic controls with % HE<10%. Two autoanalysers (H3,
that directly counts % HE, and XE-2100 that does not perform this eval-
uation), a HPLC device to evaluate the percentage of HbA2 and conven-
tional microscopy were employed. Hypochromic subjects were divid-
ed into four ranks: 1°) 10÷20% HE; 2°) 20÷30% HE; 3°) 30÷40% HE
4°)%HE> 40%. Four of these subjects have been followed with serial
controls. Statistical analysis was performed by PSP-6 software and lin-
ear regression according to Altman. DF%HE was calculated as follows:
DF%HE={[Ht – (Hbx3)+1]x (RDW-DS/MCH)x3}. % HE was evaluated
by H3 and by XE-2100 in the first cohort of patients; microscopic exam-
ination and DF%HE were evaluated in the second cohort of patients.
Peripheral smears of subjects belonging to the second cohort were
stained by MGG: each sample was evaluated by counting HE in 10 dif-
ferent microscopic fields; %HE was calculated as percentage of total
erythrocytes. The values of %HE obtained by DF%HE were not signif-
icantly different from both those calculated by H3 analyser and those
calculated by the microscopy. The evaluation of the four ranks showed
increasing SD in parallel to %HE increase. The analysis of the four
patients serially evaluated showed that age, transfusions and dialysis
do not alter sensitivity and specificity of this method. We think that
DF%HE allows a reliable count of %HE also by those analysers which
cannot perform directly this evaluation. DF%HE can be easily added to
the software of every analyser without further expenses.

PO-095
ZNPPE (ZINC PROTOPHORPHYRIN EQUIVALENT) AS DIAGNOSTIC TOOL OF ANEMIC 
SYNDROMES

Vicinanza P,1 Catalano L,2 Vicinanza M,1 Di Palma A,3 Danise P,3

Petruzziello F,1 Massari A,1 Rotoli B1

1Servizio di Medicina di Laboratorio, Azienda Ospedaliera S. Giovanni di Dio
e Ruggi d’Aragona, Salerno; 2Divisione di Ematologia, Università Federico II,
Napoli; 3Unità Operativa di Diagnostica Ematologica, P.O.Umberto I°, Nocera
Inferiore, Salerno, Italy

Microcytic anemia due to iron deficiency is the most frequent type of

anemia worldwide. Diagnosis is commonly based on evaluation of Hb,
serum iron, ferritin and/or transferrin saturation (TSAT). In the quest of
more reliable and inexpensive methods of diagnosis, several other diag-
nostic parameters have been proposed, such as the percentage of
hypochromic erythrocytes (%HE), serum transferrin receptor (sTfR),
reticulocyte hemoglobin content (CHr), zinc protophorphyrin (ZnPP),
etc. Taking into account the established role of %HE in the diagnosis of
iron deficiency and the fact that in iron deficiency zinc replaces iron in
heme group producing zinc protophorphyrin, we tried to increase the
diagnostic power of these two parameters in the diagnosis of microcy-
tosis by the construction of a function named zinc protophorphyrin-
equivalent: ZnPPE=%HE x 30/Hb. This function was tested in a wide
cohort of patients and was put in correlation with other diagnostic
indexes. 1648 subjects were studied : 976 between 6 and 10 years of age
and 704 adults. 1087 normal subjects were controls (788 children and
299adults). 188 anemic children were represented by 155 iron-deficient
anemics, 18 non-iron-deficient anemics and 15 heterozygous beta-tha-
lassemics. 373 anemic adults were divided in micro-, normo- and macro-
cytics or hypo-, normo- or hyperchromics. Peripheral blood samples
were used to obtain common erythrocyte and reticulocyte parameters,
ferritin, serum iron, transferring, ESR, CRP. The following indexes were
evaluated: ZnPPE, CHr, erythroid bone marrow activity (EBMA) and
efficiency (EBME). Instruments employed were: H3(Bayer), ADVIA-
120(Bayer), Hitachi 747(Roche), AIA-1200(Toso), VHTS (to evaluate
HbA2 percentage), VES Matic (for ESR). Statistical analysis was per-
formed by PSP-6 software. In children, ZnPPE was increased in all cas-
es of iron-deficient anemia but not in thalassemia. In adults, ZnPPE was
increased in iron deficiency, functional iron deficiency (iron blockade by
chronic inflammation), and in thalassemia. ZnPPE seems to be a specif-
ic and sensitive index to identify microcytic anemia due to iron deficien-
cy in children, although it cannot discriminate between true and func-
tional iron deficiency and between iron deficiency and thalassemia in
adults. At variance with ZnPP, whose evaluation implies dedicated
analyser, ZnPPE can be calculated through parameters obtainable by a
simple hemogram. 

PO-096
PURE RED-CELL APLASIA (PRCA) DUE TO PARVOVIRUS B19 IN A CASE OF CHRONIC
LYMPHOCYTIC LEUKEMIA (CLL) TREATED WITH RITUXIMAB AND ALEMTUZUMAB

Angrilli F,1 Passeri C,1 Sabattini E,2 Falorio S,1 Fioritoni G1

1Department of Hematology, Spirito Santo Hospital, Pescara; 2Institute of Hema-
tology and Oncology L. and A. Seragnoli, Bologna; University School of Medi-
cine, Bologna, Italy

The case refers to a 48-year-old man with a 3–years history of B-CLL
at Binet stage B. Since his disease was refractory to first-line therapy (6
courses of Fludarabine and Cyclophosphamide), he was treated with 6
courses of Rituximab-CHOP followed by Alemtuzumab given subcuta-
neously at a total dose of 15mg 3 times per week for 15 weeks. At the
end of the treatment a complete clinical response with bone marrow and
peripheral blood purging was obtained. Subsequently the patient was
treated with Cytarabyne (800 mg/m2) every 12 hours for 6 doses, fol-
lowed by subcutaneous G-CSF for peripheral blood stem cell collection.
One month later, the patient presented a severe transfusion-dependent
Coombs-negative anaemia, reticulocytopenia and selective deficiency of
erythroblasts in an otherwise normal marrow aspirate. The bone mar-
row biopsy showed the presence of giant pronormoblasts with cytoplas-
mic vacuolization and inclusions suggesting a Parvovirus B19 infection,
confirmed by elevated levels of anti-Parvovirus IgM antibodies and poly-
merase chain reaction (PCR). The patient has been transfused with 13
packed red cells units. After the diagnosis of parvovirus B19 infection,
intravenous immunoglobulin (IVIG) (0,4 g/kg over 5 days) was admin-
istered: 8 days later reticulocytosis and no longer need for transfusion
were recorded. Moreover 16 days after Parvovirus IgM and PCR were
negative. PRCA is a rare disease. Acute acquired PRCA is usually caused
by viral infections as Parvovirus B19. In the normal host Parvovirus infec-
tion can be asymptomatic, while the immunocompromised patients
(acute/chronic leukemias, lymphomas, AIDS) are at risk for sympto-
matic PRCA. Alemtuzumab is an anti-CD52w monoclonal antibody
effective for the treatment of CLL, but causes prolonged severe CD4+ and
CD8+ depletion. Likely, this additional immunodeficiency has favoured
the development of PRCA in our patient already immunodepressed by
CLL and its previous treatments. Rare cases of Parvovirus B19-related
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PRCA have been reported in patients receiving monoclonal antibodies
and IVIG administration appears to be the only effective treatment in
such cases. Consequently we made our decision to additionally look for
Parvovirus B19 infection in patients treated with monoclonal antibodies
who develop arigenerative anaemia. In order to prevent PRCA in the
future, we think it is advisable to administer IVIG prophylactically, in
immunocompromised patients treated with Alemtuzumab or Ritux-
imab.

PO-097
GELATINOUS DEGENERATION OF BONE MARROW: REPORT OF TWO CASES WITH 
DIFFERENT HAEMATOLOGICAL FEATURES AND CLINICAL OUTCOME 

Niscola P, Maurillo L, Palombi M, Fratoni S,1 Del Poeta G, Piccioni D,
Scaramucci L, Panetta P, Perrotti AP, de Fabritiis P 
Haematology Division, S.Eugenio Hospital, Tor Vergata University, 1Pathology
Department, S.Eugenio Hospital, Rome, Italy

Gelatinous marrow transformation (GMT) is a rare histological disor-
der of unknown pathogenesis characterised by deposition of seromuci-
nous gelatinous material in the bone marrow (BM) stroma. It has been
reported in association with chronic debilitating diseases, such as anorex-
ia nervosa, malnutrition, HIV infection and treatment-related cytotoxic
BM injuries. In patients with haematological malignancies, this compli-
cation has been described in few cases of acute myeloblastic leukaemia
with monosomy 7 and only exceptionally in those affected by other
neoplastic disorders. We recently observed and hereby present two addi-
tional cases of GMT not associated with previously reported conditions
and characterised by different haematological features and clinical out-
comes. The first case was a 64 years old Caribbean woman, living in
Rome from more than 30 years, who was kept under our attention in
December 2005 because of an isolated normocytic anaemia. Her past
medical history was not noteworthy. An isolated normocytic anaemia
was the only pathological finding. Her nutritional status was very good.
BM aspiration was repeatedly unsuccessful (dry tap); therefore, a BM
trephine biopsy was performed and histological pictures of gelatinous
degeneration (Figure 1) were found.

Figure 1. 

The patient received several treatments, including erythropoietin,
prednisone and cyclosporine without any benefit. To date, with a follow
up of 24 months, her haematological status is stable and she is managed
with supportive therapy alone (2 red blood cells packets every 7-10 days).
The second case was a 65 years old man who was diagnosed in Novem-
ber 2005 as having a myelodisplastic syndrome (MDS) with monosomy
7 for which he received several treatments without any benefits. Three
months later, his medical status worsened and a progressively severe
pancitopenya developed. BM aspiration failed, resulting in a dry tap for
which trephine biopsy was performed and a diagnosis of GMT was
made. Despite several treatment attempts, the patient deceased soon
after because of severe complications related to his BM failure. Our
report provides two additional cases of GMT, with very different haema-
tological features and clinical outcome, concerning an otherwise healthy

woman and a MDS patient. Therefore, GMT represented the not spe-
cific pathological finding associated with different underlying condi-
tions, which clinical expression varied from a long-lasting and isolated
anaemia to a rapidly developing BM failure and pancytopenia, reflect-
ing these findings the implication of basic bioregulatory processes in its
pathogenesis. Indeed, the hyaluronic acid deposition, which represents
the pathological hallmark of this condition, probably inhibits
haematopoiesis by altering the haematopoietic microenvironment and
the BM stroma and possibly hampering the interactions between cells
and cellular signalling.

PO-098
ACUTE BONE MARROW NECROSIS AS TERMINAL COMPLICATION OF A VERY LONG-LAST-
ING POLYCITEMIA VERA 

Piccioni D,1 Scaramucci L,1 Niscola P,1 Fratoni S, Tendas A,1 Cupelli L,1

Dentamaro T,1 Giovannini M,1 Tolu B,1 Perrotti AP,1 de Fabritiis P1

1Haematology and Pathology Department, S. Eugenio Hospital, Tor Vergata
University, Rome, Italy

Bone marrow necrosis (BMN) is a rare complication of a variety of
malignant solid and haematological disorders, infections and drug-
induced toxicities. BMN is morphologically characterised by the destruc-
tion of haematopoeitic tissue, including the stroma. Major clinical fea-
tures are an abrupt onset, elevated fever and severe and generalised bone
pain. Pancytopenia and embolic processes often involving the lungs are
major complications of BMN. Elevated serum lacticodeydrogenase
(LDH) and alkaline phosphatase are the most common laboratory mark-
ers. BMN should be managed with supportive therapy and its progno-
sis reflects the outcome of the underlying disease. To the best of our
knowledge, this complication has not been described in patients with
polycythemia vera (PV), as recently observed by us. A 71 year old man
was seen on February 2007 because of general malaise, hyperpyressia
and severe, diffuse bone pain. 

Figure 1. Bone marrow trephine biopsy. Massive necrosis and an overall
feature of ghost-like cells (A). High Magnification – 40x – revealed necrotic
cells with darkly staining pyknotic nuclei as well as kariorrhexis and karyol-
ysis (B). 

In 1992, he was diagnosed as having PV and was treated for several
years with pipobroman followed by hydroxyurea (HU), withdrawn
three months before the admission because of leg ulcers. Five days before
the admission, BM aspiration (dry trap) and a trephine biopsy had been
performed because of a monocytosis and a transfusion-dependent
anaemia; BM was hypercellular with 22% of fine granulated blasts, so
that a diagnosis of acute myeloid leukaemia (AML) was made. On exam-
ination, the patient was ill-looking, febrile and pale. Physical examina-
tion revealed massive splenomegaly, moderate haepatomegaly and low-
er limb oedema. Radiological work-up, including a total body CT scan,
showed a limited bilateral pleural effusion but no other abnormalities.
The laboratory work-up showed haemoglobin (Hb) concentration of 9.0
g/dL, a white blood cell (WBC) count of 23.200×109/L, and a platelet
count of 750.000×109/L. His liver function tests and renal function tests
were only slightly abnormal. Septic and virology work-up was negative
and no diagnostic signs of disseminated or localised or mycotic infections
were found. Cold agglutinins and mycoplasma antibodies were negative.
Moreover, no clinical or laboratory feature of autoimmune diseases were
revealed. The examination of cerebrospinal fluid revealed no abnormal-
ity. Broad spectrum antibiotics and Amphotericin B were started with-
out any benefit. In addition, methyl prednisolone was empirically start-
ed, covering the possibility of vasculitis. Five days after the admission,
his general condition worsened and progressively more severe pancy-
topenia developed; serum LDH and alkaline phosphatase raised to 8900
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U/L (< 460) and to 1298 U/L (90-360) respectively. A trephine biopsy tak-
en showed a BMN (Figure 1), the aetiology of which remained undeter-
mined given that the patient’s clinical conditions rapidly worsened and
he died of multiorgan failure syndrome, 13 days after the admission. 

PO-099
A RARE CASE OF PAROXYSMAL NOCTURNAL HEMOGLOBINURIA (PNH) FOLLOWING
AUTO STEM CELL TRANSPLANTATION FOR NON-HODGKIN LYMPHOMA

Pulini S, Passeri C, Onofrillo D, Catinella V, Giancola R, Fioritoni G
Department of Hematology, U.O. di Ematologia Clinica, Spirito Santo Hospi-
tal, Pescara, Italy

Background. Paroxysmal nocturnal hemoglobinuria (PNH) is an
uncommon form of haemolytic anemia. It results from the clonal expan-
sion of hematopoietic stem cells that harbor a mutation in the PIG-A
gene leading to a deficiency of glycosylphosphatidylinositol (GPI) mem-
brane-anchored proteins. Methods. A 52-year-old man developed PNH
after auto stem cell transplantation (ASCT) for non-Hodgkin lymphoma
(NHL). He was admitted for stage IV A (M+), FLIPI 2, grade III follicular
lymphoma, and received 6 cycles of R-CHOP chemotherapy, obtaining
a complete remission (CR). After 5 months he developed a relapse and
he started MIMA scheme then high dose sequential chemotherapy with
vepesid, cyclophosphamide, aracytin and four doses of rituximab, final-
ly followed by melphalan (180 mg/sqm) and mitoxantrone (60 mg/sqm)
supported by ASCT. After ASCT the persistence of mild pancytopenia
was observed; biopsies showed multilineage dysplasia without evidence
of recurrence of NHL. Results. After 11 months from ASCT the patient
referred increasing astenia, esophageal spasms and emission of red urine.
Laboratory data showed: WBC 2.8×109/L; RBC 2.87×1012/L, hemoglobin
10.6 g/dL, reticulocytes 5% (143×109/L), platelets 48×109/L. Vitamin B12,
folate and erythropoietin level were 155 pg/mL (NV 208-964), 5.3 ng/mL
(3-17.5) and 82 mIU/mL (4-33) respectively. Liver enzyme levels were
elevated, later increasing until ten time the normal values. Anemia wors-
ened, haptoglobin was<0.08 g/L, LDH about 5000 U/L; direct and indi-
rect Coombs tests were negative, while urine was highly positive for
blood. A bone marrow biopsy and 18FDG-PET confirmed CR of NHL.
Flow cytometry with anti CD59/CD55 antibodies showed a big cellu-
lar population with no detectable expression of GPI-anchored proteins.
A PNH diagnosis was made, prednisone 50 mg/die was started, obtain-
ing an unsatisfactory control of hemolisys. At six months from diagno-
sis the patient presents periodic hemolytic crisis with worsening clini-
cal condition while he needs blood transfusion every 15 days. Discus-
sion: Numerous reports indicate that patients receiving ASCT for lym-
phoma have an increased risk for myelodysplastic syndrome and acute
myeloid leukemia. In this unusual case the onset of PNH was not linked
to a relapse of NHL, since a persistent CR was demonstrated. Instead it
was preceeded by a trilinear dysplasia that finally evolved into a clonal
expansion of GPI-deficienze hematopoietic stem cells. Alternative strate-
gies could be eculizumab or a mini allogeneic stem cell transplantation.

PO-100
IMPORTANCE OF MRI IN EVALUATING PATIENTS WITH IRON OVERLOAD FOR VARIOUS
AETIOLOGIES

Ricerca BM, Venditti D, Brizi MG,1 De Simone M,1 Grieco A,2

Pompili M,2 Natale L,1 Storti S, Bonomo L1

Istituto di Ematologia, 1Istituto di Radiologia Clinica, 2Istituto di Medicina Inter-
na, Università Cattolica del Sacro Cuore Roma, Italy

The Magnetic Resonance Imaging (MRI) with the technique T2* mul-
ti-echo GE provides a new tool to evaluate patients with Iron Overload
(IOV). We applied this technique to thirty outpatients of Hematology
Unit with IOV (TSI>45% and/or serum Ferritin(s-F) ≥200 ng/mL in
females; ≥300 ng/mL in males) to verify its usefulness in the clinical
approach of such patients. The aetiology of the IOV was heterogeneous:
8 patients with Hereditary Hemochromatosis (HH)(4 Homozigous for
C282Y mutation of HFE gene, 1 with Juvenile HH, 3 with a primitive
IOV with negative genotype screened for the most common mutations
of the HFE, TFR2 and Ferroportin genes); 9 with Dysmetabolic Syn-
drome (DMS); 6 patients with Thalassemia Intermedia (TI) (only 1 reg-
ularly transfused); 2 patients with Anemia Sickle Cell (ASC) only one
regularly transfused; 1 with a Congenital Dyseritropoietic Anemia, 2
Myelodisplatic Syndrome (MDS-1 AR, 1 RARS); 2 Chronic Liver Disease

(CLD) HCV+. Five out of 9 patients with DMS had mutations of HFE
gene (4 heterozigous for H63D, 1 for C282Y) and the two patients
HCV+ (1 heterozigous, the other homozigous for H63D mutation). The
liver T2*was under 10 msec (severe IOV) in all HH patients, in 1 DMS
out of 9, in 4 TI out of 6, in 1 ASC, 2 MDS and in the CDA patient. All
the other patients were in the range of moderate IOV (10-20 msec).
Only 1 HCV+ patient had a normal T2* (>20 msec). We grouped the
patients according to the principal mechanism of iron overload: Ery-
thron Disorders (ED) e.g. dyserithropoiesis, hemolisis, ineffective ery-
tropoiesis (n=19) and IOV primitive or metabolic (PM) (HH, DMS, CLD)
(n=11).They are not different for the iron balance results (TSI and s-F)
and for Liver and Myocardial T2* (see the Table). This is an important
finding because all our ED patients, except for two, were not transfused.
Nevertheless they showed an IOV comparable to that of HH patients.
The only TI regularly transfused and treated with Desferoxamine, had
a liver T2* indicating a moderate IOV. Comparing the HH patients with
the DMS only TSI was different (60+11 vs 40+10; p0.003). On the oth-
er hand the Liver T2* was significantly lower in HH than DMS patients
(see the Table). The opposite was observed for the myocardium,
although only three showed a mild reduction of the T2*.

Table 1. 

Group ED (n=19) p Group PM (n=11) Group HH (n=8) p* Group DMS (n=9)

T2*L 15.7±23.9 ns 8.1±5.9 4.1±5 <0.001 13.1±3

T2*M 31.1±9.6 ns 31.3±9.9 39.3±12.1 0.03 27.4±7.2

p was calculated with Wilcoxon Mann Whitney (ED vs. PM); p* (HH vs. DMS).

In conclusion, The Liver T2* indicates that patients with disorders of
erythropoiesis have a relevant IOV also if not transfused. This fact
should be considered for therapeutic approach. Moreover, T2* is useful
in differentiating the HH from the DMS patients.

PO-101
HEPATIC IRON CONCENTRATION INTRALIVER VARIABILITY IS INFLUENCED BY BIOPSY
SAMPLES’ QUALITY

Depau C, Pilo F, Deplano S, Massa A, Targhetta C, Angelucci E
U.O. Ematologia Ospedale A. Businco, Cagliari, Italy

Background. Hepatic iron concentration (HIC) is widely used in
research practice and in clinical research. However HIC variability
among biopsies have been reported in several condition. The aim of this
study was to evaluate intraliver hepatic iron concentration variability.
Methods. We determined HIC by percutaneous liver-biopsy under ultra-
sound guidance in 75 iron overloaded patients, 60 patients who had
undergone bone marrow transplantation for thalassemia major and 15
patients affected by thalassemia major. Two liver biopsy specimens
were taken from each patient using the same cutaneous access inclinat-
ing the needle in opposite directions into the right liver lobule. The
Degree of fibrosis was evaluated using Ishak classification: 6 patients had
no fibrosis at all, 15 showed minimal fibrosis, 22 moderate fibrosis, 18
severe fibrosis, and 14 were affected by cirrhosis. Considering biopsy
specimens’ degree of fibrosis and the hepatic iron concentration (in mil-
ligrams per gram of liver, dry weight) patients were identified two
groups: Group 1:14 patients with cirrhosis; Group 2: 61 patients with-
out cirrhosis divided in 2 subgroups: 45 with one or both samples < 1
mg of dry weight; 16 patients with both samples > 1 mg of dry weight.
Results. The variance of the residual values from the regression model for
samples revealed a significant correlation between the two different
specimens’ dry weight among all 75 patients (r > 0.959; p<0.01). The
coefficient of determination, calculated to estimate the proportion of
variation is r2=0.882 (p<0.01) in patients without cirrhosis and one or
both samples <1 mg of dry weight and is r2 = 0.996 (p<0.01) in patients
without cirrhosis and both samples > 1 mg of dry weight. Conclusions.
Intraliver variability exists since liver iron concentration was influenced
by the weight of the liver sample obtained at biopsy and presence of cir-
rhosis. These data demonstrate that such a variability is significantly
inferior in the liver-biopsy samples that are at least 1.0 mg in dry weight
and without cirrhosis. 
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ALLOGENEIC TRANSPLANTATION

PO-102
IMMUNE RECONSTITUTION OF THE T CELL COMPARTMENT IN MULTIPLE MYELOMA
PATIENTS FOLLOWING ALLOGENEIC NON MYELOABLATIVE HEMATOPOIETIC CELL 
TRANSPLANTATION 

Omedè P, Bruno B, Gilestro M, Spagnolo M, Ferro F, Ruggeri M,
Brunetti M, Caltagirone S, Di Bello C, Fantauzzo A, Cimolin L, 
Sfiligoi C, Cena S, Giaccone L, Fiore F, Rotta M, Sorasio R, 
Boccadoro M
Divisione di Ematologia dell’ Università di Torino, A.S.O. San Giovanni Bat-
tista di Torino, Italy

Introduction. Allografting is the only potentially curative treatment for
multiple myeloma (MM). However, relapse and treatment-related toxi-
city are major obstacles to cure. Reduced-intensity/non-myeloablative
conditionings were designed to initially establish hematopoietic mixed-
chimerism and then to serve as a platform for additional cell
immunotherapy aimed at eradicating tumor cells in elderly patients (up
to 70 years). However, the risk of post-transplant infections and graft-
versus-tumor effects also rely on the residual thymic function, gradual-
ly reduced with age. For this reason it is mandatory to evaluate the resid-
ual thymic function. Methods. The immune recovery of the T cell com-
partment was evaluated by flow cytometry in 38 MM patients, median
age 55 years (range 34-64), conditioned with low dose TBI (200 cGy),
with/without fludarabine (90 mg/m2 total), followed by G-CSF
mobilised peripheral blood stem cell infusion from HLA identical sib-
lings. The analyses were performed at different timepoints: baseline, at
day +28, at 3, 6 months, and at 1, 2, 3, 4, 5, 6 years post-transplant.
Briefly, fresh peripheral whole blood samples were stained with direct
four-colour combinations of the following MoAbs: CD3, CD4, CD8,
CD16, CD45RA, CD45R0, CD62L. At least 80000 events for each com-
bination were acquired on a FacsCalibur (Becton Dickinson), and
analysed with CellQuest Pro software. T cell Receptor Excision Circles
(TRECs) were evaluated by real-time quantitative PCR with an ABI
PRISM 7900HT Sequence Detection System at the same timepoints.
Results. CD4+ T cell >200/uL promptly recovered by day +28 with medi-
an values of 272/ microliters, gradually increasing to 466/microliters,
605/microliters, 889/microliters, and 953/microliters at 1, 2, 4 and 6
years, respectively. Naive CD4+CD45RA+bright T cells increased to
49/microliters, 63/microliters, 102/microliters, 125/microliters, at day
+28, and at 1, 3, 5 years, respectively. Memory CD4+CD45R0+bright

remained stable with median values of 153/microliters ?and 158/micro-
liters by day +28 and 3 months, respectively; then increased to
224/microliters, 378/microliters, 523/microliters, at 1, 2, 4 years. More-
over, the evaluation of the coexpression of the CD45 isoforms showed
that the number of CD4+CD45RA+CD45R0+ T cells reached median val-
ues of 63/microliters by day +28 and 79/microliters at 6 months; then
increased to 140/microliters, 192/microliters, 280/microliters at 2, 4, 5
years, respectively. CD8+ T cells reached median values of 147/micro-
liters by day +28, increasing to 330/microliters, 750/microliters, and
1021/microliters at 3 and 6 months, and at 4 years, respectively.
CD4/CD8 ratio was 1.8 by day +28, decreased to 0.5 at 6 months, and
remained low at 0.73 and 0.9 at 2 and 5 years, respectively. In a subset
of 24 patients the presence of naive CD4+CD62L+CD45RA+bright T cells
and of memory CD4+CD62L–CD45R0+bright T cells was evaluated. Pre-
liminary data showed an increase of these cell populations at 3 years
with a median value of 824/microliters, and 405/microliters, respective-
ly, while they remained stable at 5 and 6 years. TREC copies/100ng
DNA of PBMC were measured in 32 patients at the same timepoints:
median baseline value was 0.25, then they gradually increased to 4.3 at
1 year, and reached 15.6 and 43.7 at 3 and 5 years. A significant correla-
tion was demonstrated between TREC values and
CD4+CD62L+CD45RA+bright T cells (p<0.0001). Conclusions. Our findings
suggest a slow T immune reconstitution during the first two years post-
transplant that differs from normal T lymphocyte ontogenesis. Prelmi-
nary results show a significant correlation between the quantitative
analysis of TRECs and the analysis of very naive T cells by CD62L
expression and will allow to more precisely quantify the residual thymic
function in this group of elderly patients.

PO-103
A RAPID CLEARANCE OF MRD AFTER ALLOGENEIC STEM CELL TRANSPLANTATION 
PREDICTS A FAVOURABLE OUTCOME IN HIGH RISK ADULT ALL PATIENTS 

Spinelli O,1 Peruta B,1 Tosi M,1 Guerini V,1 Salvi A,1 Zanotti MC,1

Oldani E,1 Grassi A,1 Intermesoli T,1 Micò C,1 Rossi G,2 Fabris P,3

Lambertenghi-Deliliers G,4 Angelucc E,5 Barbui T,1 Bassan R,1

Rambaldi A1

From the Hematology and Bone Marrow Transplantation 1Units of Ospedali
Riuniti Bergamo; 2Spedali Civili Brescia; 3Ospedale S. Maurizio Bolzano; 4Fon-
dazione IRCCS Ospedale Maggiore, Università di Milano; 5Ospedale A. Bus-
inco Cagliari on behalf of Northern Italy Leukemia Group (NILG)

Introduction. Allogeneic stem cell transplantation represents a curative
option for patients with acute lymphoblastic leukemia (ALL) with high-
risk features at diagnosis. Aim of this study was to correlate the kinet-
ics of MRD clearance after allogeneic transplantation with the clinical
outcome. Methods. MRD was evaluated by RQ-PCR using probes
derived from fusion chimeric genes (BCR/ABL and MLL/AF4, n=22) or
rearrangements of the T-cell receptor or the Immunoglobulin genes
(n=21). Patients were eligible to allogeneic transplantation in first CR
only if they had adverse cytogenetic abnormalities including t(9;22) or
t(4;11) or persistent MRD during consolidation chemotherapy. Results.
After 30 days from transplant, a median 3-log reduction of leukemic
cells was documented so that 71% of patients converted to a molecu-
larly negative status. At day +100 a significant 3 log mean reduction was
confirmed in the BM but evidence of leukemia persistence/progression
was documented in 44%. With a median follow-up of 23 months (range
4 - 138), the OS at 36 months of these patients was 48%. The OS of CR
patients was 80% for those who proved PCR negative before transplant
as compared to 49% for PCR positive patients (p=0.17). The cumulative
incidence of relapse was 0% for PCR negative patients and 46% in MRD
positive patients (p=0.027). Moreover, the relapse rate of patients with
PCR negativity at day +100 after transplantation was remarkably low
(7%) as compared to patients who proved PCR positive (80%, p=
0.0006). By multivariate analysis, only the molecular CR before condi-
tioning proved to be a significant predictor for the achievement of a
molecular negativity at day 100 after transplantation. Discussion. The
incidence of leukemia relapse after transplantation was significantly
higher in all patients with a molecularly detectable residual disease,
before the conditioning regimen. This observation underlines the need
of therapeutic programs which can increase the proportion of molecu-
lar remission before transplantation. Furthermore, patients who did not
achieved PCR negativity by day +100 post transplant, showed a signif-
icantly higher relapse rate compared to patients who achieved a molec-
ular remission at this early time point. Our results suggest that the check
point at day +100 is crucial for subsequent decisions aimed to prevent-
ing leukemia relapse such as modulation of immune suppressive drugs,
infusions of donor lymphocytes or new experimental therapeutics.

PO-104
NATURAL KILLER CELLS EXPANDED UNDER GOOD MANUFACTURING PRACTICE 
CONDITIONS EXERT LYTIC ACTIVITY AGAINST ACUTE MYELOID LEUKEMIA BLASTS

Mascolo MG, Torelli GF, Ricciardi MR, De Propris MS, Milano F,
Lucarelli B, Valle V, Iannella E, Arleo E, Iori AP, Tafuri A, Guarini A,
Foà R
Division of Hematology, Department of Cellular Biotechnologies and Hematol-
ogy, University of Rome La Sapienza, Italy

Natural killer (NK) cells have been demonstrated capable of control-
ling the leukemic expansion in experimental models and are known to
play a key role in the context of haploidentical KYR mismatch stem cell
transplantion (SCT). We recently demonstrated that NK cells can be
greatly expanded both from normal donors and from leukemic patients
and we verified the capacity of this population of expanded effectors to
recognize and kill allogeneic and autologous primary myeloid and lym-
phoid leukemia blasts. Aim of this work was to verify whether NK cells
can be expanded from the peripheral blood of normal donors under
Good Manufacturing Practice (GMP) conditions and whether these
expanded effectors may potentially exercise anti-leukemic activity. This
information may indicate possible new therapeutic strategies for the
management of minimal residual disease (MRD), also in the setting of
allogeneic SCT. We investigated the peripheral blood of 17 adult donors.
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Enriched NK cells were expanded for 14 days at 37 °C in the presence
of autologous irradiated lymphocytes (lymphocyte : NK cell ratio =
2.5:1), IL-2 500 U/ml and IL-15 50 ng/ml (n = 5) and then engaged in
cytotoxic tests against fresh primary acute myeloid leukemia (AML)
blasts, using the annexin-V flow cytometry technique. We obtained an
expansion of NK cells (mean fold increase 37.2±14.9) comparable to the
one achieved in the presence of allogeneic feeders or PHA. CD3–/CD56+

NK cells represented 97.1±2.0% of this expanded population, the
remaining ones being CD3+ cells. These expanded effectors exerted a
cytolytic activity against allogeneic primary AML blasts (ratio effector :
target = 10:1) > 10%. These results demonstrate that NK cells can be sig-
nificantly expanded under GMP conditions and indicate the possibility
of infusing into a leukemic patient with evidence of MRD after an allo-
geneic SCT an amount of 1-7×106 NK cells/kg of body weight. The infu-
sion of NK cells should induce very limited toxicity and no or very low
graft-versus-host disease, thus avoiding the potential complications asso-
ciated to donor T-lymphocyte infusions and making the design of NK
cell-based clinical trials for the management of allografted AML patients
a feasible option.

PO-105
AUTOIMMUNE HEMOLYTIC ANAEMIA IN RECIPIENTS OF ALLOGENEIC T CELL DEPLETED
HAEMATOPOIETIC PERIPHERAL BLOOD STEM CELL TRANSPLANTS

Aloisi T, Carotti A, D'Arrò B, De Carolis L, Liga M, Silvani MC,1

Rocchetti L,1 Marchesi M,1 Martelli MF, Aversa F
HSCT Unit, Section of Hematology, Department of Internal and Experimental
Medicine, University of Perugia, Ospedale S.M. della Misericordia, Perugia;
1Blood Bank, Ospedale S.M. della Misericordia, Perugia, Italy

Methods. The incidence of autoimmune hemolytic anemia (AIHA) was
assessed retrospectively in patients who received allogeneic T-cell-
depleted transplants. Between January 1999 and December 2006, 326
patients have been transplanted from either HLA-matched (n=102) or
HLA-mismatched donors (n=224). AIHA was defined on the basis of 1)
a positive direct or indirect Coomb's test; 2) positivity of at least two of
the following clinical parameters: decreased haemoglobin, high reticu-
locyte count, increased bilirubin levels, reduced haptoglobin levels.
Hemolysis due to Rh or ABO incompatibility was excluded from this
data analysis. Results. 29 of the 326 patients (8,9%)developed AIHA, at
a median of 7 months post transplant (range 4-22 months). The inci-
dence overlapped in transplants from HLA-matched (9/102) and mis-
matched (20/224) donors (8.8% vs 8.9%). Hemolytic anaemia was due
to hot IgG (Coomb's direct test positivity) in all cases, and to C3d pos-
itivity in 23. Coombs indirect test was positive in 26/29 patients; with
panreagent serum in 23/26; anti-C + D specificity in 2 and anti-E speci-
ficity in 1. 19/29 patients had concomitant, recurrent CMV infection;
2/29 with grade II acute GvHD were under steroid therapy. Therapeu-
tical strategies were: a) 1 patient, polyspecific immunoglobulins which
resolved hemolytic anaemia; b) 13 patients, polyspecific immunoglob-
ulins followed by one or two cycles of Rituximab, according to response.
Five patients achieved remission, 2 partial remission with stable
haemoglobulin and 6 was resistant; c) 15 patients, polyspecific
immunoglobulins and Rituximab were followed by adoptive immune
therapy (infusion of donor CD3 lymphocytes). Five patients achieved
remission, 2 partial remission and 8 was resistant. Hemolysis was resist-
ant in 14 patients. Three underwent splenectomy, 6 received steroid
and/or cyclophosphamide therapy and 5 underwent both splenectomy
and immunosuppressive therapy. Overall, 20/29 (69%) patients respond-
ed to therapy while 9/29 (31%) were resistant. One of the 9 non-respon-
ders died 10 days after the onset of AIHA; the others achieved stable
haemoglobulin levels with positive hemolysis indices. Conclusions. The
incidence of AIHA was about 9% in our T-cell-depleted transplants. In
absence of GvHD, hemolytic anaemia was mainly associated with recur-
rent CMV infection. Most cases responded to immunoglobulins and Rit-
uximab. Splenectomy was rarely required. Hemolisis did not increase
TRM.

PO-106
THE EFFECT OF ALLOGENEIC STEM CELL TRANSPLANTATION ON OUTCOME IN 
CYTOGENETICALLY NORMAL ACUTE MYELOID LEUKEMIA PATIENTS AND CORRELATIONS
WITH PGP EXPRESSION

Tiribelli M,1, Geromin A,1 Michelutti A,1 Candoni A,1 Russo D,2 Filì C,2

Malagola M,2 Fanin R,1 Damiani D1

1Chair of Hematology and Division of Hematology and Bone Marrow Transplan-
tation, Udine University Hospital, Udine; 2Unit of Blood Diseases and Cell
Therapies, University of Brescia, Brescia, Italy

Introduction. Cytogenetically normal (CN) acute myeloid leukemia
(AML) patients are included in an intermediate risk group, with a medi-
an 5-year overall survival (OS) of 35%, but they display an heteroge-
neous clinical course. Several genetic abnormalities seem to impact on
the prognosis of these patients and we recently demonstrated that P-gly-
coprotein (PGP) overexpression is related with a reduced survival also
in CN AML patients. Allogeneic stem cells transplantation (SCT) is rec-
ommended in patients with unfavourable karyotype AML, while its
role in CN AML cases is not yet established. Methods. We retrospective-
ly analyzed 111 patients CN AML patients, considered at high risk
according to initial clinical presentation or on the basis of poor response
to induction therapy and candidate to allogeneic SCT. We evaluated the
role of SCT in 51 patients who underwent transplant and its relation-
ship with different know prognostic factors, including PGP expression
at diagnosis. We also compared the survival in the transplanted patients
with the 60 high-risk CN AML patients who did not received HSCT. 
Results. SCT was performed at a median of 7 months (range: 2-99) from
diagnosis. Twenty-eight patients (55%) had a sibling donor, 23 an unre-
lated one. HSC source was bone marrow in 30 cases, peripheral blood
in 21. Twenty-eight transplants were performed in remission, 23 (45%)
with active disease. Conditioning regimen was myeloablative in 40 cas-
es (78%), non-myeloablative in 11. Acute GvHD developed in 17
patients (33%), mostly in MUD recipients. Chronic GvHD occurred in
14 of 41 evaluable patients (34%). One year TRM was 22% (11 cases).
CR rate at engraftment was 90%. Sixteen of 21 (76%) patients trans-
planted with active disease obtained CR. Relapse occurred in 17 patients,
with no difference according to PGP status at diagnosis. Allogeneic SCT
conferred a significant advantage in survival. Median OS was 37 months
in the transplanted patients, 12 months in the non-transplanted ones
(p=0.007). The advantage of transplantation was evident both in the
PGP+ and in the PGP- cases. Only HSCT was able to overcome the neg-
ative impact of PGP, with an identical OS in PGP-positive and PGP-neg-
ative transplanted patients. Discussion. Allogeneic HSCT is an effective
therapy in CN AML, especially in cases with high risk, such as over-
expression of PGP. Transplant overcomes the impact of PGP on survival
and may be pursued in patients who display this high risk feature at
diagnosis.

PO-107
EFFICACY OF ALLOGENEIC STEM CELL TRANSPLANTATION FOR ADVANCED 
CHEMOSENSITIVE HODGKIN DISEASE: THE BOLOGNA EXPERIENCE

Giannini MB, Arpinati M, Stanzani M, Giovannini M, Bonifazi F, 
Bandini G, Baccarani M
Institute of Hematology and Clinical Oncology Serágnoli, University of Bologna,
Italy

Introduction. We have evaluated the outcome of allogeneic stem cell
transplantation in 26 patients with advanced Hodgkin’s Lymphoma,
refractory to multiple conventional treatments, including autologous
stem cell transplantation. Patients and Methods. median age was 31 years
(16-47). Disease status at transplant was primary refractory or refracto-
ry relapsed disease in 16 patients (chemo-resistance patients) and sensi-
tive relapse in 10 patients (chemo-sensitive population), as defined based
on the attainment of at least a partial response following the last cycle
of chemotherapy. The cell source was peripheral blood in 13 patients and
bone marrow in 12 patients. Thirteen patients received transplant from
a HLA identical sibling and 12 patients from a full matched unrelated
donor. Cord blood was used only for one patient. Conditioning regimens
were myeloablative in 6 patients (Busulfan plus Ciclophosfamide in 4
patients, and Busulfan plus Melphalan and Busulfan plus Fludarabine in
one patient each), and reduced intensity (RIC) (Thiothepa, Melphalan
and Cyclophosfamide ± ATG Fresenius) for the others. Results. all
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patients engrafted on median day 13 for neutrophils (ANC> 500/µL) and
on day 14 for platelets (to > 50000/ µL) . Day 90 chimerism was consis-
tently 100% donor in 23 evaluable patients and remained stable in all but
one patient. Acute graft-versus-host-disease (GVHD) grade II-IV was
diagnosed in 3/26 patients. Chronic GVHD was diagnosed in 4/26
patients. After a median follow up of 578 days 15/26 patients are still
alive but only 7 patients are in complete remission (all with chemosen-
sitive disease at transplant). 7/11 patient died for relapsed/progressive
disease whereas 3/11 patients died for transplant complication. 16/26
patients relapsed. 6 patients received DLI that caused GVHD in 4/6 but
no durable response. The two-year OS (53+11% in chemoresistant vs
83+22% in chemosensitive, p=0.03) and EFS (0% in chemoresistant vs
52+23% in chemosensitive, p=0.0004) were significantly better in
patients with chemosensitive disease. OS and EFS were not affected by
the type of conditioning regimen, as well as by other transplant related
factors. Conclusions. allogeneic HSC is potentially effective in patients
with advanced Hodgkin Disease, provided the disease is still sensitive
to chemotherapy. Results are disappointing in patients with chemoresis-
tant disease.

PO-108
COMMUNICATION BIAS DURING THE DECISION MAKING PROCESS FOR UNRELATED
BONE MARROW TRANSPLANTATION IN ADULT THALASSEMIA PATIENTS 

Caocci G,1 Pisu S,2 Ledda A,1 Arras M,1 Vacca A,1 Piras E,1 Floris R,1

Littera R,1 Pizzati A,1 Oppi S,1 Orofino MG,3 Argiolu F,3 La Nasa G
1Cattedra di Ematologia, Centro Trapianti di Midollo Osseo, Ospedale Binaghi,
Cagliari; 2Servizio di Medicina Legale, Università di Cagliari; 3Dipartimento di
Scienze Biomediche e Biotecnologie, Centro Trapianti di Midollo Osseo, Univer-
sità di Cagliari, Italy

Introduction. This study combines the results of unrelated BMT performed
in 34 adult class 3 thalassemia patients with investigation of communi-
cation factors between patients and physicians to assess whether com-
munication bias, heuristics and distorted processes of remembering
could affect the clinical decision-making process and compromise
informed consent. Methods. Twenty-five surviving patients and 12 physi-
cians were enrolled. A seven-item Likert-type scale was used to evalu-
ated the following parameters in patients: the perception of mortality
risk; the perception of GVHD risk; the perception of severe GVHD as a
life-threatening condition; how much previous information had influ-
enced the choice of BMT (to detect availability heuristics); patient’s moti-
vation to undergo BMT (to detect anchoring heuristics); the numeric val-
ue of mortality risk considered acceptable and the value remembered by
patients. Similar items were posed to the physicians. The last item on
the questionnaire was used to detect the eventual presence of informa-
tion framing effects. Results. The mean value of mortality risk perceived
by the patients was significantly lower than the one communicated by
the physicians (3.6 vs 4.9, p=0.001). The mean percentage of mortality
risk communicated by the physicians was 30%, while the percentage
recalled by the patients was significantly lower (20%, p=0.005). The
mortality risk acceptable to the patients was significantly higher than the
mortality risk acceptable to the physicians (29% vs 19%, p=0.005). The
mean value of GVHD risk perceived by the patients was significantly
lower than the value communicated (3.6 vs 5.3, p=0.001) and the percep-
tion of severe GVHD as a life-threatening condition was lower than
among physicians (4.1 vs 5.4, p=0.006). Patients were strongly motivat-
ed to undergo BMT before informed consent and physicians were
strongly conditioned by the hope that patients had already accepted to
undergo BMT. Discussion. In conditions of uncertainty or risk, several
judgment errors can be made in the course of communication between
patients and physicians. This is because people tend to take shortcuts in
reasoning, often driven by heuristics. Our results reveal a clear difference
between the information supplied by the physicians and the perception
of BMT risks among patients. Therefore, it is essential for physicians to
improve communication strategies in order to make sure that the infor-
mation conveyed is correctly understood by the patients. In this context,
understanding, empathy and warmth can be powerful tools. 

PO-109
GENOME-WIDE GENE EXPRESSION PROFILING COULD DISCRIMINATE PATIENTS,
UNDERWENT ALLOGENEIC HAEMOPIETIC STEM CELL TRANSPLANTATION (HSCT), WITH
AND WITHOUT ACUTE GRAFT-VERSUS HOST DISEASE (AGVHD)

Cuzzola M, Rigolino C, Meliadò A, Del Vecchio T, Spinello E, 
Catalano P, Massara E, Moscato T, Fedele R, Messina G, Console G,
Martino M, Irrera G, Iacopino P
Centro Unico Regionale Trapianti di Midollo Osseo e Terapie Cellulari A. Neri,
Azienda Ospedaliera Bianchi-Melacrino-Morelli, Reggio Calabria, Italy

Rational. Modern approaches to predict the occurrence of aGVHD are
needed. Genome-wide gene expression profiling might offer a new pow-
erful tool to identify molecular onset of aGVHD following allogeneic
HSCT. Herein, we report preliminary results from our longitudinal
prospective study comparing expression changes of a gene pattern asso-
ciated with acute inflammation in patients with (+) and without (-)
aGVHD. Patients and Method. Eleven patients, undergone HSCT in dif-
ferent trials, were included in this study. WBC-RNA serial samples were
collected between 10-90 days after SCT. All pts were transplanted with
HLA identical related (n=7) and unrelated (n=4) donors. GVHD prophy-
laxis was performed with cyclosporin A plus methotrexate or mycophe-
nolate mofetil. Seven patients did not experience aGVHD and 4 patients
had grade II-III aGVHD, confirmed by cutaneous or intestinal biopsy. In
this cases, molecular profiling before and after initiation of steroid ther-
apy was investigated. TaqMan® Low Density Array was used to perform
relative quantification of targets based on comparative CTdd CT method
on Applied Biosystems 7900HT. Gene panel and functional classes are
listed in Table 1, example of image plot in Figure 1. Results. We identi-
fied several genes that were up or down-regulated in aGVHD+ versus
aGVHD- patients compared to their normal control. Remarkable changes
in gene expression pattern were observed in aGVHD+ group. Signal
transducer, activator of transcription, interleukin regulatory-inducer,
immune-mediator genes (NFKB2, STAT-6, IRF8, MMP9) were signifi-
cantly up-expressed as compared with normal controls or aGvHD–.
Notably, CD52 m-RNA, a novel co-stimulatory molecule for induction
of CD4+ regulatory T cells, and Fox-p3 levels were higher than controls.
In addition, according to previous report, we observed CD83 up-regu-
lation associated with IL-12A, IL-12B, IL-18 m-RNA over-expression.
During the study period, sequential analysis of gene expression profil-
ing showed no considerable changes in patients without aGvHD. As
compared with their baseline values. Conclusions. Comparing normal
and aGvHD+ group, significant gene expression changes could be iden-
tified. We believe that our array system may be used in future to iden-
tify transplant recipients not at risk for developing aGVHD. These results
are encouraging for the establishment of a diagnostic tool useful to pre-
emptive therapy of aGvHD.

Figure 1. Differential expression immune gene profiling detected byTaq-
Man® Low Density Array on a micro fluidic card 
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PO-110
DECREASED TRANSPLANT MORTALITY IN PATIENTS WITH EARLY LEUKEMIA 
UNDERGOING AN UNRELATED DONOR TRANSPLANT

Bacigalupo A, Dominietto A, Gualandi F, Sacchi N, Pollicheni S,
Occhini D, Di Grazia C, Bregante S, Raiola AM, Frassoni F, 
Van Lint MT, Lamparell T
Divisione Ematologia e Trapianto di Midollo Osseo, Ospedale San Martino,
Genova, Italy

Background. Unrelated donor (UD) transplants are being performed in
increasing numbers worldwide. One of the major problems remains
transplant related mortality (TRM). Aim of the study. To analyze the out-
come of 300 consecutive UD transplants performed in Genova. Patients.
Patients were transplanted in our Unit between 1989 and 2006. The
diagnosis was aplastic anemia (n=11), acute leukemia (n=95), chronic
myeloid leukemia (n=118), lymphoma (n=19), myelodisplastic syn-
drome (n=34), other (n=23). Patients were stratified for year of transplant
:1989-98(n=96), 99-2002 (n=108), 2002-06 (n=96). First remission
patients (CR1) were 46%, 20%,40% in the 3 eras (p=0.01). The medi-
an age was 34: the proportion of patients over 34 was 36%, 45%, 64%
in the 3 eras (p=0.0003). Also the diagnosis was significantly different:
CML represented 74%, 38%, 6% in the 3 eras (p=0.0001). Results. TRM
in the three eras was 49%, 44%, 34% (p=0.7). Relapse related death
(RRD) was 7%, 14%, 12% (p=0.6); 3 year survival (OS) 57%, 47%, 59%
(p=0.1). For patients in CR1 results were as follows : TRM 53%, 31%,
17% (p=0.004); RRD 0%, 7%, 6% (p=0.2); 3 year OS 58%, 62%, 73%
(p=0.3). For patients beyond CR1 results are as follows: TRM 43%, 49%,
45% (ns); RRD , 13%, 17%, 17% (ns) and 3y OS 51%, 32%, 36% (ns).
Lethal GvHD was reduced in CR1 patients from 31% to 0% (p=0.0001)
and in advanced patients from 21% to 5% (p=0.04). Deaths due to infec-
tions were un changed. In conclusion Despite significantly older age,
TRM has been significantly reduced, mostly because of better GvHD
prophylaxis. The benefit has been seen in early disease patients only.
Patients with advance disease continue to have more problems.

PO-111
DEVELOPING A NEW GRADING SYSTEM OF OCULAR SURFACE DISEASE AFTER
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION (HSCT)

Arpinati M,1 Versura P,2 Profazio V,2 Giannini MB,1 Bonifazi F,1

Bandini G,1 Stanzani M,1 Giovannini M,1 Campos E,2 Baccarani M1

1Institute of Hematology Seragnoli, University of Bologna; 2Department of Oph-
thalmology, University of Bologna Italy

Background and study objective. Ocular surface disease (OSD) resem-
bling the dry eye syndrome is a common chronic GVHD-associated late
complication of allogeneic HSCT and a cause of significant morbidity.
Diagnosis of OSD is usually based on the measurement of tear produc-
tion through the Schirmer test (ST): however, this test has low sensitiv-
ity and does not allow patient stratification. In this study we develop a
more detailed grading system for OSD following allogeneic HSCT.
Patients and Methods. starting on april 2004, we enrolled 30 consecutive
patients complaining of OSD symptoms (dryness, burning, hypersecre-
tion, pain or photophobia) after allogeneic HSCT. All enrolled patients
underwent analysis of ocular surface function based on the following
parameters: tear production (based on ST, scored positive if <5 in at
least one eye); tear composition (scored positive based on either a pos-
itive Ferning test or on a tear break-up time of ≤5 seconds); corneal
epithelial damage (scored positive based on slit lamp examination and
by staining the cornea with fluorescein when possible); conjunctival
inflammation (scored positive based on a conjunctival smear cytology
score of ≥5). Each patient received a score (0 through 4) based on the
number of positive parameters. Results. patients were enrolled after a
median follow up of 397 days (68-3737). Two patients had a score of 0
(no OSD) and were therefore excluded from further analysis. Of the
remaining 28 patients, 4 had a score of 1; 5 had a score of 2 (including 1
patient with a positive ST): for purposes of analysis, these two cohorts
were grouped together as low risk patients; 7 had a score of 3 (including
3 with a positive ST) (intermediate risk); and 12 had a score of 4 (all with
a positive ST) (high risk). Patient and transplant characteristics were sim-
ilar in the three groups, with the exception of myeloablative condition-
ing, that was more common in the intermediate and high risk group
(7/7 and 10/12, respectively) than in the low risk group (4/9). Among low

risk patients 5/9 had cGVHD (3 extensive), whereas 5/7 had cGVHD in
intermediate risk patients (4 extensive) and 12/12 in high risk patients
(8 extensive). After a median follow up of 499 days following enrollment
(range 0-1057, including two patients who did not receive follow up
visits yet), the number of experimental treatments (including topical
cyclosporine, autologous serum, plugs or protective lenses) that had
been administered was 1 in the low risk group, 4 (all in 1 patient) in the
intermediate risk and 14 (in 6 patients) in the high risk group. At last fol-
low up, 5/9 patients in the low risk group had cGVHD (2 extensive),
including 2 patients with persistent OSD; 5/6 in the intermediate risk
group had cGVHD (3 extensive), including 4 persistent OSD; and 11/11
in the high risk group had cGVHD (7 extensive), including 9 persistent
OSD. Conclusions. patients with a score of ≥3 based on our OSD scoring
system have a higher risk of persistent OSD requiring experimental
treatment in association with refractory extensive cGVHD. The devel-
opment of a more detailed OSD scoring system may allow better
patients stratification and help monitor responses in clinical trials.

PO-112
HUMAN LEUKOCYTE ANTIGEN-G 14-BASEPAIR POLYMORPHISM, A NEW PARAMETER TO
PREDICT GRAFT VERSUS HOST DISEASE IN BONE MARROW TRANSPLANTATION

Littera R,2 Lai S,2 Alba F,2 Caocci G,1 Ledda A,1 Vacca A,1 Piras E,1

Cappai L,2,5 Valentini D,2,5 Mulargia M,2,5 Lisini D,3 Nesci S,4 Orrù N,5

Giustolisi G,2 Locatelli F,3 Carcassi C,2,5 La Nasa G1

1Cattedra di Ematologia, Centro Trapianti Midollo Osseo, Ospedale R. Binaghi,
Dipartimento di Scienze Mediche Internistiche, University of Cagliari, Cagliari;
2Centro Regionale Trapianti, Ospedale R. Binaghi - ASL 8, Cagliari; 3Oncoema-
tologia Pediatrica, Fondazione IRCCS Policlinico San Matteo, University of
Pavia, Pavia; 4Unità Operativa di Ematologia, Centro Trapianti di Midollo
Osseo di Muraglia, Ospedale S. Salvatore, Pesaro; 5Cattedra di Genetica Med-
ica, Ospedale R. Binaghi, Dipartimento di Scienze Mediche Internistiche, Uni-
versity of Cagliari, Cagliari, Italy

HLA-G allelic variants characterized by a 14bp deletion-insertion
polymorphism located in the 3’UT region of the HLA-G gene may deter-
mine an increment of molecular expression. We investigated the influ-
ence of the 14bp deletion/insertion polymorphism on the outcome of
allogeneic hematopoietic stem cell transplantation (HSCT) in 53 patients
affected by thalassemia major. The donor/recipient pairs were com-
pletely identical at molecular level for HLA class I and II, HLA-G and
HLA-G 14bp genotypes. The conditioning regimen and GvHD prophy-
laxis were the same. Out of 53 transplanted patients, 39 are alive and
well (disease free survival 73.6%), 8 rejected and 6 died. Sixteen patients
(16/53-30.2%) developed grade II-IV acute GvHD. Patients that were
homozygous for the 14bp deletion had a higher risk of developing
GvHD compared to patients homozygous or heterozygous for the 14bp
insertion (-14bp/-14bp vs +14bp/+14bp: RR = 15.0; 95% CI 1.59-141.24;
p=0.008). The presence of the 14bp insertion generates forms of mRNA
that are more stable than others and thus promotes the expression of
HLA-G molecules and immune tolerance. These results suggest that the
14bp polymorphism represents an important predictive factor for
aGvHD occurrence after BMT. The evaluation of the 14bp polymor-
phism of the HLA-G gene in donor/recipient pairs should make it pos-
sible to better assess the risk for aGvHD and to adjust immunosuppres-
sive therapy accordingly.

PO-113
REDUCED-TOXICITY PREPARATIVE REGIMEN WITH TREOSULFAN, THIOTEPA,
FLUDARABINE AND ATG IN UNRELATED ALLOGENEIC STEM CELL TRANSPLANTATION
FOR THALASSEMIA PATIENTS

La Nasa G,1 Piras E,1 Vacca A,1 Caocci G,1 Ledda A,1 Atzeni S,1

Garau P,1 Mantovani D,1 Oppi S,1 Pilo G,1 De Stefano P,2 Santarone S,3

Di Bartolomeo P,3 Locatelli F2

1Cattedra di Ematologia, CTMO, Università di Cagliari, Ospedale Binaghi,
Cagliari; 2Oncoematologia Pediatrica, IRCCS Policlinico S. Matteo, Universi-
ta’ Pavia, Pavia; 3Dipartimento di Ematologia CTMO Ospedale Civile di
Pescara, Pescara, Italy 

Introduction. Allogeneic stem cell transplantation (aSCT) remains the
only cure available for thalassemia patients. One of the most important
problems in aSCT for thalassemia is the toxicity caused by high dose
chemotherapy used for immunosuppression and eradication of the dis-
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ease, particularly in high risk adult thalassemia patients (class 3 patients).
Methods. To evaluate the possibility of reducing the transplant-related
toxicity in thalassemic patients, we investigated a new conditioning reg-
imen based on Treosulfan, Thiotepa, Fludarabine and ATG in tha-
lassemic patients transplanted from unrelated donors. Sixteen tha-
lassemia patients (7 males and 9 females, median age 18 years) under-
went SCT from an unrelated donor selected by high-resolution HLA
molecular typing. The conditioning regimen consisted of Treosulfan (14
mg/m2 i.v. daily for 3 days) plus Thiotepa (8 mg/Kg given in one day),
Fludarabine (40 mg/m2 i.v. daily for 4 days) and ATG (rabbit ATG Frese-
nius, 10 mg/ day), given for 3 days (days -5, -4, -3). Cyclosporine-A and
short-term Methotrexate were used for graft-versus-host disease
(GVHD) prophylaxis. Results. Fifteen patients (94%) are alive and trans-
fusion-independent after a median follow up of 8 months (range 4-17);
one patient rejected the transplant returning to the pre-transplant state.
Four patients (25%) developed grade II-IV acute GVHD and 2 (15%)
developed chronic GVHD. The treatment related mortality was 0%.
Discussion. Our preliminary findings show that the experimental proto-
col was well tolerated by all patients. It is therefore possible to recom-
mend its use in SCT, particularly in adult risk class 3 thalassemia patients.

PO-114
ROLE OF CGVHD ON TRM AND RELAPSE AFTER ALLOGENEIC SIBLING MYELOABLATIVE
PERIPHERAL STEM CELL TRANSPLANTATION 

Bonifazi F, Bandini G, Giovannini M, Stanzani M, Arpinati M, 
Giannini B, Baccarani M
Institute of Hematology and Medical Oncology L. & A. Seràgnoli, University of
Bologna, S. Orsola-Malpighi Hospital, Bologna, Italy

Even if it's largely recognized that PBSC transplants are associated
with higher cGVHD incidence, the true benefit of cGVHD on transplant
outcome (relapse and TRM) is still under debate. Here we report on a
large series of 104 consecutive PBSC myeloablative allogeneic sibling
transplants for haematological malignancies, with an homogeneous
GVHD prophylaxis with CsA and methotrexate. Since the current clas-
sification of cGVHD is unsuitable to describe the severity of cGVHD and
its impact on outcome, we subgrouped pts with extensive cGVHD into
moderate (less than 4 organs involved and/or Karnofsky index
equal/more than 70%) or severe. With regard to transplant risk, patients
were defined at standard risk if the diagnosis was acute leukaemia (AL)
in first remission, chronic myeloid leukaemia in first chronic phase and
chemosensitive multiple myeloma. All the remaining pts were consid-
ered as high risk. The overall incidence of cGVHD was 62.5%; of such
cases 61.5% developed the extensive type. Median lines of therapy were
1 for limited, 2 for extensive-moderate and 4 for severe cGVHD; how-
ever, failure rate has been 78% and the probability of immunosuppres-
sion discontinuation has been less than 30% at 5 yrs for extensive
cGVHD. Survival was affected by cGVHD (5yrs OS has been 92% for
limited cGVHD, 76% for cGVHD extensive-moderate, 70% for no
cGVHD, 53% for extensive severe). TRM probability for the entire series
was 25.7%, resulting lower, although not statistically, in the standard risk
group (19% vs 27%, p=0.106). TRM was 50% at 5 yrs in pts with exten-
sive-severe cGVHD whereas it was lower than 10% in all the remain-
ing patients. On the contrary, the actuarial relapse probability was sig-
nificantly influenced by the phase of the disease (14.5% at 3 years for
standard risk vs 50.5% for high risk, p=0.0029) and no significant differ-
ences were found among pts with or without GVHD. We conclude that
severe cGVHD negatively affects outcome after PBSC transplantation
because it has more impact on TRM than on relapse and additional
GVHD prophylaxis is needed

PO-115
LONG TERM EVALUATION OF RELAPSE AFTER MYELOABLATIVE SIBLING TRANSPLANT
FOR CHRONIC MYELOID LEUKEMIA

Giovannini M, Bonifazi F, Bandini G, Stanzani M, Arpinati M, Gianni-
ni MB, Rosti G, Palandri F, Castagnetti F, Martinelli G, Baccarani M 
Institute of Hematology and Medical Oncology L. & A. Seràgnoli University of
Bologna, S. Orsola-Malpighi Hospital, Bologna, Italy

Late relapses after allotransplantion are anedoctally reported, but
analyses including very long observation times are unfrequent. Here we
report on hematological relapse in a series of 79 CML patients who
underwent allogeneic unmanipulated myeloablative transplant from

HLA identical sibling at a single institution between 1983 and 1994 with
a median follow up of 14.5 years. Median age was 36 years; 56 were in
1st CP, 17 in AP and 6 in BP. Preparative regimens were TBI based (10 Gy,
single dose, low dose rate from a Co60 source) in 35 and Busulfan based
(oral formulation, untargeted, 16 mg/kg total dose) in 44. GVHD prophy-
laxis consinsted of CsA (28) or CsA+MTX (51). Bone marrow was the
source of stem cells in all cases. Relapse occurred in 11 patients, result-
ing in 17.8% probability at 10 years. It was strongly correlated with
phase at transplant (8.5% for 1st CP, 32.5% for AP and 60% for BP).
Median times to relapse were 80 months for 1 st CP, 52 for AP and5
months for BP. Only two very late relapses occurred, at 135 (AP) and
137(1st CP) months. Of the 11 relapsed patients, 5 had had grade I acute
GVHD; 9/11 did not have cGVHD and 2/11 had de-novo cGVHD. Out
of 26 patient who developed cGVHD 2 relapsed, while 9/37 without
cGVHD relapsed (p=0.08). 7 patients relapsed in advanced phase and
died (3/3 of those transplanted in BP, 2/4 of those in AP and 2/4 of those
in 1st CP). The 4 surviving patients, on the contrary, relapsed in CP and
have achieved a II CR after therapy with IFN (1) or Glivec (3). These find-
ings indicate that relapses are very rare, when the transplant is performed
in 1st CP with a myeloablative regimen, even after a very prolonged
observation. Nonetheless, very late relapses may occurr. 

PO-116
LONG-TERM RESULTS OF MYELOABLATIVE ALLOGENEIC STEM CELL TRANSPLANTATION
IN MULTIPLE MYELOMA

Perrone G, Bonifazi F, Giovannini M, Tosi P, Arpinati M, Stanzani M,
Ceccolini M, Pallotti MC, Zamagni E, Tacchetti P, Brioli A, Bandini G,
Baccarani M, Cavo M
Istituto di Ematologia e Oncologia Medica L. A. Seragnoli, Ospedale S. Orso-
la, Malpighi, Bologna, Italy

In recent years, the use of allogeneic stem cell transplantation (HSCT)
with myeloablative treatments for multiple myeloma (MM) has pro-
gressively decreased in favour of reduced-intensity regimens aimed at
lowering TRM while maintaining a GVM effect. In the present study we
retrospectively analyzed 45 patients (24 M, 21 F, median age = 45 yrs)
who received myeloablative HSCT from 1995 to 2006 and were fol-
lowed for a median of 4.5 years (0.08-10.9 years). Twenty-two patients
received the graft from an HLA-identical sibling donor and 23 from a
matched unrelated donor; median time from diagnosis to HSCT was
1.1 years (range 0.5-8.3). Median number of previous lines of therapy,
including either single (31.1%) or double autologous SCT (13.4%), was
2 (range 1-4). Twenty-five patients (55.5%) had chemosensitive disease
at transplantation, whereas the remaining 44.5% were refractory or pro-
gressive. A TBI-based regimen including Cy (120 mg/kg) and MEL (120
mg/m2) was used in 80% of the patients, while BU-Cy (16 mg/kg and
120 mg/kg, respectively) was administered in the remaining cases. Stem-
cell source was peripheral blood in 91% of cases. GVHD prophylaxis
consisted of CSA+MTX in all the patients. Overall TRM was 22.5%.
Acute GVHD was observed in 55.5% of patients (grade 3-4=11.1%);
chronic GVHD developed in 24 patients out of 41 (58.5%) surviving
longer than 100 days. On an intention-to treat basis, the rate of stringent-
ly defined CR was 57.7%. Median OS was 9.7 years (0.08-10.9 years).
The overall rate of relapse or progression was 45%; median TTP was 6.9
years. In a multivariate analysis, the single most important and inde-
pendent variable significantly extending OS, EFS and RFS was attainment
of CR after HSCT (p<.001, p=.038, p<.001, respectively). Chemosensi-
tive disease at transplant (p=.037), achievement of CR (p=.003) and
female sex (p= .04) were significant predictors of prolonged duration of
response. In conclusion, myeloablative HSCT does still represent a suit-
able therapeutic option for MM, mainly for younger patients with
responsive disease prior to transplant. Benefits offered by this procedure
in terms of prolonged duration of response and OS need to be balanced
against the risk of TRM and chronic GVHD. Routine application of cyto-
genetics and molecular cytogenetics should aid a more accurate identi-
fication of those patients who are more likely to benefit from myeloab-
lative HSCT rather than nonmyeloablative allotransplantation.
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PO-117
NON TRANSFERRIN BOUND IRON LEVELS DURING ALLOGENEIC STEM CELL 
TRANSPLANT IN PATIENTS WITH HAEMATOLOGIC MALIGNANCY WITH OR WITHOUT IRON 
OVERLOAD

Pilo F, Angelucci E, Duca L, Deplano S, Sabiu D, Pettinau M, 
Zaccheddu F, Depau C, Massa A, Cappellini MD
U.O. Ematologia , Ospedale Businco Cagliari e Centro anemie congenite,
Ospedale Maggiore IRCCS Milano, Italy

Non transferrin - bound iron (NTBI) is a chelatable , low weight plas-
ma iron fraction. Previous studies have suggested that during myeloab-
lative chemotherapy there is a transient appearance of NTBI due to a
temporary reduction in iron removal from tranferrin by the erythron
and to cell breakdown. This free form of iron can mediate the produc-
tion of reactive oxygen species and could cause organ toxicity. The aim
of our study was to evaluate the NTBI kinetic in iron overloaded tha-
lassemic and non iron overloaded non thalassemic patients during cyto-
toxic therapy for bone marrow transplantation and verify its relationship
to clinically detectable toxicity. Eighteen patients affected by β-tha-
lassemia major (8 female, 10 men) median age 8.8 (4-16 years) and nine
affected by different kinds of haematologic malignancy (6 female, 3
men) median age 27.4 (10-44 years) were recruited for this study. The
median ferritin in thalassemic patients was 2290 µg/mL (range 759-6.360
µg/mL), while in non thalassemic patients was 949 (range 27-3916
µg/mL). The median hepatic iron concentration (HIC) in thalassemic
patients was 15.4 mg/dry weight (range 4.09-40.00), in non thalassemic
patients it wasn’t sampled but normal value is lower than 1.6 mg/dry
weight. Patients were treated with high doses Busulfan (14
milligrams/kilo) from day -9 to –6, followed by Cyclophosphamide (120-
200 milligrams/kilo) from –5 to –2 being day 0 the day of transplant .
NTBI was analyzed prior to conditioning therapy (day -9 baseline values),
during therapy (day -5,-2), on the day of BMT (day 0) and weekly later
(day +7, +14). Significantly higher levels were detected in thalassemic
group compared to that of non thalassemic patients at days –9 ,0 ,14 and
28 (Figure 1). 

Figure 1. 

NTBI levels were increased in all patients on day 0 compared to base-
line value; at 2 weeks post transplant almost all Leukemia values were
returned to baseline values, whereas in Thalassemia the decrease was
less eviden. Although iron overload was higher in the thalassemic group,
NTBI levels were only two times higher in this category of patients
compared to the non thalassemic population. Among thalassemic
patients: 2 developed liver toxicity (grade I), 3 had gastro enteric toxic-
ity (1 grade II, 2 grade I) , one had mucosal toxicity (grade II), none devel-
oped cardiac and cutaneous toxicity. 4 presented acute graft versus host
disease (GVHD) major than grade II and 3 patients experienced chron-
ic GVHD. Among non thalassemic patients: 4 developed liver toxicity
(3 grade I, 1 grade II), 4 had gastro enteric toxicity (3 grade II, 1 grade I)
, 4 had mucosal toxicity (2 grade I, 2 grade II), one developed bladder tox-
icity (grade II). None of the patients presented acute GVHD major than
grade II and 4 patients experienced chronic GVHD. This study indicates
that the increase of NTBI in iron overload and in non iron overload
patients , during the peri transplant phase, wasn’t relevant in spite of the
hight difference in iron burden. No correlation to transplant related tox-
icity and transplant outcome was observed.

PO-118
LONG-TERM RESULTS OF ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION
(HSCT) IN 116 PATIENTS WITH DE NOVO ACUTE MYELOID LEUKEMIA (AML) 

Di Bartolomeo E, Santarone S, Bavaro P, Di Carlo P, Olioso P, 
Papalinetti G, Di Bartolomeo P
Bone Marrow Transplant Center, Ospedale Civile, Pescara, Italy

In this retrospective study we report the results of HSCT in 116
patients (M51, F65) with AML transplanted from HLA identical (n=111)
or 1 antigen mismatched (n=5) related donors between 1981 and 2006.
The patient’s median age was 33 years (1-63). At time of HSCT, 76
patients were in complete remission (CR) 1, 23 in CR2 and 17 in CR>2
or in relapse. The stem cell source was bone marrow in 94 patients,
peripheral blood stem cells in 21 and cord blood in 1. The conditioning
regimen was myeloablative for 110 patients (Busulfan (BU) and
Cyclophosphamide (CY) in 87 and Total Body Irradiation (TBI) and CY
in 23) and not-myeloablative in 6 (Thiotepa and CY). For graft-versus-
host disease (GvHD) prophylaxis, 30 patients received cyclosporine
(CSA) alone and 86 CSA and short course Methotrexate. All patients
engrafted with a median time to achieve 0.5×109/L neutrophils and
25×109/L platelets of 19 (14-27) and 21 (15-29) days respectively. One
patient lost the graft six months after HSCT and received a second
HSCT. Acute GvHD grade 0-I occurred in 76 patients, grade II in 18 and
grade III-IV in 6. Chronic GvHD was absent in 77 of 98 evaluable
patients, limited in 9 and extensive in 12. The overall transplant related
mortality (TRM) at 12 months was 15.5% (14,4% in CR1, 8,7% in CR2
and 29% in CR>2 or in relapse). Causes of death were: GvHD in 6
patients, infection in 6, multiorgan failure in 3, renal insufficiency in 1,
encephalopathy in 1, pancreatitis in 1. 

Figure 1. Probability of DFS according to phase of disease at SCT.

The overall incidence of relapse was 29% (25% in CR1, 26% in CR2,
53% in CR>2). Twelve patients underwent a second HSCT from the
same donor after a median interval from the first and second HSCT of
456 (203-1946) days. The TRM following the second HSCT was 16%.
Nine of 12 patients who received a double HSCT are now living and
cured after a median follow-up of 6,4 years (2-17,8). Overall, after a
median follow-up of 10 (1-23) years, 71 out of 116 patients (61%) are
living and cured. The 20-years Kaplan-Meyer probability of disease-free
survival (DFS) is 68% for patients in CR1, 74% for patients in CR2 and
18% for patients in CR>2 or relapse (Figure 1). In univariate analysis the
patient age <30 years, the BUCY regimen as compared to the TBI regi-
men and a dose of marrow cells >3.0×108/Kg are associated with a bet-
ter survival. We conclude that HSCT is a curative treatment for the
majority of patients with AML. In our experience second HSCT gives
results comparable to those of first transplant.
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PO-119
CLINICAL RESULTS OF AUTOLOGOUS OR ALLOGENEIC STEM CELL TRANSPLANTATION
FOLLOWING A NEW INTRAVENOUS BUSULFAN DOSING AS PART OF CONDITIONING 
REGIMEN IN CHILDREEN: EARLY CLINICAL OUTCOMES TOXICITY AND COMPLIANCE

Prete A,1 Castellini C,1 Fagioli F,2 Rondelli R,1 Melchionda F,1

Morello W,1 Pession A3

1Azienda Ospedaliera S. Orsola-Malpighi, Bologna; 2Azienda Ospedaliera 
S. Anna, Torino; 3Università degli Studi di Bologna, Bologna, Italy

Background. High dose BUS is an important component of pre-trans-
plant conditioning regimen in children with advanced haematological
malignancies or solid tumour undergoing allogeneic or autologous stem
cell transplantation. Variable intra and inter systemic drug exposure as
measured by area under curve (AUC), can occur following oral admin-
istration and my be influenced by age, body weight, absorption variabil-
ity and, particularly in infants, by difficulties to assumption. Aims. to
evaluate the clinical outcomes, the toxicity and the compliance to iv
BUS in children undergoing to pre-transplant conditioning regimen.
Methods. Thirtyfour patients (pts), median age 37 (7-177) m, body weight
6-69 kg, affected by AML (7; 6 in I CR, 1 in II CR), ALL (7; 2 in I CR, 3
in II CR, 2 in RR), NB (10; 3 in I CR, 7 in I PR), LCH (2), Ewing sarcoma
(8; 2 in I CR, 4 in I PR, 2 in SR) underwent to autoSCT (21) or alloSCT
(13; 1 haploidentical, 2 mismatched cord, 4 mismatched unrelated, 6
matched related), from December 2004 through March 2007 and
received i.v busulfan every 6 h for a total of 16 doses, as part of their con-
ditioning regimen. Busulfan doses were based on accrual patient weight:
<9 kg 0.95 mg/kg/dose; 9-16 kg, 1,2 mg/kg/dose; 16-23 kg, 1.1
mg/kg/dose; 24-34 kg, 0,95 mg/kg/; >34 kg, 0,8 mg/kg/dose. Develop-
ment of hepatic veno occlusive disease (HVOD; modified Baltimore cri-
teria) and engraftment (absolute neutrophil count >0.5×109/L and platelet
count >50 ×109/L were evaluated. In 11 patients busulfan was followed
by cyclophosphamide 21 h after the initiation of the last busulfan dose.
No HVOD prophylaxis was given. To prevent busulfan-induced seizures,
all patients received sodium valproate. 20 mg/kg/die 24 h before the first
busulfan dose and continued until 6 h after last busulfan dose. Results.
Only 1 (3%) patient developed HVOD, resolved after defibrotide and C-
protein treatment. One patient evidenced seizures 24 h after last dose of
busulfan and 16 h after the last dose of sodium valproate. One patient,
that received an mismatched unrelated graft, died before engraftment for
DIC. 33/34 patient demonstrated engraftment. Median time to neu-
trophil engraftment was 15 d (range, 10-19 d). Median time to platelet
engraftment was 22 d (range, 12-25 d). Overall survival at day +100 was
94% (32/34). Regarding the alloSCT procedure, all the 13 valuable
patient evidenced a Donor Complete Chimerism since day +30. After a
median follow up of 15 m (range, 1-30 m), 27 patients (79%), are alive
and well. Conclusions. Intravenous busulfan in children, administered on
accrual patient weight, is safe and feasible. There was very limited tox-
icity and a rapid and sustained bone marrow function recovery. No valu-
able patients underwent to alloSCT rejected nor evidenced primary or
secondary graft failure. Moreover allows to avoid assumption difficul-
ties in younger patients. 

PO-120
FEASIBILITY AND OUTCOME OF ALLOGENEIC HEMATOPOIETIC STEM CELL 
TRANSPLANTATION IN AML PATIENTS AGED 50 YEARS OR OLDER AFTER A 
FLUDARABINE-BASED INDUCTION PROGRAM

Candoni A, Simeone E, Tiribelli M, Zaja F, Sperotto A, Patriarca F,
Geromin A, Cerno M, Russo D,1 Damiani D, Fanin R
Division of Hematology and Bone Marrow Transplantation, University of Udine;
1Chair of Hematology , University of Brescia, Italy

Introduction. There are only limited data about allogeneic stem cell
transplantation (HSCT) in elderly patients (pts). In the present analysis
we report the feasibility and outcome of HSCT in elderly pts with acute
myeloid leukemia (AML) after a fludarabine-based induction program.
Patients and Methods. Between 2003 and 2006, 50 consecutive AML pts
aged 50 years or older were treated with fludarabine-based induction
regimen [FLAIE 28/50 (56%), FLAI+Mylotarg 22/50 (44%)]. The medi-
an age at diagnosis was 60 years (range 50-78) and 37/50 cases (74%) dis-
played high risk features at onset. Thirty-two of 50 pts (64%) achieved
complete remission after induction chemotherapy (death during induc-
tion was only 4%). Twenty-four (48%) of these 50 pts underwent allo-
geneic HSCT and 21 (88%) of them were high risk. The median time

from diagnosis to transplant was 7 months. At the time of transplant
median age was 60 years (range 50-69); 9/24 cases (38%) had an
advanced disease, while 15/24 (62%) were in complete remission. HSCT
donor was an HLA identical sibling in 13/24 (54%) cases, matcheed unre-
lated in 8/24 (33%), and haploidentical in 3/24 (13%). Conditioning reg-
imen consisted of: Fludarabine + Busulfan 3/24 (13%), Thyotepa +
Cyclophosphamide ± ATG 8/24 (33%), Busulfan + Cyclophosphamide
± ATG 7/24 (29%) and other regimens 4/24 (17%). Fourteen of 24 pts
(58%) received a reduced intensity conditioning regimen (RIC). Results.
All patients engrafted. Acute GvHD was observed in 10/24 pts (42%)
with 6 having grades I-II and 4 having grades III-IV. Data on chronic
GvHD was available for 14/24 pts (58%); of those 1/14 (7%) developed
extensive chronic GvHD. Transplant-related mortality occurred in only
4/24 pts (17%). At the time of analysis, after a median follow-up of 8
months (range 2-40), 14/24 pts (58%) were alive and in complete remis-
sion while 10/24 (42%) have died (leukemia relapse 6/10 and TRM 4/10).
One year probability of Overall Survival (OS) was 50%. The pts trans-
planted in complete remission have a significantly better OS and DFS
compared to those transplanted with relapsed or refractory disease (log
rank=0,006). Conclusions. These preliminary results are encouraging and
compare favourably with results after conventional chemotherapy in
elderly pts with AML. Related and unrelated donor HSCT is feasible
also in elderly AML, with outcomes that are similar to younger pts.
Favourable outcome was observed expecially in pts transplanted while
in complete remission and early in the course of disease. Moreover our
data confirm the efficacy of fludarabine-based induction regimens for
AML pts older than 50 yrs (64% of complete remission rate) thus allow-
ing the treatment intensification with HSCT in a high proportion of cas-
es (48%, 24/50).

PO-121
MESENCHYMAL CELLS INHIBIT IL2 AND ZOLENDRONATE-INDUCED γγ/δδ
T-LYMPHOCYTES

Fazzi R,1 Pacini S,1 Petrini I1,2 Galimberti S,1 Trombi L,1,2 Ciabatti E,1

Petrini M1

1Oncology Department, Hematology Section, University of Pisa; 2CUCCS, Uni-
versity of Pisa, Italy

Gamma/delta ∆T-cells have a central role in the communication with
many different cell subpopulations and realize a link between specific
and unspecific immunity. Their role in the control of cancer has been pre-
viously reported and it has been shown to be implicated in the graft-ver-
sus-host disease. In this study, γ/δ T-cells were significantly increased
when IL-2 10U/mL and zoledronate 0,1 uM were added; the absolute
number of viable cells and CD3+ cells was not significantly increased.
Expanded γ/δ T-cells were CD4–, CD8–, CD69–, CD25+, Vδ2TCR+,
Vγ9TCR+. The memory cells mean percentage was significantly higher
than the effector cells. Molecular monitoring of TCR repertoire con-
firmed that the expanded γ/δ T-cells were Vγ9/Vdelta2; TCR delta spec-
tratype profile showed a polyclonal pattern. IL-2+zoledronate-expand-
ed cells were able to induce an increased specific lysis of the myeloma
RPMI 8226 cell line, compared to the lysis induced by control cells cul-
tured without IL2 and zoledronate. Any significant specific lysis of HL-
60 promyelocytic cell line was induced by the same cells. Moreover, the
addition of mesenchymal cells to the PBMNC cultured with IL2+zole-
dronate in a 1:1 ratio almost completely abolished the generation of
gamma/delta T-cell. To evaluate the possible role of cytokines produced
by mesenchymal cells, the half of culture medium was substituted with
conditioned medium from supernatant of mesenchymal cells cultures. In
these conditions, the anti-proliferative activity was lower (11% vs 82%).
In one no contact experiment, the inhibition index was half of that
detected in a parallel contact experiment (41%). Cytofluorimetric eval-
uation showed that mesenchymal cells did not modify the CD25 expres-
sion.Mesenchymal cells have been reported to modulate both in vitro
and in vivo the immune response and inhibit T-cell alloreactivity, inde-
pendently from the major histocompatibility system. Mesenchymal cells
decrease the expression of CD4+ activation markers, CD25, CD38 and
CD69 on PHA-stimulated lymphocytes and their suppressive activity is
partially independent from cell contact, with production of several
inhibiting substances, such as nitric oxide and interleukins. These results
could be particularly relevant in the context of dissociation between
GVM and GVHD. Our observation that mesenchymal cells reduce pro-
liferation of activated gamma/delta T-lymphocyes, could make these
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cells a very interesting tool for clinical application in the prophylaxis of
GVHD. Finally, the above reported data would suggest that the inhibit-
ing activity of mesenchymal cells in multiple myeloma may be at least
in part mediated by their inhibition on the proliferation of this sub class
of T-lymphocytes.

PO-122
EXTRACORPOREAL PHOTOCHEMOTHERAPY IN TREATMENT OF ACUTE AND CHRONIC
GRAFT VERSUS HOST DISEASE

Marotta G, Sammassimo S, Tozzi M, Lauria F
U.O.C. ematologia e trapianti, Azienda Ospedaliera Universitaria Senese,
Siena, Italy

Photopheresis (extracorporeal photochemotherapy, ECP) character-
ized by exposure of peripheral blood mononuclear cells to the photosen-
siting agent 8-methoxypsoralen and UV-A radiation, has been shown to
be effective in treatment of selected oncological and autoimmune dis-
eases. Additionally, recent reports indicate that this therapy is promis-
ing also in patients who develop Graft versus Host Disease (GvHD)
after allogeneic hematopoietic stem cell transplantation (HSCT) for
hematological malignancies. We present 19 patients (with a median age
of 48 years): 13 developed an acute GvHD (aGvHD, 11 grade II, 1 grade
III and 1 grade IV) and 6 a chronic GvHD (cGvHD, 3 limited and 3 exten-
sive) after (HSCT) and were referred to ECP. All patients were refracto-
ry or poor responders to steroid therapy. Seventeen patients received a
stem cell grafting from sibling donor and 2 from unrelated donors while
8 were treated with an ablative conditioning and 11 with a nonmyeloab-
lative regimen. The stem cell were collected from peripheral blood in 18
cases and from bone marrow in 1 case. The majority of patients had skin
and liver involvement (only 3 patients with aGvHD had gut manifesta-
tions). The ECP procedure was performed using the UVAR XTS photo-
pheresis system (Therakos Inc., West Chester, PA, USA). Patients were
treated on 2 consecutive days (one cycle) every week for two months,
every two weeks for the following two months and then ECP was
tapered on an individual basis. The median number of treatments was
21 and no adverse events were observed. Of the 13 aGvHD patients, 7
(54%) achieved a complete resolution (CP) of GvHD manifestations, 2
(15%) a partial remission (PR) and 4 no response. In the 6 cGvHD
patients, 3 obtained a CR and the other 3 a PR. The immunosuppressive
therapy was discontinued in 32% of patients (all cases with grade II
aGvHD or limited cGvHD) and reduced in 37%. Our findings suggest
that ECP is an effective adjunct therapy for both acute and chronic
GvHD with cutaneous and liver involvement. In addition, this benefi-
cial effect is obtained without the complications typically encountered
with immunosuppressive regimens used to control GvHD. However, in
patients with aGvHD grade IV or extensive cGvHD other therapeutic
options are warrented. Randomized studies on a larger number of
patients are needed to confirm the efficacy of ECP in GvHD and its role
in the treatment of this complications after HSCT.

PO-123
ANALYSIS OF RELAPSE AFTER ALLOGENEIC MYELOABLATIVE STEM CELL TRANSPLANTA-
TION FOR MULTIPLE MYELOMA: PROGNOSTIC FACTORS AND PATTERNS OF RELAPSE

Bonifazi F, Giovannini M, Perrone G, Stanzani M, Ceccolini M,
Arpinati M, Giannini MB, Tacchetti P, Zamagni E, Tosi P, Bandini G,
Cavo M, Baccarani M
Institute of Hematology and Medical Oncology  L. & A. Seràgnoli, University
of Bologna, S. Orsola-Malpighi Hospital, Bologna, Italy

Allogeneic SCT can effect a high rate of response in Multiple Myelo-
ma (MM). However, relapse and progression still remain a major con-
cern for the final outcome. From 1983 to 2004, 97 MM patients received
a sibling myeloablative allogeneic SCT. Median age was 42 years, 49
were chemoresistant, 59 received bone marrow and 38 PB as source of
stem cells. Conditioning regimens were total body irradiation,
cyclophosphamide and melphalan in 65 patients; busulfan and
cyclophosphamide were used in the remaining pts. Graft-versus-host
disease (GVHD) prophylaxis consisted of Cyclosporin-A (Cs-A) and
short term MTX for T-depleted transplants (65); T depletion (30) was
made using Campath-1H or CD34 positive selection. 2 haploidentical
transplants didn’t received any prophylaxis for GVHD. With a median
follow-up of 72 months, 41 patients relapsed (19) or progressed (22),

whereas 11 patients experienced a remission of 10 years or more, includ-
ing the longest at 23 years. Overall, the median time to relapse/progres-
sion was 52.6 months; the 5-year probability of post-transplantation
relapse/progression was 47% for patients in CR or VGPR at transplant
as compared with 75% for the remaining patients Median survival time
from disease recurrence was 39 months for patients in CR or VGPR at
transplant and 15 for all the remaining patientsIn a multivariate analy-
sis, an early pretransplant stage (I vs III) and response after SCT (CR and
VGPR) resulted independent prognostic factors for relapse/progression.
We defined three patterns of relapse or progression localized (single
osteolytic lesion or extramedullary lesion), systemic (serological, or uri-
nary or bone marrow involvement) and mixed (localized and systemic)
We recorded 2 localized, 18 systemic and 21 mixed recurrences of MM.
For recurrence of the mixed type time elapsing from the first appearance
of localized lesion and the systemic recurrence was between 7 and 18
months. No relationship was found between the patterns of relapse,
pre-transplant and transplant-related variables, as well as with post-
transplant duration of survival. Although recurrence of MM still remains
a major issue of allogeneic SCT, long term control of the disease is rec-
ognized in a sizeable proportion of patients. Post-transplantation use of
novel agents is a promising treatment option to reduce the risk of
relapse/progression and/or to prolong the duration of remission. 

PO-124
IRON OVERLOAD AFTER T-CELL DEPLETED HSCT FROM EITHER MATCHED OR 
MISMATCHED DONORS

Carotti A, Aloisi T, D'Arrò B, De Carolis L, Liga M, Silvani MC,1

Rocchetti L,1 Onorato M,1 Martelli MF, Aversa F
HSCT Unit, Section of Hematology, Department of Internal and Experimental
Medicine, University of Perugia, Ospedale S.M. della Misericordia, Perugia;
1Blood Bank, Ospedale S.M. della Misericordia, Perugia, Italy

Methods. Incidence and treatments of the iron overload secondary to
hematopoietic stem cell transplantation (HSCT) was retrospectively
assessed in recipients of allogeneic T cell-depleted transplants. Between
March 1990 and November 2005, 162 patients have been transplanted
from either HLA-matched (n=95) or HLA-mismatched donors (n=67).
The median follow-up was 93 months (range 11-203). All long-term sur-
vivals were screened for the serum ferritin levels. Results. Hyperferritine-
mia was documented in 52 of the 162 patients (32%) at a median of 28
months after transplantation (range 6-100). The ferritin levels resulted >
2 times higher than the normal in 38 patients, were only slightly
increased in the other 14. Ferritin levels were significantly higher in
patients transplanted for MDS or secondary leukemia than in those with
de novo AML (p=0,019), ALL (p=0,013) or CML (p=0,066). The follow-
ing co-morbidities were documented: Hepatitis virus B or C in 5/52
(9,6%), chronic GvHD in 2/52 (3,8%), hemolytic anemia in 12/52 (23%).
13/14 patients whose ferritin was < 2 times the normal values have not
received any specific treatments and normalized their ferritin levels; one
patient successfully responded to administration of erythropoietin
which was used to treat the concomitant chronic renal failure. The 38
patients with ferritin levels > 2 times the normal have received the fol-
lowing therapies: a) phlebotomy (n=5) for a median of 8 months (range
6-12): 4 normalized the ferritin levels, 1 was refractory; b) desferroxam-
ine (n=9) medianly for 12 months (range 2-20): 3 achieved a complete
remission, 2 were refractory and 4 are still on therapy; c) phlebotomy
combined with recombinant erythropoietin (n=13) for a median of 8, 5
months (range 3-12): 11 normalized serum ferritin levels, 1 was refrac-
tory and 1 is still on therapy; d) erythropoietin was the only treatment
in one patient who is still on therapy; e) phlebotomy has been recently
started in the last patient. Ten patients refused any treatment. Conclu-
sions. Iron overload was documented in 32% of patients undergoing
HSCT in our center. MDS and secondary leukemia were the most sig-
nificant risk factors for iron overload. Unlike the thalassemic patients
there are no guidelines for leukemic patients undergoing HSCT. Never-
theless, combining phlebotomy with erythropoietin safely normalized
serum ferritin levels and contributed to improve quality of life.
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PO-125
HIGH DOSE ACYCLOVIR FOR CYTOMEGALOVIRUS INFECTION PROPHYLAXIS AFTER 
ALLOGENEIC STEM CELL TRANSPLANTATION 

Iannella E, Iori AP, Torelli GF, Milano F, Capobianchi A, Lucarelli B,
Malandruccolo L, Valle V, Arleo E, Martino P, Foà R, Gentile G
Divisione di Ematologia, Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università La Sapienza, Roma, Italy

Acyclovir (ACV) is the first effective antiviral agent for the prevention
of cytomegalovirus (CMV) reactivation in stem cell transplanted patients.
Herein, we compared two groups of patients receiving iv ACV from day
-7 to day +20 after transplant followed by low-dose oral ACV (200 mg
x 4/day) (group A) or high-dose oral ACV (800 mg x 4/day) (group B) for
a period of 6 months after transplant. Aim of the study was to evaluate
differences in CMV infection (detected by pp65 antigenemia), CMV dis-
ease, other herpes virus diseases, adverse events, probability of survival
and transplant-related mortality (TRM) between the two groups. We
analyzed 116 patients managed between January 1999 and November
2006. The first 60 patients received low-dose oral ACV; from March
2004, we prospectively administered in 56 patients high-dose oral ACV.
The two groups were comparable for age, sex, disease, disease phase at
transplant, CMV serology combination between donor and recipient at
transplant, HLA compatibility, conditioning regimens and supportive
therapy. No differences were observed between the two groups consid-
ering the rate of engraftment and acute and chronic GVHD. The cumu-
lative incidence of CMV infection was 70% in group A and 54% in
group B. This difference was statistically significant (p=0.03). We
observed CMV disease in 2 patients in group A and in 1 patient in group
B. Herpes virus disease was not observed in both groups during the first
6 months after transplant. Observed adverse events that were possibly
related to treatment were nausea and vomiting (55% group A vs 66%
group B) and creatinine increase (45% group A vs 56% group B). The 1-
yr cumulative incidence of TRM was 17% and 21% for groups A and B,
respectively (p=ns). The 1-yr probability of survival was 78% in both
groups. In conclusion, we showed the efficacy of ACV prophylaxis to
control herpes virus infection other than CMV in both groups of patients.
The group receiving high-dose oral ACV showed a statistically signifi-
cant lower incidence of CMV infection; however, no differences were
observed between the two groups in the incidence of CMV disease, nor
in survival or TRM after transplant. As expected, we observed a higher
incidence of adverse events in the group of patients treated with high-
dose oral ACV. Randomized studies are required to confirm these results.

PO-126
ORIENTATION PROGRAMME FOR NURSES ENTERING A BONE MARROW TRANSPLANT
UNIT FOR THE FIRST TIME 

Piras A, Murgia M, Marotto D
U.O Ematologia e CTMO Ospedale Oncologico A. Businco Cagliari, Italy

Introduction. This programme aims at integrating nurses with no previ-
ous experience in a Bone Marrow Transplant Unit into the new environ-
ment with its policies and roles. By the end of this orientation programme,
the nurse becomes able to function independently and carry out the
responsibilities assigned to her/him within the unit. The integration
process is extremely important and requires the collaboration of the expe-
rienced staff members who have to guide, step by step, the new colleague
in all the activities of nursing practice. The experienced nurses, on the oth-
er hand, can find in this process, the opportunity to extend and update their
own Knowledge. Objectives. To standardize the procedures, to decrease the
possibility of errors and accidents, to reduce time for new nurses to
become independent, to improve job quality. Methods. The orientation
programme is based on the use of written guidelines about transplant unit
procedures and on a real time new members’ support from experienced
staff. Conclusions. Encouraging orientation and education of new nurses
entering a Bone Marrow Unit is extremely important to improve the qual-
ity of all transplant unit activity and may also provide a great opportuni-
ty for experienced staff to enhance their professional skills.

PO-127
INCIDENCE OF HHV-6 AFTER NONMYELOABLATIVE HSCT IN REFRACTORY 
MALIGNANCIES

Caravelli D, Rota-Scalabrini D, Carnevale-Schianca F, Balbo L,1 Allione
B,3 Bruno B,2 Capaldi A, Sangiolo D, Sarrafano A,1 Grignani G, Fizzotti
M, Levis A,3 Boccadoro M,2 Aglietta M
Div. Oncologia, Univ.di Torino, I.R.C.C., Candiolo; 1Centro Virus, O.I.R.M.,
Torino; 2Div. Ematologia, ASO SGB, Torino; 3Div. Ematologia, A.O. SS.Anto-
nio e Biagio, Alessandria, Italy

Introduction. Human herpes virus 6 (HHV-6) infections after solid organ
transplants and allogeneic hematopoietic stem cell transplantation
(HSCT) are common and can represent a relevant complication in the post
transplant course. Recently, reduced intensity/non-myeloablative regi-
mens have been developed in the attempt to overcome the transplant-
related toxicity associated with conventional myeloablative condition-
ings. Among several conditionings described, the Seattle group devel-
oped an approach employing a TBI based minimal conditioning coupled
with a robust immunosuppression given pre and post transplant. To date,
there are no data regarding the incidence of HHV-6 infection in the trans-
plant population treated with this regimen. Methods. We evaluated the
incidence of HHV-6 infection in 35 patients who had a non myeloabla-
tive HSCT from a HLA-identical sibling for hematological (21) and
metastatic solid cancers (14). All patients were conditioned with fludara-
bine (30 mg/m2 i.v. on days -4, -3 and –2) and 200 cGy total body irradi-
ation given on day 0. Graft versus host disease prophylaxis consisted of
cyclosporine (CSA) and mycophenolate mofetil (MMF). All patients sero-
logically positive for herpes simplex virus or varicella-zoster virus received
prophylactic low-dose acyclovir from day 0 until day +365. After trans-
plant at days 28, 56, 90 and 180, the presence of HHV-6 DNA by quali-
tative PCR was evaluated in the bone-marrow (BM). HHV-6 infection
was defined as the detection of viral DNA in BM samples. Results. We
observed a total of 15 positive BM samples in the first 180 days post
transplant (rate of events: 11%). The incidence of HHV-6 was 17%(6/35)
on day 28, 2%(1/35) on day 56, 12%(4/32) on day 90 and 14%(4/28) on
day 180, respectively. Among infected patients, at the time of diagnosis
6/6 were on double immunosuppression at day 28, none at day 56, 3/4
at day 90 and none at day 180. In regard to CMV infection, 3 patients had
concomitant BM CMV infection that resolved with gancyclovir treat-
ment in all cases. In one patient, with metastatic colorectal cancer, after
the concomitant CMV and HHV-6 infections, there was a decline in donor
chimerism that resulted in a tri-linear aplasia eventually followed by
autologous hematopoietic recovery. The other 2 patients did not experi-
ence neither severe myelosuppression nor declining donor chimerism.
No patients experienced neurological toxicity. We did not observe a high-
er transplant related mortality in this patient cohort (only one patient
died at six months because of progressive disease) compared with
patients who did not develop HHV-6 infection. No patients required spe-
cific treatment. Conclusions. Our preliminary data suggest that the inci-
dence of HHV-6 infection following low dose TBI based non-myeloab-
lative allogeneic HSCT is low. This complication is overall rather unevent-
ful and self-limited in the vast majority of infected patients. 

PO-128
EXTRAMEDULLARY RELAPSE WITHOUT BONE MARROW INVOLVEMENT AFTER 
ALLOGENEIC BONE MARROW TRANSPLANT: A SINGLE CENTRE EXPERIENCE

Andreini A, Di Bella R, Tecchio C, Tinelli M, Ruggeri G, Sorio M, 
de Sabata D, Ledro S, Pizzolo G, Benedetti F
Divisione di Ematologia e Centro Trapianti Midollo Osseo, Policlinico GB Rossi,
Università di Verona, Italy

Introduction. The curative effect of allogeneic bone marrow or periph-
eral blood stem cell (BM/PBSC) transplant for haematological malignan-
cies is due either to the intensive conditioning chemotherapy, with or
without radiotherapy, either to the immune-mediated graft versus tumor
(GvT) effect. Extramedullary relapse of haematological malignancies fol-
lowing bone marrow transplant is a rare event, particularly in the pres-
ence of a bone marrow remission (5-6% from literature). This suggests
that GvT effect, independently from stem cell source and from a subse-
quent donor lymphocyte infusion (DLI), might be less prominent in
extramedullary (EM) sites than in bone marrow (BM). Methods. From
September 1993 to April 2007, 184 patients underwent allogeneic BMT
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in our institution: sibling (125), unrelated (59), myeloablative (156) and
non-myeloablative (28). Extramedullary relapses, documented by cyto
or histological examination, were observed in 4 patients (2.1%), two
affected by acute myeloid leukaemia (AML) and two by multiple myelo-
ma (MM), with a full donor bone-marrow chimerism. Stem cell sources
were BM in 1 case and PBSC in the 3 remaining cases. Results.

Table 1. 

Diagnosis Transplant Relapse site Time from BMT DLI GvHD Subsequent therapy

AML SIB/RIC Kidney 60 mo y y Surgery + CHT
MM MUD/RIC Skin 23 mo y y Surgery + CHT
MM SIB/RIC CNS 4 mo n n CHT
AML SIB/ABL Muscle, skin, kidney 8 mo y y RT + CHT

Conclusions. Our data confirm the relatively rare occurrence of isolat-
ed extramedullary relapses following allogeneic transplant. In our expe-
rience, according to the literature, the prognosis is poor in spite of sub-
sequent treatments: 1 patient, affected by MM is alive with disease, 2
patients affected by AML died from progressive disease, the fourth MM
patient is alive with smouldering disease. A multicentric study is war-
ranted to analyze a larger series of patients in order to evaluate the real
impact of GvHD on the extramedullary relapse occurrence. 

PO-129
USE OF VALPROIC ACID (VPA) IN ALLOGENEIC HEMOPOIETIC STEM CELL (HSC)
TRASPLANTANTION: A SAFETY AND FEASIBILITY STUDY 

Franceschini L, Cerretti R, Postorino M, Picardi A, Cudillo L, 
Beltrame A, De Angelis G, Di Caprio L, Agostini F, Zenobi R, Viola A,
Federici G, De Felice L, Arcese W

Rome Transplant Network, Policlinico Tor Vergata, Rome, Italy

Background. Local chromatin remodelling and changes in nucleosomal
packaging of DNA are key steps in the regulation of gene expression
affecting cell proliferation and differentiation. VPA, acting as an inhibitor
of histone deacetylases, allows the access of transcription factors to DNA.
Recently, several studies have shown that VPA affects normal HSC pro-
liferation by up-regulating genes involved in stem cell cycling and self-
renewing. Aims of the study. VPA has been safety used in neurology and,
more recently, in haematological malignancies. The aim of this study was
to evaluate clinical safety and feasibility of VPA administration in patients
undergoing allogeneic transplant. The treatment started before transplant,
as prophylaxis of neurological complications of conditioning regimens,
and continued for one month after transplant to evaluate VPA effect on
early HSCs engraftment. Material and Methods. from June 2006 to Febru-
ary 2007 15 pts (9 M, 6 F) entered the study. Median age of pts was 53
years (range 26-63). Five pts were affected by AML, 3 by ALL, 2 by MDS,
3 by NHL, 1 by HD, 1 by MM. Six pts underwent related (5 BM, 1 PBSC)
and 9 pts unrelated (6 CB, 3 PBSC) HSCT. No patient was affected by
haepatic, renal or neurological impairment. Conditioning regimen was
myeloablative in 10 pts and at reduced intensity in 5 pts. VPA was admin-
istrated at initial dose of 200 mg /day (from day -10 to -7) and then the
dose was increased according to the clinical tolerance until 700 mg/day po
at day -2 . After HSC infusion the administration was continued at dose
of 400 mg iv twice a day until recovery of suitable oral absorption and then
pursued by orally formulation until day +30. Pts were daily monitored for
VPA serological level, cyclosporine, haepatic and renal functional param-
eters. Serological VPA concentrations between 50 and 100 µg/ml acquired
for treatment of epileptic patients was considered the therapeutic range
for our patients. Results. Serological levels between 50 and 100 µg/mL
were achieved and permanently kept in 7 pts., while they remained below
the lower range in 8 pts. VPA administration was cautiously discontinued
in 3 pts (2 patients were within the therapeutical range), who showed
alteration of wakefulness state. In the other pts, no neurological or other
adverse effects have been observed. The results in terms of engraftment
were compared with the results of a control group of 12 pts (4 CB, 3 BM,
5 PBSC) that lack VPA treatment. For CB transplantation neutrophils
engraftment time was 19 days in VPA treated pts versus 22 days in con-
trol group; for BM transplantation was 16.5 days vs 20 days; for PBSC
transplantation engraftment time was 14 days for both group. Conclusions.
VPA administration in pts undergoing allogeneic HSCT seems safety and
suitable to avoid seizures. According to observation that only 7/15 pts
achieved right serological level, it seems VPA dosage should be initially

administrated by patient weight (15-30 mg/kg) and subsequently modu-
lated according to clinical tolerance. 

PO-130
ESTROGEN-PROGESTIN-REPLACEMENT THERAPY IN WOMEN AFTER STEM CELL 
TRANSPLANT

Tauchmanovà L,1 De Rosa G, Cerciello G, Cuccurullo R, Ferrara IL,
Vitello M, Rusciano A,1 Colao AM,1 Rotoli B, Selleri C
1Department of Molecular and Clinical Endocrinology and Oncology and
Department of Biochemistry and Medical Biotechnology, Federico II University
of Naples, Italy

Introduction. Transient or persistent premature ovarian failure (POF) is
the most common complication reported after stem cell transplant
(SCT), occurring in more than 90% of women. Methods. A group of
women in their reproductive age (43 allo- and 89 auto-transplanted,
aged 18 to 45 yrs, median 31) who had received myeloablative SCT for
malignant hematopoietic disorders in our institution were evaluated for
in a pilot study with estrogen-progestin-replacement therapy (EPT) 6–24
months after SCT. We chose to give them a cyclic sequential treatment
with 2 mg estradiol daily associated with 10 mg dydrogesterone for 14
days per cycle. All the patients were followed up for at least 12 months.
Results. In our cohort of 132 patients, 55% started EPT after SCT: 25
allo-transplanted and 48 auto-transplanted women; the median period
of treatment was 35.8 months (range, 10-75). One third of women
refused EPT, and in 15% EPT was contraindicated for presence of liver
cGVHD. The EPT treatment was stopped in 3 auto-transplanted patients
who experienced recovery of menstrual cycles during EPT; other 2
women stopped the treatment when their disease relapsed. Only one
woman was taken off EPT because of persistent headache. The other 54
women are still on treatment. This means that, in our experience, the
use of the combined cyclic oral EPT was safe, well tolerated and asso-
ciated with optimal compliance (98%). The incidence of irregular bleed-
ing was very low (2%). During the first 1-4 months of EPT administra-
tion, 10% of treated women had mild regular bleeding, which increased
thereafter. As for the effects of EPT in the autologous setting, such a
treatment reduced all symptoms related to cycle disappearance, and
improved bone mineral density (BMD). In the allogeneic setting, the
treatment reduced all symptoms related to cycle disappearance but did
not affect BMD. Estradiol plus dydrogesterone administration reduced
vasomotor symptoms and those of urogenital atrophy within 2-4
months. EPT did not exacerbated GVHD in previously affected women
and did not worsen any parameter of cutaneous or any other cGVHD
form in women who started EPT having a mild chronic GVHD. Conclu-
sions. EPT was associated with a excellent compliance, due to very few
adverse effects, and led to a dramatic improvement of vasomotor, uro-
genital and psychological symptoms related to estrogen deficiency. 

PO-131
INFLUENCE OF CYTOKINE GENES SINGLE NUCLEOTIDE POLYMORPHISMS (SNPS) ON
THE OUTCOME OF HEMATOPOIETIC ALLOGENEICSTEM CELL TRANSPLANTATION (HSCT)

Verga L, Mascaretti L,1 Riva M,1 Rossini F, Scollo C, Perego A, 
Terruzzi E, Parma M, Pioltelli PE, Pogliani EM

Hematology Unit and 1Immunotrasfusional Service,Ospedale S. Gerardo, Uni-
versità di Milano Bicocca, Monza, Italy

Polymorphisms in cytokine genes and their promoters have been
shown to influence hematopoietic stem cell transplantation (HSCT) out-
come. However published data is still controversial. Methods. to summa-
rize published data on the relevance of cytokine polymorphism and
HSCT, we first performed a standard search in Pubmed. Original papers
published by peer-reviewed journals between 1998 and 2006 were
selected (23 papers from 15 centres). We evaluated 64 consecutive
patients (pts) affected by hematological malignancies transplanted from
1998 to 2006 with HLA identical sibling donors. Median age: 48 years.
38 myeloablative conditioning, 26 reduced intensity. Stem cells source:
31 bone marrow; 33 peripheral blood. In our experimental study, PCR-
SSP was employed for detecting SNPs involving positions -592 (A/C), -
819 (T/C) and -1082 (A/G) of Interleukin10 (IL10); position -308 (A/G)
for Tumor Necrosis Factor alpha (TNFa); position -174 (G/C) for Inter-
leukin 6 (IL6); position +874 intron 1 (T/A) for Interferon-gamma
(IFNg);positions at codon 10 (T/C) and codon 25 (C/G) for Transform-
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ing Growth Factor beta 1 (TGFb1). Results. In literature, 11 cytokines
and 7 receptors/regulatory factors were analysed for a total of 38 poly-
morphisms. Overall, 4720 patients were studied, median number per
study 115 (49-993). 6 papers found TNFa predictive of GVHD, 5 of sur-
vival and 5 found no correlations with either. 9 studies found IL10 poly-
morphisms predictive of GVHD, 3 of survival and 3 found no effect. 3
papers report a correlation between IL6 polymorphism and cGVHD, 2
with aGVHD and 1 found no effect. In our study: IL6: pts with allele C
had a better survival than those with the G allele and the G/G genotype
was related to severe aGVHD but not to cGVHD. TGFb1: pts with G/G
had a greater incidence of aGVHD and worse survival. IL10: 4 pts pre-
sented the ATA/ATA genotype (high producers), all of them died, 3 with
severe aGVHD. 32 pts with the C/C genotype in position -592 (low pro-
ducers) had a survival of 39%, while 28 pts with C/A genotype had a
survival of 65% (p=0.01). Incidence of aGVHD was 22/32 in pts with
C/C genotype in -592 and 14/28 in pts with C/A. No correlations were
found between SNPs of others cytokines and HSCT outcome. Discussion.
The role that cytokines play in GVHD and HSCT outcome is complex.
Larger and more standardized studies are necessary to define more pre-
cisely the role of cytokine polymorphisms in HSCT before introducing
these tests on a routine basis

PO-132
TREOSULFAN/FLUDARABINE AS PRE-TRANSPLANT CONDITIONING FOR PATIENTS WITH
HIGH RISK HEMATOLOGIC MALIGNANCIES AND HIGH COMORBIDITY INDEX

Baronciani D, Rambaldi A, Iori AP, Di Bartolomeo P, Deplano S, Pilo F,
Depau C, Micò C, Santarone S, Angelucci E
U.O. Ematologia Ospedale A. Businco Cagliari, Italy

Treosulfan (a new busulfan derivative alkylating agent) has demon-
strated antileukaemic and immunosuppressive activity in pre- allogene-
ic stem cell transplant setting (allo HSCT) in high risk hematologic
patients. For this reason we started a Treosulfan based conditioning with
the aim to reduce toxicity and Transplant Related Mortality (TRM) in
patients with high risk malignancies , non fitting criteria of age and of
comorbidity for standard conditioning regimens. Evaluations of Overall
Survival (OS), Disease Free Survival (DFS), TRM and relapse were sec-
ondary objectives of the study. Since July 2005 to March 2007 , 39 con-
secutive patients (20 males, 19 females ) entered this study. Mean age
was 43 years (range 17-65 ). Underlying diseases were: Acute Leukemias
(8 ALL, 10 AML , 4 CML, 3 MM., 10 MDS, 1 hystiocitic sarcoma , 1 HD,
2 IMF). All patients were heavily pretreated ; only 15/39 were in CR at
the moment of the transplant; mean Hematopoietic Cell Transplant-
Comorbodity Index (HCT-CI ) was 2 according to the Seattle criteria.
Conditioning consisted of Treosulfan 12-14 gr/m2 for 3 days in combi-
nation with Fludarabine 30 mg/m2 for 5 days. Cyclosporine plus short
MTX were used as GVHD prophylaxis ; anti-Thymocyte globulin (Thy-
moglobulin ) was used in patients receiving PBSCs and MUD trans-
plants. Twenty-two (22) patients received HSCs from HLA identical sib-
lings and 17 from match unrelated donors. Source of stem cells were
bone marrow in 14 patients and peripheral blood stem cells in 25
patients. Thirty-seven (37 ) patients (95%) engrafted; mean time to neu-
trophil >500×109/L was 16 days (range 10-26) , to platelets >20000×109/L
was 16 days (range 10-24) . One (1) patient did not engraft (a sAML
patient with previous thyroid cancer and Iodine 131 radiation); 1 patient
was not evaluable for early death at day +9. Four(4) patients experienced
Gastro-Intestinal (GI) toxicity (2 grade II, 2 grade I ), 1 patient had grade
II liver toxicity and 5 grade I, 1 patient had grade I renal toxicity. Six (6)
pts presented acute GVHD (4 grade I, 2 grade II). One patient had
CrGVHD and it was limited. Twenty-one (21) patients are alive (54%):
KM-probability OS curve at 19 months is 39% (CI 20-59); 100 days – OS
is 77% (CI 64-91). Eithteen (1) patients (46%) are in complete remission
with a median follow-up of 9 months (range 1-19 months ). Eithteen (18)
patients died (46%): 13 for recurrent disease, 4 for TRM , 1 for a Tran-
sient Ischemic Attack (TIA) 3 months after transplant. This preliminary
study underlines that Treosulfan-Fludarabine association is an effective
conditioning regimen even in high risk patients with advanced phase of
disease. Engraftment is rapid , regular and sustained and post transplant
toxicity is reduced. Longer follow up is necessary to evaluate the anti-
tumor capacity of this regimen but disease status at transplant is the
most important risk factor for outcome (OS 60% for patients in CR vs
OS 28% for patients in relapse). 

PO-133
SUBSETS OF CD34+ AND ENGRAFTMENT KINETICS IN ALLOGENEIC PERIPHERAL STEM
CELL TRANSPLANTATION IN AML PATIENTS

Pastore D, Mestice A, Carluccio P, Gaudio F, Perrone T, Giordano AM,
Leo M, Giannoccaro M, Pannunzio A, Mongelli P, Di Maso S, 
Mazzone AM, Liso V, Specchia G
Hematology Section,DAP, University of Bari, Italy

Engraftment kinetics in allogeneic peripheral blood stem cell transplan-
tation (alloPBSCT) depend on the number and efficiency of the stem cells
in the graft, the conditioning regimen and GvHD prophylaxis. Currently,
stem cell evaluation is performed by counting CD34+ cells; however,
CD34+ cells are a heterogeneous population including the early uncommit-
ted fraction as well as different subsets committed to one or the another
lineage; hence, defining the CD34+ subset most predictive of engraftment
and its threshold value would be of the utmost importance. This study
aimed to identify which graft product subset of CD34+ cells might be the
most predictive of early hematopoietic recovery following alloPBSCT.
The relationships between the number of mature subsets of CD34+ cells
(CD34+/CD33+, CD34+/CD38+, CD34+/DR+ and CD34+/CD133–) and
immature subsets of CD34+ cells (CD34+/CD33–, CD34+/CD38–, CD34+/DR–

and CD34+/CD133+) and early neutrophil and platelet engraftment were
studied in a homogeneous series (for disease, pre-transplant chemothera-
py, conditioning regimen GvHD prophylaxis) of 31 acute myeloid
leukemia (AML) patients after alloPBSCT from HLA-identical siblings. All
patients received the BU-CY regimen consisting of busulfan 4 mg/kg/day
for 4 consecutive days followed by cyclophosphamide 60 mg/kg/day for
2 consecutive days; GvHD prophylaxis included cyclosporin and
methotrexate. The CD34+ dose infused ranged from 2.9 to 8.8×106/Kg
(median 4.6); the percentage of immature CD34+ cells was 40% for
CD34+/CD33–, 65% for CD34+/CD38–, 5% for CD34+/DR– and 70% for
CD34+/CD133+; this translates into a median dose of 1.8×106/Kg (range 0.3-
5) for CD34+/CD33–, 2.8×106/Kg (range 0.1-6.2) for CD34+/CD38–,
0.3×106/Kg (range 0.05-2.3) for CD34+/DR– and 3.2×106/Kg (range 0.6-
5.2)×106/Kg for CD34+/CD133+. Median time to achieve engraftment of
neutrophils and platelets was 13 days (range 10-16) and 15 days (range 13-
19), respectively. In our experience the total CD34+/CD133+ cell number
was inversely correlated with the days required for recovery of 0.5×109/L
neutrophils (r = -0.82, p=0.02) and 20×109/L platelets (r=-0.60, p=0.06);
this correlation was better than the total CD34+ cells dose and neutrophil
(r =-0.70, p=0.05) and platelets engraftment (r=-0.56, p=0.07). No correla-
tion was found between the other CD34+ subsets and neutrophil and
platelets engraftment. We suggest that a high number of CD34+/CD133+

peripheral blood stem cells may be associated with faster neutrophils and
platelets recovery; these findings may help to predict the repopulating
capacity of PBSC in patients after allogeneic PBSCT, especially when a rel-
atively low number of CD34+ cells is infused.

PO-134
AUTOLOGOUS HEMATOPOIETIC STEM CELL TRANSPLANTION (HSCT) FOLLOWED BY
ALLOGRAFT WITH NON-MYELOABLATIVE CONDITIONING (TANDEM PROTOCOL) IN 
MULTIPLE MYELOMA PATIENTS: A SINGLE CENTER EXPERIENCE 

Carella AM, Greco MM, Savino L, Bodenizza C, Dell'Olio M, 
Falcone A, La Sala A, Mantuano S, Melillo L, Merla E, Nobile M, 
Sanpaolo G, Scalzulli P, Cascavilla N
Hematology and Stem Cell Transplantation, IRCCS Casa Sollievo della Sof-
ferenza Hospital, San Giovanni Rotondo, Italy

Patients and Methods. Since January 2001 to April 2007 26 consecutive
patients (pts) older than 50 years with newly diagnosed Multiple Myelo-
ma (MM) (M 16, F 10; stage IIIA 23, IIIB 3) underwent HSCT autograft
followed by an allograft with non-myeloablative conditioning (tandem
protocol). The pts received HD Melphalan (200 mg/mq) followed by
autologous PB-SCT. After a median of 90 days, the pts underwent RICT
(Fludarabine + 2 Gy TBI). Acute GvHD prophylaxis consisted of MM
and cyclosporine. Chimerism analysis was performed using STR-PCR
and donor engraftment was evaluated at day +15,+30,+45,+60,+90 on
unfractionated BM cells. All pts received a HLA identical donor mobi-
lized PBSC and the graft contained a median of 3,3×106 (range 1-6,8)
CD34+ cells/kg body weight. After RICT, on day +15, 4 (15%) pts
showed a complete donor chimerism; on day +90, 24 (92%) showed a
complete donor chimerism; two pts with mixed chimerism received a
DLI on day +30 and one of these achieved full donor chimerism. Results.

haematologica/the hematology journal | 2007; 92(s3) | 105

41° Congress of the Italian Society of Hematology Bologna, Italy, October 14-17, 2007



Grade I-II and III acute GVHD occurred in 5 (19%) and 2 (7%) pts respec-
tively. Five pts (19%) developed a mild and 5 (19%) an extensive chron-
ic GVHD. Eleven pts (42%) achieved CR and they are in CCR at
+72,+72,+66,+64,+,61,+35,+30,+19, +15 and +15 months; 1 patient in
CR died for cardiopathy. Five pts (20%) are in PR. Nine (35%) pts not
in CR showed a progressive disease and 7 (27%) of them died. With a
median follow-up of 30 months, 18 (70%) are alive. Conclusions. We
demonstrated that survival after allogeneic transplantation is favourable:
62% of all pts achieved CR or PR. None patients died after RICT. Pan-
cytopenia after RICT was minimal and sustained allogeneic stem cell
engraftment occurred in 90% of patients. A good correlation between
GVHD, full chimerism and remission was found. All patients in CR
developed acute/chronic GVHD and the presence of GVHD correlated
with a lower relapse rate. In all patients the achievement of CR was
gradual and a constant regression of the monoclonal band was observed.

PO-135
ALLOGENEIC HEMOPOIETIC STEM CELL TRANSPLANTATION FOR PATIENTS WITH
MYELODISPLASTIC SYNDROME: THE EFFECT OF BLAST COUNT AND DISEASE STATUS AT
TRANSPLANT

Bacigalupo A, Lamparelli T, Gualandi F, Occhini D, Bregante S, 
Raiola AM, Ibatici A, di Grazia C, Dominietto A, Bruno B, 
Van Lint MT, Frassoni F
Divisione di Ematologia e Trapianto di Midollo, Ospedale San Martino, 
Genova, Italy

Aim of the study. We report the outcome of 136 patients with myelodis-
plastic syndrome (MDS who underwent an allogeneic hemopoietic stem
cell transplant (HSCT) between 1983 and 2005 in out Unit. Patients. We
divided patients in 3 groups, (1) MDS with blasts <5% at diagnosis (n=35),
(2) MDS with blast counts ≥ 5% at diagnosis, but in first remission (CR1)
at the time of transplant, after receiving induction chemotherapy (n=39)
and (3) MDS with blast counts ≥5% at diagnosis, who came to transplant
without chemotherapy or beyond CR1 (n=53). Group 2 and 3 included
MDS secondary to a previous hematologic or non hematologic malignan-
cy. MDS patients without blasts were offered an allogeneic HSCT because
of multilineage cytopenia and/or unfavourable cytogenetic abnormalities
and came to transplant without previous chemotherapy. Conditioniong
regimens were either a conventional cyclophopshamide and total body
irradiation (n=58) or a thiotepa based reduced intensity regimen (RIC)
(n=69). Prophylaxis of graft versus host disease was cyclosporin and methy-
otrextae for all patients; in unrelated and family mismatched donors we
added anti-thymocyte globulin. Results. MDS patients without blasts were
significantly older and had a longer interval diagnosis-transplant (Table 1). 

Table 1. 

MDS MDS MDS
No blasts Blasts≥5% Blasts≥5%

CR1 >CR1

N= 35 39 53
Age (years) 47 (22-66) 39 (20-54) 43 (9-64)
Interval Dx-Transplant 547 205 317
Alternative donors (%) 57% 25% 40%
TRM 34 35 69
RRD 5 10 20
Alive 57% 44% 6%
Median follow up (dd) 1557 2583 1384

The cumulative incidence of transplant related mortality (TRM) was
34%, 35% and 69% in the 3 groups of patients (p=0.0006) (Table 1).
Relapse related death (RRD) was 5%, 10%, 20% (p=0.1). With a medi-
an follow up of 1557, 2583 and 1384 days, the proportion of patients sur-
viving at 10 years is respectively 57%, 44%, 6% (p<0.0001). There was
no difference in survival between patients grafted from identical sib-
lings or unrelated donors; age (</>51 years) was not a significant predic-
tor of survival. Conclusions. We confirm that long term survival can be
achieved in hypoplastic MDS with no blasts at diagnosis, irrespective of
donor type. MDS with blasts at diagnosis have similar outcome only if
grafted in CR1, after induction chemotherapy. MDS patients diagnosed
with blasts and who come to transplant without induction or beyond
CR1 have a very poor outcome.

CHRONIC LYMPHOCYTIC LEUKEMIA AND
LYMPHOPROLIFERATIVE SYNDROMES

PO-136
ZAP-70 NEGATIVE B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA TRANSFORMED TO
HODGKIN LYMPHOMA: A CASE REPORT

Niscola P, Del Principe MI, Palombi M, Fratoni S,1 Piccioni D, 
Maurillo L, de Fabritiis P, Amadori S, Del Poeta G
Hematology Division, Tor Vergata University, S. Eugenio Hospital, 1Department
of Pathology, S.Eugenio Hospital, Rome, Italy

The transformation of B-cell Chronic Lymphocytic Leukemia (CLL)
into more aggressive lymphoproliferative disorders in the form of
Hodgkin lymphoma (HL) is a rare event portraying a very poor progno-
sis. From the analysis of CLL biologic features predisposing to this com-
plication arise some concerns which can be elucidated by the following
presentation of a case recently observed by us. A 60 year old man was
diagnosed as having a classic B-CLL (stage II according to Rai classifica-
tion) in November 1990 and followed for 11 years until the progression
to stage IV. The molecular analysis of genes encoding for the variable
region of immunoglobulin heavy chains (IgVH) revealed a mutated sta-
tus (VH: 4-61; D: 7-27; JH: 4; % of mutation: 5.4). CD38 and ZAP-70
determined by flow cytometry were negative and FISH analysis showed
no abnormalities. He underwent standard treatment with fludarabine
achieving a complete response (CR) consolidated (January 2002) by four
weekly standard doses of rituximab. CR was maintained until May 2006
when the patient presented general malaise, emaciation, mild
splenomegaly without palpable lymph nodes and severe hypocromic
anemia. A CT-scan revealed multiple deep enlarged nodes. A trephine
bone marrow biopsy showed histological and immunohistochemical
findings of a classic HL arising in CLL, so that a rare variant of Richter
syndrome with HL features was diagnosed (Figure 1). 

Figure 1. BM trephine biopsy. Diffuse interstitial infiltration by monomorphic
small lymphoid cells (A) positive for CD79 alpha (B), CD20 (C) and CD5 (D)
antibodies, whereas only a focal and weak expression of CD23 was observed
(E). Staining for CD3 was negative (F). Several mono and multinucleate vari-
ants of Hodgkin’s cells and Diagnostic Reed-Sternberg cells (G-L-M) were
detected into many areas of trephine, in a background of polymorphic chron-
ic inflammatory cells (G). Hodgkin’s cells showed positive staining for CD30
(H) and CD15 (I) but were unstained with CD20 (L). CD68 staining revealed
a rich background of monocyte-macrophages (M). A dense and diffuse
increase in reticulin forming extensive intersections and focal thick collagen
fibers was revealed (N). 

The patient was unsuitable for any treatment and died two weeks
after the HL diagnosis. Conclusions. Richter syndrome with HL features
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is an uncommon event, occurring in 0.4% CLL patients and portraying
a very poor clinical course with a reported median overall survival (OS)
and a progression-free survival (PFS) of 0.8 and 0.4 years, respectively.
Most HL transformations of CLL developed in patients who have
received previous treatments, mainly fludarabine or other purine analogs
and rituximab (Tsimberidou AM et al, Cancer 2006). So, treatments giv-
en for CLL represent a crucial risk factor for the development of the sec-
ondary HL. This severe complication, paradoxically, occurs only in CLL
patients with clinically most favourable biological features, such as the
IgVH mutated status and the lack of ZAP-70 expression, which have
been strongly associated with longer PFS and OS compared to unmutat-
ed and ZAP-70 positive CLL patients (Del Principe et al., Blood 2006),
among which HL transformation has not been reported until now.
Indeed, HL, which doesn’t express ZAP-70, originates from IgVH mutat-
ed and ZAP-70 negative B-cells, thereby, the progression to HL may
occur only in patients with a mutated ZAP-70 negative CLL, which is
provided by itself of a favourable course and a long survival, as observed
in our case. Therefore, given the poor clinical outlook of the HL trans-
formation occurring in an otherwise good prognosis CLL, and the key
role of the treatments in its development, the decision to treat a ZAP-70
negative patient should be carefully evaluated, avoiding any early inter-
ventions if they aren’t absolutely mandatory.

PO-137
IMMUNOGLOBULIN VARIABLE HEAVY-CHAIN (IG VH) MUTATIONAL STATUS AND TUMOR
MICROENVIRONMENT INTERACTIONS IN B-CELL CHRONIC LYMPHOCYTIC LEUKAEMIA
(CLL)

Pantaleoni F,1 Coscia M,1 Bussolati B,2 Deambrosis I,2 Peola S,1

Rigoni M,1 Boccadoro M,1 Camussi G,2 Massaia M1

1Division of Hematology, Department of Medicine and Experimental Oncology,
Laboratory of Hematology Oncology, Center for Experimental Research and
Medical Studies, San Giovanni Battista Hospital, University of Turin, Torino;
2Department of Internal Medicine, Renal Vascular Pathophysiology Laboratory,
University of Turin, Italy

Introduction. A prominent role in microenvironment-mediated survival
of chronic B-CLL cells has to be ascribed to cell-cell contacts and to the
engagement of surface receptors, such as CD40. The engagement of this
molecule by its ligand, CD154, transduces a survival signal which is
mediated by the nuclear translocation of NF-κB. B-CLL consists of 2 clin-
ical entities with either somatically hypermutated (M) or unmutated
(UM) IgVH regions. We found that M and UM B-CLL cells have differ-
ent interactions with tumor microenvironment. UM B-CLL, but not M
B-CLL, have a high rate of spontaneous apoptosis in vitro, are largely
dependent from extrinsic stimuli of survival, such as IL4 and bone mar-
row stromal cells (BMSCs) and are susceptible to the action of agents
which specifically interfere with CD40-CD154 interactions. Methods.
Peripheral blood mononuclear cells from M and UM B-CLL patients
were cultured either alone or with IL4 2 ng/mL or in co-culture with
BMSCs and then evaluated for cell viability and apoptosis rate by Annex-
in/Propide Iodide staining and cytofluorimetric analysis. The role of
CD40-mediated survival signalling in M and UM B-CLL was explored
by culturing B-CLL cells from M and UM patients, in the absence or the
presence of extrinsic survival stimuli (IL4 or BMSCs), with a sintetic
antagonistic peptide which specifically blocks the CD40-CD154 inter-
action. Results. M B-CLL have a low rate of spontaneous apoptosis in vit-
ro and survival of clonal B cells is largely independent from the presence
of soluble factors (i.e. IL4) and cellular components, such as BMSC lines
and BMSCs derived from B-CLL patients. On the contrary, UM B-CLL
cells spontaneously undergo to apoptosis in the absence of extrinsic sur-
vival stimuli. In vitro exposure of UM B-CLL cells to a CD154-derived
antagonistic peptide determines a significative reduction in the absolute
number of viable clonal B cells and a consistent increase in the percent-
age of apoptotic cells,in the presence of IL4 and BMSCs. Conclusions.
Defective apoptosis of UM B-CLL cells have to be ascribed not only to
intrinsic defects of the neoplastic cells, but also to specific interactions
of the malignant cells with the tumor microenvironment. Sintetic pep-
tides targeting CD40-CD154 interaction have shown to abrogate sur-
vival signals provided by the tumor mileau in UM B-CLL and can be
regarded as a promising strategy to overcome the mechanisms of drug
resistance and to improve the outcome of high-risk patients.

PO-138
DIAGNOSTIC POTENTIAL OF CD38 COMBINED WITH ZAP-70 EXPRESSION IN 
PREDICTING MUTATIONAL STATUS OF IMMUNOGLOBULIN HEAVY-CHAIN VARIABLE
REGION IN CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) 

Gentile M, Cutrona G,1 Tripepi G,2 Callea V,3 Stelitano C,3 Spriano M,4

Rossi E,4 Matis S,1 Megna M,5 Colombo M,1 Festini G,6 Zupo S,5

Neri A,7 Molica S,8 Ferrarini M,1 Morabito F
Unità Operativa di Ematologia, Azienda Ospedaliera Cosenza, 1Divisione di
Oncologia Medica C, IST, Genova; 2CNR - IBIM Azienda Ospedaliera di Reg-
gio Calabria; 3Unità Operativa di Ematologia, Azienda Ospedaliera di Reggio
Calabria; 4Dipartimento di Ematologia, Azienda Ospedaliera S. Martino Gen-
ova; 5Divisione di Diagnostica delle Malattie Linfoproliferative, IST, Genova;
6Divisione di Ematologia, Ospedale Maggiore Trieste; 7Centro di Genetica Mol-
ecolare ed Espressione Genica, Fondazione IRCCS Ospedale Maggiore Policlin-
ico, Mangiagalli e Regina Elena, Milano; 8Unità Operativa di Oncologia Med-
ica, Azienda Ospedaliera Catanzaro, Italy

Background. In the 1999 the relevant prognostic impact of the IgVH
genes mutation status in CLL patients has been reported. Although some
authors proposed CD38 and Zap-70 expression as surrogate of this
parameter, subsequent studies have not confirmed these data. Aims. To
assess the diagnostic power of CD38 and ZAP-70 expression alone or in
combination in order to predict the frequency of VH mutational status.
Patients and Methods. We have conducted here a study on 487 CLL
patients whose neoplastic cells were characterized for ZAP-70 by west-
ern blot (cases were classified as ZAP-70strong, ZAP-70weak and ZAP-
70neg), CD38 expression and IgVH gene status. Data analysis was carried
out by using ROC curves analysis, Kappa statistics and logistic regres-
sion analysis. Results. The areas under the ROC curves (AUC) of CD38
and ZAP-70 to predict VH mutational status were both significantly
higher than those of diagnostic indifference (0.752 and 0.779, respec-
tively) (p<0.001). The diagnostic potential of CD38 (as categorised
according to the best cut-off in ROC analysis, i.e. 30%), and ZAP-70 [as
categorized in negative (negative and weak expression) and positive
(strong expression)] to predict VH mutational status was as follows: sen-
sitivity (66% and 55%, respectively), specificity (81% and 89%), posi-
tive predictive value (67% and 75%), negative predictive value (80%
and 77%), accuracy (75% and 76%). Kappa statistic revealed that the
agreement between IgVH mutational status and CD38 and ZAP-70
expression was of moderate degree (K=0.46, p<0.001 and K=0.41,
p<0.001, respectively). Remarkably, the combination of CD38 and ZAP-
70 significantly improved the diagnosis of VH mutational status, the
AUC of the combination of these two markers (0.827, p<0.0001) being
significantly higher than those of CD38 (AUC: 0.752) and ZAP-70 (AUC:
0.779) considered separately (p<0.05). The association between CD38
and ZAP-70 and the VH mutational status was further investigated by
logistic regression analysis. We divided patients into 4 groups: Group 1:
CD38neg/ZAP-70neg; Group 2: CD38pos/ZAP-70neg; Group 3: CD38neg/ZAP-
70pos; Group 4: CD38pos/ZAP-70pos. By this method we found that the risk
(odds ratios) of being IgVH germline was equally high in patients in
groups 2 and 3 (odds ratio: 4.9 and 5.7, respectively) and achieves a very
high value in patients in the fourth group with alteration in both CD38
and ZAP-70 (odds ratio: 48) (p for trend: <0.001). Finally we evaluated
the predictive power of IgVH mutational status on progression-free sur-
vival (PFS) in these 4 groups and we observed that this parameter was
significantly correlated to PFS in all categories but fourth group. Conclu-
sions. This study demonstrated the combination of CD38 and ZAP-70 is
of high diagnostic potential for distinguishing between mutated and
unmutated CLL cases. In the subgroup of patients with alteration in both
markers (CD38pos/Zap-70pos) the risk of being IgVH germline is about 50
times higher than in those in the reference group (CD38neg/ZAP-70neg). Of
note, in the fourth group (CD38pos/Zap-70pos), the IgVH mutational sta-
tus did not significantly discriminate the PFS.

haematologica/the hematology journal | 2007; 92(s3) | 107

41° Congress of the Italian Society of Hematology Bologna, Italy, October 14-17, 2007



PO-139
UNMUTATED IGVH AND HIGH RISK CYTOGENETIC ABNORMALITIES PREDICTING OUT-
COME IN PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKAEMIA TREATED AS FRONT-LINE
CHEMOTHERAPY WITH ORAL FLUDARABINE AND CYCLOPHOSPHAMIDE.

Laurenti L, De Padua L, Tarnani M, Piccioni P, Innocenti I, Piccirillo N,
Giammarco S, Zini G, Puggioni P, Efremov D, Marietti S, Garzia M,
Chiusolo P, Sica S, Leone G
Università Cattolica del Sacro Cuore Roma, Italy

The synergistic action of fludarabine with cyclophosphamide has
demonstrated advantages as front line therapy in untreated patients
with advanced chronic lymphocytic leukemia (CLL). The oral formula-
tion of fludarabine showed a similar safety profile and response rate as
the intravenous compound. Primary end-point of our study was to test
efficacy and safety of the oral formulation of fludarabine combined with
cyclophosphamide (FC) as front-line therapy in patients with progres-
sive CLL. As secondary end-point we examined the impact of biologi-
cal prognostic factors on treatment outcome. Thirty-five untreated
patients with progressive CLL, with a median age of 69 years (52-75)
received oral fludarabine (30 mg/sm) and oral cyclophosphamide (250
mg/sm) for 3 consecutive days every 4 weeks, for a total of 6 cycles.
Thirty patients were in stage B/II with progressive disease, 1 in stage
C/III, and 4 in stage C/IV. Fifteen patients had unmutated and 14 mutat-
ed IgVH genes; in 6 patients the mutation status was not evaluable. Sev-
en patients had the high rish cytogenetic abnormalities del(11q22.3) or
del(17p13.1). Fifteen patients had more than 20% ZAP-70 expression
and 8 patients had more than 30% CD38 expression. Fourteen patients
obtained complete response (40%) and 13 partial response (37%). The
median time to progression after treatment (TTP) was 23 months, while
the median time before starting a new therapy (TTR) was 38 months.
Four patients died after progression of disease. Mild extra-hematologi-
cal toxicity consisting of nausea and vomiting occurred in 13 patients
during the treatment. Significant statistical differences were noticed in
terms of overall response rate (ORR) (p=0.011), TTP (p=0.015) and TTR
(p=0.044) between the group with high risk-cytogenetic abnormalities
and the low-risk group. Significant statistical differences were noticed
in terms of TTP and TTR between the IgVH mutated and unmutated
groups (p=0,034 and p=0,025). The over-expression of ZAP-70 or CD38
did not significally influenced the ORR, TTP, and TTR. Oral FC as front-
line therapy in CLL achieved a good overall response rate in our series
of patients. The haematological and extra-hematological side effect were
mild. These results support the use of oral FC as front-line therapy in
patients with favourable biological parameters. Patients with unmutat-
ed IgVH genes and/or high risk-cytogenetic abnormalities should be
considered for alternative more aggressive therapies. 

Table 1. Response (%) in relation to patients characteristics.

Group OR CR PR SD PD

All patients (n=40) 55.0 27.5 27.5 32.5 12.5

Failed fludarabine (n=25) 56.0 28.0 28.0 32.0 12.0

Failed rituximab (n=13) 46.2 23.1 23.1 53.8 0

Stage C (n=15) 53.4 26.7 26.7 33.3 13.3

ZAP-70 positive (n=23) 47.8 21.8 26.0 39.2 13.0

Unfavourable cytogenetic (n=22) 45.4 22.7 22.7 40.9 13.7

17p- (n=6) 66.6 33.3 33.3 33.3 0

Age≥65 years (n=30) 50.0 23.3 26.7 36.6 13.3

Age≥70 years (n=15) 46.7 33.3 13.4 33.3 20.0

PO-140
CLINICAL SIGNIFICANCE OF CD69 EXPRESSION IN B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA (B-CLL) 

Del Poeta G, Del Principe MI, Luciano F, Maurillo L, Buccisano F, 
Gattei V,1 Niscola P, Venditti A, Irno Consalvo M, Catalano G, 
de Fabritiis P, Amadori S
Dept of Hematology, University Tor Vergata, Roma; 1Clinical and Experimen-
tal Hematology, CRO, Aviano (PN), Italy

CD69 is expressed in all leukocytes during activation with rapid kinet-
ic onset (2-4 hours) in lymphoid cells. Leukemic cells from all B-CLL

cases exhibit features of activated and of antigen-experienced B lympho-
cytes based on the overexpression of the activation markers CD23,
CD25, CD69 and CD71 (Damle, 2002). Moreover, the unmutated B-
CLL group shows a rapid disease progression and an inferior overall sur-
vival (Damle, Hamblin, 1999). Both CD69 and the unmutated group
resemble B cells at an earlier state of activation than the mutated group.
The primary aims of our study were: 1) to determine progression-free
survival (PFS) upon CD69 expression; 2) whether CD69 could predict
varied outcome within mutated and unmutated subgroups; and finally
3) whether CD69 was an independent prognostic factor. Therefore we
investigated 237 pts, median age 65 years (range 37-87), 126 males and
111 females. With regard to modified Rai stages, 67 patients had a low
stage, 161 an intermediate stage and 9 a high stage. CD69 was deter-
mined by a multicolor flow cytometric method fixing a cut-off value of
30%. CD69+ B-CLL patients were 72/237 (30%). CD69 <30% and Ig V
gene mutated status were significantly correlated (69/87; p=0.00006).
Furthermore, we found significant associations between lower CD69
and lower CD38 (133/179; p=0.005) or lower ZAP-70 (109/143;
p=0.005). Besides, lower levels of soluble CD23 (sCD23) were associat-
ed with CD69 lower than 30% (118/148; p<0.00001). With regard to
clinical outcome, a significant shorter PFS was observed in CD69+ pts vs
CD69 negative pts (5% vs 56% at 14 years, p<0.00001, Figure 1) as well
as in unmutated pts vs mutated pts (7% vs 46% at 12 years; p<0.00001).

Figure 1. 

To further explore the prognostic impact of CD69, we investigated its
expression within unmutated (39 pts) and mutated (87 pts) subsets. As
a matter of fact, this activation marker identified two subsets of pts at
different PFS within the mutated subgroup (57% for CD69 negative pts
vs 9% for CD69+ pts at 9 years, p=0.00003). In multivariate analysis of
PFS, ZAP-70 (p=0.0005), sCD23 (p=0.005) and CD69 (p=0.007), result-
ed to be independent prognostic factors. The early activation marker
CD69 was very useful to identify pts at different progression rate, par-
ticularly within the mutated subgroup. Since the mutated subset consists
of a heterogeneous population with a variable progression, CD69 anti-
gen may be added to identify progressive pts and to take timely thera-
peutic decisions. 

PO-141
CELLULAR AND CIRCULATING LEVELS OF VASCULAR ENDOTHELIAL GROWTH FACTOR
(VEGF) AND THEIR CORRELATION WITH BIOLOGICAL PARAMETERS IDENTIFYING HIGH-
RISK PATIENTS IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA

Molica S,1 Vitelli G,2 Cutrona G,3 Todoerti K,5 Mirabelli R,1 Morabito
F,4 Neri A,5 Ferrarini M3
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Information dealing with clinical relevance of serum and cellular
expression of VEGF in CLL are lacking. With this in mind we analyzed
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the correlation of both circulating and cellular VEGF levels with muta-
tional status of IgVH, CD38– or ZAP-70-expression in two independent
B-CLL patients’ cohorts. In 47 Binet stage A B-cell CLL patients serum
levels of VEGF, measured at time of first diagnosis with an ELISA assay
(VEGF Quantikine, R & D System) were significantly higher (median,
219 pg/mL; range, 36-2000 pg/ml) than controls (median, 142; range, 40-
487 pg/mL; PP<0.02; Mann-Whitney test) and could be used as an indi-
cator of the density of BM (bone marrow) angiogenesis as suggested the
close correlation with BM microvessel number (r=0.365; p=0.005). Fur-
thermore, we found a positive association between VEGF circulating
levels and mutational status of IgVH (p=0.005), CD38– (p=0.03) or ZAP-
70-expression (p=0.03). In an independent patients’ set belonging to a
cooperative database which accounts for 60 B-CLL patients, we inves-
tigated VEGF at gene expression level. To this purpose gene expression
of purified cells from 60 patients were profiled using high-density
oligonucleotide microarrays. Analysis of normalized expression values
of VEGF gene transcript denoted a discrete expression in B-CLL cells.
Interestingly, the pattern of distribution of gene expression level did not
reflect either clinical stage (p=0.131) or biological variables of prognos-
tic relevance such as mutational status of IgVH (p=0.678), CD38–

(p=0.406) or ZAP-70-expression (p=0.06). In conclusion, our observa-
tions suggest that B-CLL cells express VEGF at cellular level, however,
only the circulating counterpart which accounts for VEGF derived from
both leukemic and accessory cells correlates with newer biological vari-
ables of prognostic relevance in CLL. 

PO-142
PROGNOSTIC VALUE OF SERUM MARKERS OF ESTABLISHED IMPACT ON PROGNOSIS IN
RELATION WITH ZAP-70 EXPRESSION IN B-CLL PATIENTS

Zanotti R,1 Ambrosetti A,1 Scupoli MT,4 Riviera P,2 Randon F,1 Brutti N,2

Lovato O,4 Corgnati A,3 Perbellini O,1 Lestani M,2 Chilosi M,2

Pizzolo G1

1Department of Clinical and Experimental Medicine, 2Department of Pathology,
3Institute of Clinical Chemistry and 4Interdipartimental Center (LURM), Univer-
sity of Verona, Italy

Introduction. A number of serum parameters such as thymidine kinase
(TK), beta2microglobulin (B2-MG) and soluble CD23 (sCD23) have been
considered prognostic markers in B-cell chronic lymphocytic leukaemia
(B-CLL). Aim of this study was to assess the prognostic value of these
parameters in our retrospective series of CLL patients in relation with
ZAP-70 expression, tested by immunohistochemistry (ICH) in bone mar-
row (BM) biopsies. Methods. We measured the levels of TK, B2-MG and
sCD23 in the sera, obtained at diagnosis and stored at –20°C, and eval-
uated ZAP-70 expression of leukemic cells in BM biopsies of 172 B-CLL
patients, selected by the availability of both these samples at diagnosis.
They were 107 males (62%) and 65 females, aged 33 to 85 years (medi-
an 63). At diagnosis 139 (81%) were Binet stage A, 26 (15%) B and 7 (4%)
stage C. The median follow-up period from diagnosis was 63 months
(range 6-246 months). Serum levels of TK activity were measured by a
commercial radioenzyme assay and sCD23 levels by a commercial
ELISA kit. Threshold for TK was considered 9.14 U/L (mean value of 80
healthy adults + 2SD) and for sCD23 was set at value of 60 U/mL (mean
of 30 normal samples was 1.24±0.34 U/mL). 

Table 1. Effect of prognostic factors on Progression Free Survival (TTP) and
Overall Survival (OS) of 172 B-CLL pts.

Raised B2MG value was defined as ≥2.1 mg/L. ZAP-70 expression by
leukemic cells was detected in BM biopsies by ICH using a mouse anti-
human monoclonal antibody to ZAP-70 (clone 2F3.2, Upstate, Lake
Placid, NewYork). Results. Results are reported in the table: all 4 prognos-
tic parameters (serum levels of TK >9.14 U/L, sCD23 >60 U/mL, B2-MG
≥2.1 mg/L and ZAP-70 expression) were associated with shorter TTP, but
only raised B2-MG and ZAP-70 positivity affected OS. At multivariate

analysis only ZAP-70 positivity was associated both with shorter TTP
and OS, elevated sCD23 levels with shorter TTP. The association with
poorer TTP and OS was confirmed only for ZAP-70 positivity when we
limited the analysis to the 139 Binet stage A patients. Median OS and
TTP of 54 stage A ZAP-70 positive patients were 143 and 45 months,
respectively, vs not reached of 85 stage A ZAP-70 negative. Mutational
IgVH gene status was analysed in 62/172 patients (34 mutated and 28
unmutated). Concordance with ZAP-70 expression was found in 84%
of cases. Conclusions. Although different serum markers appeared to be
of prognostic relevance at univariate analysis, only ZAP-70 expression
indipendently influenced survival in our CLL series, and particolarly in
Binet stage A patients.

PO-143
BIOLOGIC FEATURES AND PROGNOSIS OF CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)
WITH DISCORDANCE IN ZAP-70 EXPRESSION AND IGVH MUTATION STATUS

Del Giudice I, Mauro FR, Ghia EM, De Propris MS, Santangelo S,
Marinelli M, Nanni M, Mancini F, Gentile M, Giammartini E, 
Calabrese E, Guarini A, Foà R
Division of Hematology, Department of Cellular Biotechnologies and Hematol-
ogy, University La Sapienza, Rome, Italy

Introduction. In CLL patients, ZAP-70 expression is associated with an
unmutated status of IgVH genes. Both features bear an adverse prognos-
tic value. In various published series there is a proportion of cases with
discordance in the expression of these markers (ZAP-70–/IgVH unmutat-
ed or ZAP-70+/IgVH mutated) ranging from 5 to 30%. In order to clari-
fy the outcome of this subgroup of patients, information on the clinico-
biological features of the discordant cases is becoming increasingly rel-
evant. Methods. From November 2002 to March 2007, we evaluated ZAP-
70 and CD38 expression, IgVH mutation status and cytogenetic aberra-
tions by FISH in 140 young untreated patients: 74 males, 66 females,
with a median age of 50 years (range 29-68). According to Binet's stage,
79.5% were stage A, 17% stage B and 3.5% stage C; 81% presented sta-
ble disease and 19% progressive. After a median follow-up of 47 months
(range 1-203) from diagnosis, 39.5% cases have required therapy. Results.
ZAP-70 was positive (>7%) in 37.5% cases, IgVH genes were unmutat-
ed (>98% homology) in 27% and CD38 was positive (>7%) in 21%. The
correlations between ZAP-70/IgVH, CD38/IgVH and CD38/ZAP-70
were highly significant (p<0.001 each) with a proportion of discordant
cases of 21%, 17% and 24%, respectively. Focusing on 126 cases with
available data for both ZAP-70 and IgVH mutation status, three groups
were identified: 28 ZAP-70+/IgVH unmutated, 72 ZAP-70–/IgVH mutat-
ed, 26 discordant cases. Significant differences were found in terms of
distribution of cytogenetic aberrations, CD38 expression and atypical
lymphocyte morphology (Table 1). 

Table 1. Biological features of 100 concordant and 26 discordant cases for
ZAP-70/IgVH mutation status.

Total ZAP-70+/ Discordant ZAP-70-/ p

(126)* IgVH unmutated IgVH mutated

(28) (26) (72)*

N° % N° % N° % N° %

Del(17p) 13 10 7 25 2 8 4 5.5 0.025

Del(11q) 10 8 7 25 1 4 2 3 < 0.001

+12 11 9 2 7 5 19 4 5.5 0.2

Norm 30 24 7 25 7 27 16 22 < 1

Del(13q) 60 49 5 18 11 42 44 61 < 0.001

CD38 pos (>7%) 26 21 16 57 8 31 2 3 < 0.001

Atypical morphology 37 29 14 50 9 35 14 19 < 0.01

* FISH results not available in 2 cases

Of 26 discordant cases, 19 (73%) were ZAP-70+/IgVH mutated and 7
(27%) ZAP-70–/IgVH unmutated. No significant difference was shown
between the two groups regarding the presence of poor risk genetic
abnormalities del(17p), del(11q), +12 (p=0.2) and CD38 expression
(p=0.2). Although follow-up is still short, ZAP-70 and IgVH status sig-
nificantly predicted treatment-free interval (TFI), individually (p<0.01
and p<0.0001) and in combination (p<0.0001). Discordant cases showed
a TFI similar to the better prognosis group, ZAP-70–/IgVH mutated
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(p<0.66). Discussion. CLL with discordant features regarding ZAP-70 and
IgVH status are mostly ZAP-70+/IgVH mutated, have a low incidence of
poor risk genetic abnormalities del(17)p/del(11q) and a relatively long
TFI, suggesting that IgVH mutational status is more relevant than ZAP-
70 in the clinical outcome of this subgroup.

PO-144
A BIASED DELETION IN A SUBSET OF VH3-21 CLL PATIENTS WITH HOMOLOGOUS
HCDR3 SEQUENCES SUGGESTS A COMMON ANTIGENIC DRIVE MECHANISM

Giaretta I, Madeo D, Visco C, Albiero E, Novella E, Rodeghiero F
Department of Haematology and Cell Therapy, San Bortolo Hospital, Vicenza,
Italy

A subset of CLL patients using VH3-21 gene in association with Vlamb-

da2-14 gene and carrying homologous heavy and light chain CDR3
sequences has been recently described in Northern Europe. In the
Mediterranean area CLL using VH3-21 gene is much more rare and has
been grouped into 2 subsets with different molecular and clinical fea-
tures, according to the degree of homology in HCDR3 sequences. Inter-
estingly, CLL-biased one codon deletion in the immunogobulin heavy-
chain CDR2 domain of VH3-21 CLL patients has been recently described
in Mediterranean cases, with a hot spot in codon 61 (serine). Moreover,
a close association between this deletion and the subset of VH3-21 CLL
with stereotyped receptors have been observed. The aim of our study
was to analyzed the molecular features of VH3-21-expressing cases
derived from 198 patients with CLL referred to our Institution between
November 2003 and April 2007. In the 9 VH3-21 cases we identified
(4,7%), all of male gender, we investigated also the IgVH mutational sta-
tus, the CDR3s configuration and the presence of subset-biased muta-
tions. The heavy and light chain rearrangements analysis was performed
by using reverse transcribed RNA from peripheral blood samples. A
clonal IgH gene rearrangement was demonstrated in 191/198 patients.
Sequence analysis of rearranged genes demonstrated a somatic mutat-
ed pattern in seven of nine cases (78%). Six patients (66%) had short
homologous HCDR3, whereas the remaining three shared totally unre-
lated HCDR3 sequences. As expected, the six patients with homologous
HCDR3 all showed rearrangement of the JH6 gene and displayed clon-
al lambda chain expression. Moreover, a restricted Vlambda2-14 gene usage
with homologous light-chain CDR3 sequences was demonstrated in
75% of the tested cases (see Table 1). 

Table 1. Molecular characteristics of the VH3-21 CLL patients with homol-
ogous HCDR3.

Patients Mutation Heavy-chain JH gene V-lambda Light-chain Heavy-chain

status CDR3* gene CDR3** CDR2 deletion

CLL1 unmutated ARDANGMDV J6 Vlambda2-14 QVWDSSSDHP codon 63 

CLL2 mutated ARGANDMDV J6 Vlambda2-14 QVWDSGSDHP none

CLL3 mutated ARDRDGMDV J6 Vlambda2-14 QVWDSSSDHP codon 63 

CLL4 mutated ARDQNAMDV J6 Vlambda1-19 GTWDSSLSAG codon 63

CLL5 mutated ARDQNAMDV J6 § § none

CLL6 mutated ATDRNGMDV J6 § § codon 63 

§ight chain sequencing still in progress; *Amino acids changes in the conserved sequence ARDANGMDV are reported in bold

type; ** Amino acids changes in the conserved sequence QVWDGSSDHP are reported in bold type

Interestingly, an identical deletion occuring at codon 63 (isoleucine) of
the HCDR2 domain was observed in 4 of 6 patients (67%). The preva-
lence of homologous VH3-21 CLL patients in our cohort (3,1%) is sim-
ilar to that described in Northern Italy by a recent multicenter study. The
recurrent deletion of codon 63 in the HCDR2 domain of our VH3-21
CLL patients, only in the subset displaying homologous HCDR3, strong-
ly suggests the presence of an antigenic drive in the pathogenesis of
VH3-21 CLL patients. 

PO-145
LYMPHOPROLIFERATIVE DISEASE AND ACQUIRED C1 INHIBITOR DEFICIENCY

Castelli R, Lambertenghi Deliliers D,1 Pogliani EM,2 Zingale LC, 
Cicardi M1

Medicina Interna III, Fondazione Ospedale Maggiore Policlinico of Milan,
Milan; 1Medicina Interna II; Ospedale L Sacco, Università degli Studi di
Milano; 2Clinica Ematologia-TMO, Università degli Studi di Milano-Bicocca
Ospedale San Gerardo di Monza, Italy

Acquired C1-inhibitor (C1-INH) deficiency with angioedema (AAE)
is a rare syndrome frequently associated with lymphoproliferative dis-
eases and/or anti-C1-INH inactivating auto-antibodies. Lymphopro-
lipherative disorders in AAE patients, span from monoclonal gam-
mopathies of uncertain significance to non Hodgkin lymphoma (NHL).
In addition, auto-antibody to C1-INH, can be considered as a sign of a
breakdown in the B cell proliferation control. Evidence that M compo-
nents detected in these patients frequently correspond to the anti-C1-
INH antibodies and that patients with auto-antibodies may end up
developing lymphomas suggests that a single B cell clonal disorder
underlies all AAE. To further clarify the relationship between the differ-
ent forms of B cell proliferation present in AAE, here we report 32 such
patients and a detailed description the associated NHL. 32 patients (11
men) were followed up for a median of 8 years. The median age at onset
of angioedema was 57 years. Thirteen of 32 AAE patients (40%) fullfied
diagnostic criteria for MGUS. MGUS and auto-antibodies to C1-INH
shared the same heavy and light chain isotypes in 9 patients. Nine
patients had NHL (7 indolent lymphoma, 2 high grade malignancy lym-
phoma); in 7, NHL and anti-C1-INH auto-antibodies coexisted. Indolent
lymphoma histotypes were: 3 lymphoplasmacytoid lymphoma/Walde-
ström disease; 1 small lymphocytic lymphoma, 1 splenic marginal zone
lymphoma, 1 nodal marginal zone B cells lymphoma. Three patients
received standard chemotherapy (CEOP: cyclophosphamide-vincristine
and prednisone); one received also Rituximab and another received
CEOP and subsequently fludarabine and cyclofosphamide for abdomi-
nal relapse. This last patient is still in complete remission after 6 years of
follow up, the two other died from lymphoma progression. One patient,
with splenic marginal zone lymphoma, received splenectomy and no
chemotherapy, and she is in remission after 4 years of follow up. In the
remaining 5 patients the disease is stable without therapy. This report
confirms that the risk of NHL is markedly increased in patients with
AAE. The variety of clinical presentation and response to therapy of
NHL suggest that the course of B cell malignancies in these patients has
no specific characteristics. The same seems to be true for MGUS, which
does not progress to multiple myeloma with increased frequency.

PO-146
MUTATIONAL STATUS, ZAP-70 AND CD-38 AND THE RISK OF PROGRESSION IN 142
PATIENTS WITH EARLY STAGE CLL 

Perego A, Rossini F, Perego D,1 Soccodato A, Tramacere P,1

Colombo C,1 Cammarota S, Pezzatti S, Speranza T, Carrer A, 
Pogliani EM
Hematology and BMT Unit, S. Gerardo Hospital, Monza; 1Desio Hospital,
Desio, Italy

Introduction. Somatic mutations in the immunoglobulin heavy-chain
gene of the CLL cell (mutational status) is considered as one of the most
predictive factors for the risk of progression in patients with early stage
CLL. CD-38 and ZAP-70 were also shown to have a similar prognostic
value and they were sometimes considerate as a surrogate markers of
mutational state. This study was aimed to evaluate the prognostic
impact of different prognostic factors on time from diagnosis to initial
treatment in this subgroup of CLL patients. METHODS We studied 142
patients (82 M; 60 F); median age was 66 (range 36-85). They all had a
stage A CLL at diagnosis. When Rai stage was considered, 90 had stage
0, 37 stage I and 15 patients stage II. Median follow-up was 43 months
(range 3 245 months). Absolute lymphocyte count was: median 12,14
cells×109/L (range 2,5-199). Median hemoglobin was 13,82 g/dL (range
11,3 g/dL - 17,5 g/dL). Median platelet count was 198×109/L (range
101×109/L e 533×109/L.). Patients were treated when symptomatic or
progressive disease developed. The following cut-off values were used:
CD38 >20%; ZAP-70 > 20%; VH unmutated: >98% homology with
germ-line sequence. 32% of patients were CD38 positive, 29% were
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ZAP-20 positive; 25% patients were VH unmutated. Results. 49/142
patients included in the study had received one or more chemotherapy
regimens. Median interval between diagnosis and initial therapy was 29
months (range 0-193). 74% of ZAP-70 positive were treated vs 23% of
ZAP-70 negative. 61% of unmutated were treated vs 26% of mutated
pts. 39% of CD-38 positive were treated vs 35% of CD-38 negative.
When the interval from diagnosis to therapy was analyzed with a
Kaplan-Meier survival curve (see figures), mutational status and ZAP-70
positivity were the most significant prognostic factors. Median treat-
ment-free time was 40 months for unmutated vs. 190 months for mutat-
ed patients (p=0.002). When CD-38 was analyzed, a borderline signifi-
cant value was obtained (p=0.08). Absolute lymphocyte count (with a
cut-off at 15 cells×109/L) also showed a significant impact on the need
of treatment. Discussion. Our results confirm mutational status as the
most valuable prognostic factor for identifying, among early stage CLL,
patients who will need therapy.

PO-147
MOLECULAR ANALYS OF REARRANGED IMMUNOGLOBULIN HEAVY CHAIN GENES IN
LYMPHOPROLIFERATIVE DISEASE

La Rosa M, Cammarata G, Dagnino L, Fabbiano F, Patti C, Lazzaro S,
Messana F, Marfia A, Agueli C, Mirto S, Santoro A
Divisione di Ematologia con Trapianto di Midollo Osseo,A.O. V.Cervello, Paler-
mo, Italy

Introduction. Most lymphoid malignancies with B-cell origin display
preferential immunoglobulin heavy chain gene usage. Biased
immunoglobulin heavy variable (VH), diversity (DH), and joining (JH)
gene usage has been reported in different entities of B-cell lymphoma,
B-lineage acute lymphoblastic leukaemia (ALL) and in B-cell chronic lym-
phocytic leukaemia (CLL). This non random usage of individual VH,
DH, and JH genes has been suggested to reflect that the immunoglobu-
lin structure may play a role in leukaemia/lymphoma development, pos-
sibly through unknown antigen stimulation. Few studies have done com-
paring different adult human leukaemia of the same geographic area: so
we examined the immunoglobulin (IG) VDJ heavy chain usage and
somatic mutation pattern in malignant B-cells of 101 unrelated patients.
Methods. VDJ clonal rearrangements were obtained in 36 B-ALL, 48 CLL
and 17 Non Hodgkin Lymphoma (NHL) from our cohort of patients.
DNA amplification of rearranged IG heavy chain genes was performed
as described in BIOMED 2. PCR products were directely sequenced
(BigDye Kit Applied Biosystems) and analyzed by an automated
sequencer (ABIPRISM 310 Applied Biosystem). Sequences were com-
pared to those in the online IMGT or NCBI IgBlast databases. Results. We
examined the IG genes used in 59 clones of 48 patients with CLL (muta-
tional status: 33.9% mutated, 66.1% unmutated). The most commonly
expressed VH gene was VH1 (34.4%), followed by VH3 (33.9%) and
VH4 (25.4%); collectively these genes accounted for 93.7%. We find a
preferential use of the VH1-69 exclusively in unmutated CLL. In ours
series the joining gene family JH6 occurred most commonly (37.3%), fol-
lowed by JH4 (30.5%). The most common DH gene was D3 (35.6%). A
total of 48 IGH sequences were identified from 36 cases of B-ALL. VH3
(41.7%) VH4 (20.8%) and VH1 (16.7%) amounted to 79.2% of
rearranged families. Usage of D2 and D3 families was most prominent
(39.6% and 27.1% respectively). JH6 occurred most commonly and was
found in 53.2% rearrangements followed by JH4 (23.4%) and JH5
(21.3%). In the group of 17 NHL,76.5% of VH genes were mutated. A
preferential usage of VH3 (29%), VH4 (29.4%) and VH1 (23.5%) was
observed. The most common DH gene was D3 (35.3%). JH4 was used
in 47% of cases, JH6 in 35.3% and the JH5 in 17.6%. Discussion. We ana-
lyzed VDJ rearrangement in B-cells from adult B-ALL,CLL and NHL. We
observed an overrepresentation of VH1 in CLL (p<0,05) and a privileged
usage of VH3 rearrangement in adult ALL and of VH4 in NHL. D3 fam-
ily genes was prominent in LLC and NHL, D2 in B- ALL (p<0,005). There
was a predominance of the JH4 gene in NHL, of JH6 in B-ALL.This
results confirm the observation that, VH DH JH genes expressed in lym-
phoproliferative disease, are highly selected, peculiar in different dis-
ease and not representative of IG expressed by naive B cells, also in our
geographic area.

PO-148
LYMPH NODE ENLARGEMENT IN ADULT PATIENTS REFERRED FOR A SUSPECT OF 
HEMATOLOGICAL MALIGNANCY 

Rago A, Bizzoni L, Trasarti S, Fama A, Capobianchi A, Gioiosa F,
Tomei G, Mecarocci S, Cartoni C, Martino P, Foà R, Gentile G, Tafuri A
Division of Hematology, Department of Cellular Biotechnologies and Hematol-
ogy, University La Sapienza of Rome, Italy

Introduction. The diagnostic approach to lymphadenopathy (LYA) fre-
quently challenges the knowledge and the experience of the primary
care doctor and of the specialist – usually a hematologist. Published diag-
nostic guidelines are still lacking. Color doppler ultrasound has been
largely applied to provide useful information in the differential diagno-
sis of benign versus malignant LYA. The aim of this study was to retro-
spectively evaluate the incidence and causes of LYA in adult patients
referred to the hematologist for a suspect of hematological malignancy.
Methods. We retrospectively evaluated 550/7200 (7.6%) consecutive
patients referred at our Hematology division because of LYA. According
at our previous published criteria, patients showing superficial LYA
underwent laboratory examinations and instrumental investigations
(Cancer 1999: 85, 2488). Patients showing abnormal laboratory values
and/or pathological instrumental parameters without a known etiology
underwent a bone marrow needle aspiration/biopsy and/or lymph node
biopsy. Results. Over a two year period, we evaluated 29% of our patient
population by lymph node biopsy. Hystopathological lymph node exam-
ination allowed to identify the causes of the lymph node enlargement
as follows: 51.9% non-Hodgkin and Hodgkin lymphomas (LNH and
HD), 16.8% metastatic solid tumor lymph node involvement, 21.8%
inflammatory reactive lymph nodes, and 7.5% infective and granulo-
matosis diseases; in the remaining 1.2%, the biopsy revealed the pres-
ence of a neurinoma. Among the 390 patients in which the lymph node
biopsy was not performed, 94.2% of them showed a spontaneous res-
olution of the lymph node enlargement during the clinical follow-up (1-
3 months), 2.5% were classified according to the bone marrow biopsy
as low grade LNH, 2.8% were characterized by a miscellaneous of
benign disorders which emerged following further diagnostic non-inva-
sive examinations, and 0.5% were identified as metastatic solid tumors
by both clinical and instrumental examination. Discussion. In conclusion,
we performed an histopathological diagnosis in one third of the cases
while in the remaining cases a clinical work-up and follow-up confirmed
the presence of a non-malignant LYA. This retrospective study con-
tributes to define criteria capable of distinguishing in patients with LYA
those which require a lymph node biopsy aimed at diagnosing a malig-
nant LYA.

PO-149
CORRELATION BETWEEN CYTOPHLUORIMETRIC CHARACTERISTICS AND CYTOGENETIC
ABNORMALITIES IN CLL PATIENTS

Nozzoli C, Bencini S, Bartolozzi B, Mannelli F, Gianfaldoni G, Ciolli S,
Longo G, Bosi A
Dept. Heamatology, Careggi Hospital & University of Florence, Italy

Cytogenetic abnormalitites, ZAP70 and CD38 expression represent
important prognostic factors for the management of chronic lymphatic
leukaemia (CLL). From January 2005 to September 2006, 78 consecutive
patients affected from CLL were referred to our Department for study
by FISH of cytogenetic abnormalities (trisomy 12, del 11q22-23, del
17p13 and del 13q14) and of CD 38 and ZAP 70 expression by cytophlu-
orimetric analysis. The median age of the patients was 64 years (range,
40-79 years); 50 male and 28 female. 10 pts were at diagnosis, 68 with
previous CLL diagnosis, 33 on treatment. Clinical staging of B-CLL
patients showed that 68 pts were in stage A Binet, 9 in stage B and 1 in
stage C. Median WBC count, was 18.450×109/L (range: 4.700-449.000).
CD 38 was positive in 19/78 pts (24%) and ZAP 70 was positive in 37
pts (47%). The cumulative incidence of cytogenetic abnormalities was
67%. The most common abnormality was del 13q (54%) observed as
isolate in 34 pts and in association with other aberrations in 6 pts. Del
11q was observed in 7 pts (9%), trisomy 12 in 6 pts (8%) and del 17p in
5 pts (6%). The cytogenetic aberrations with unfavourable prognostic
significance, especially del 11q, were associated with ZAP 70 (32% vs
14%; p 0.07) and CD38 positivity (p 0.04) (p 0.003). On the other hand
a significant association was observed between CD38 negativity and
del 13q (p 0.02). Moreover CD38 and ZAP 70 expression were signifi-
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cantly correlated together (p 0.002). In the 33 pts already treated, a high-
er incidence of del 11q, del 17p and trisomy 12 was observed (p 0.007),
while in untreated patients a higher incidence of isolate del 13q was
found (p 0.02). No correlation between ZAP 70 and treatment was
observed. In our experience the most significance correlation appear to
be between cytogentic abnormalities and CD38 instead of ZAP-70 as
reported by the majority of the other studies.

PO-150
IMPACT OF B2 MICROGLOBULIN (B2M) AND LDH FOR PROGNOSTICALLY CLUSTERING
CHRONIC LYMPHOCYTIC LEUKAEMIA (CLL) CASES IN THE ERA OF BIOLOGIC RISK 
FACTORS

Gentile M, Cutrona G,1 Callea V,3 Stelitano C,3 Spriano M,4 Rossi E,4

Matis S,1 Megna M,5 Colombo M,1 Festini G,6 Zupo S,5 Molica S,7

Baldini L,8 Neri A,2 Ferrarini M,1 Morabito F
Unità Operativa di Ematologia, Azienda Ospedaliera Cosenza; 1Divisione di
Oncologia Medica C, IST, Genova; 2Centro di Genetica Molecolare ed Espres-
sione Genica, Fondazione IRCCS Ospedale Maggiore Policlinico, Mangiagal-
li e Regina Elena, Milano; 3Unità Operativa di Ematologia, Azienda
Ospedaliera di Reggio Calabria; 4Dipartimento di Ematologia, Azienda
Ospedaliera S. Martino Genova; 5Divisione di Diagnostica delle Malattie Lin-
foproliferative, IST, Genova; 6Divisione di Ematologia, Ospedale Maggiore Tri-
este; 7Unità Operativa di Oncologia Medica, Azienda Ospedaliera Catanzaro;
8Dipartimento di Ematologia Fondazione IRCCS/Ospedale Maggiore Policlin-
ico, Mangiagalli e Regina Elena, Milano, Italy

Background. B2M and LDH are well described prognostic factors in
CLL. More recently, the high predictive power of IgVH gene status,
CD38 and Zap-70 expression have been reported. Nevertheless the rel-
ative prognostic impact of the individual parameters needs to be further
investigated. Aim. The purpose of this study was to assess the individ-
ual predictive power of B2M and LDH level, IgVH mutational status,
CD38 and ZAP-70 expression with respect to time to treatment (TTT)
in a cohort of 251 B-CLL. Patients and methods. The median age of the
patients was 64 years; 36% were females; 86% were classified as Binet
stage A, 11% stage B and 3% stage C. At baseline, the serum B2M and
LDH level have been dosed and CLL neoplastic cells were evaluated for
ZAP-70 and CD38 expression and IgVH mutational status. In particular,
ZAP-70 expression was investigated by Western blot and cases were
classified as ZAP-70strong, ZAP-70weak and ZAP-70neg. Results. Elevat-
ed B2M and LDH serum levels were detected in 42% and 12% of cas-
es, respectively. A statistically significant shorter TTT was demonstrat-
ed in CLL cases with elevated serum levels of both B2M and LDH (3-
years TTT 82% for normal B2M versus 60% for elevated B2M, p<0.0001;
3-years TTT 76% for normal LDH versus 48% for elevated LDH,
p<0.0001). At univariate analysis, biologic risk factors such as CD38
(categorised according to cut-off point of 30%), IgVH gene status (con-
sidering the classical VH homology cut-off value of 98%), ZAP-70 (clas-
sified as negative, weak and strong) stratified CLL cases with statistical-
ly significant different TTT: 3-years TTT 87% for CD38<30% versus
45% for CD38≥30%, p<0.0001; 3-years TTT 94% for ZAP-neg cases,
82% for ZAP-70 weak and 53 for ZAP-70 strong, p<0.0001; 3-years TTT
probability: IgVH mutated versus IgVH unmutated: 88% versus 39%;
p<0.0001. Among other clinical and haematological parameters, only
the Binet stage showed a prognostic impact. At Cox multiple regression
model, B2M, Binet stage, IgVH status and CD38 still retained an inde-
pendent prognostic value [B2M: Exp(B) 2.57, p=0.002, Binet stage: Exp(B)
2.7, p<0.0001; IgVH: Exp(B) 0.88, p=0.04; CD38 Exp(B) 1, p=0.001)].
Conclusions. This study showed an independent predictive power of
B2M, also when its prognostic value was considered along with strong
biological parameters such as IgVH, CD38 and ZAP-70. However, we
should take into account that B2M, a typical neoplastic mass marker,
could modify during the course of the disease. Therefore, its prognos-
tic value could be less significant in anticipating clinical outcome in CLL
in comparison with the parameters strictly associated with cell biology,
likely more stable over the time. 

PO-151
THE CLINICO-BIOLOGICAL FEATURES OF A B-CLL VARIANT, DEFINED ACCORDING TO A
COMBINED CYTOFLUORIMETRIC/FISH DIAGNOSTIC APPROACH

Cro L,1 Baldini L,2 Zucal N,1 Ferrario A,2 Nobili L,2 Neri A,1 Lionetti M,1

Bertoni F,3 Morabito F,4 Cutrona G,5 Cortelezzi A,1 Guffanti A,6

Goldaniga M,1 Luminari S,7 Ferrarrini M,5 Lambertenghi-Deliliers2

1UO Ematologia 2, 2UO Ematologia 1, Università degli Studi, 3Centro di Genet-
ica Molecolare, Ospedale Maggiore Policlinico MaRe, Milano; 4Experimental
Oncology, Oncology Institute of Southern Switzerland, Bellinzona, Switzerland;
5UO Ematologia, AO Cosenza; 6UO Oncologia Medica C, INRC, Genova; 7

Divisione Medicina I, Ospedale Fatebenefratelli e Oftalmico, Milano; 8Dipar-
timento di Oncologia e Ematologia, Università degli Studi di Modena e Reggio
Emilia, Modena, Italy

In the present study, we describe the clinico-biological features of 63
cases of variant B-CLL (v-B-CLL) defined according to a previously
described diagnostic algorithm for CD5+ mature B-cell leukemias, based
on the combined use of Cytofluorimetric (CFM) analysis and
t(11;14)(q13;q32) detection by means of fluorescence in situ hybridisa-
tion (FISH). These leukemias were characterized by SIgbright/CD23+ or
CD23±, CD79b/CD20bright, and negativity for t(11;14)(q13;q32). A histor-
ical series of 112 classical B-CLL was used as comparison. The mean age
was 61 years (33-85) and M/F ratio 1.9. The v-B-CLL cases were signif-
icantly different from the B-CLL cases in terms of the following clinico-
hematological variables: age <70 yrs, lymphocytosis <20×109/L
(p<.0001), lymphocyte doubling time ≥12 months (p=.04), high serum
β2-microglobulin levels (p=.003) and presence of splenomegaly (p=.007).
No differences were found in terms of sex, Hb levels, platelets count,
presence of serum monoclonal component, serum LDH levels and HCV-
Ab positivity. In v-B-CLL and B-CLL pts the median follow-up was
respectively 56 and 84 months. The median overall survival was 80
months in v-B-CLL pts while it was not reached in B-CLL pts; 37 pts
(58.7%) in the first group started chemotherapy vs 84 pts (56.4%) in the
latter. The analysis of leukemic cell biological characteristics related to
the prognosis was also made in part of the cases. A classic or mixed-CLL
cytomorphology was seen only in 22/61 pts (36.1%). The percentage of
CD38 positive cases was higher in v-B-CLL (60.3) than in B-CLL (44.6;
p=.028); the IgVH mutation status, evaluated in 30/63 cases, was more
frequently hypermutated in v-B-CLL group (23/30) than B-CLL (p=.03);
the percentage of CFM Zap-70 positivity, evaluated in 42/63 cases, was
similar in two groups (47.6 vs 57.4%, respectively). Interestingly, signif-
icant differences were found about the frequence of the recurrent chro-
mosome alterations, evaluated in 48/63 cases, by means of FISH analy-
sis: trisomy 12 was more frequent in v-B-CLL (37.5 vs 18.4%, p=0.02),
while del13q14 was more frequent in B-CLL (14.5 vs 37.8%, p=0.007).
In both groups, del 11q22.3 and del 17p13.1 were relatively rare (4 vs 8%,
and 2 vs 7.7%, respectively). In conclusion, our study identifies on the
basis of a defined CFM-FISH diagnostic approach, a variant form of B-
CLL that shows significant differences in terms of genetic and clinical
features.

PO-152
ANALYSIS OF CD200 EXPRESSION IN B CELLS LYMPHOPROLIFERATIVE DISORDERS

Raspadori D, Tassi M, Dell’Aversano MA, Parigi S, Chitarrelli I, 
Toraldo F, Lenoci M, Lauria F
Ematologia e Trapianti, Università degli Studi di Siena, Italy

CD200 is a highly conserved type I transmembrane 40-45 kDa glyco-
protein formerly known as OX-2. It has been demonstrated that inter-
action of CD200 with its receptor expressed on macrophages induces a
downregulation of macrophages activity suggesting a regulatory func-
tion. Recently, expression of CD200 has been recorded on thymocytes,
activated T cells, B cells, dendritic cells, endothelial cells and neurons, but
not on NK cells, monocytes, granulocytes and platelets; in addition it has
been demonstrated that CD200 expression on Myeloma plasma cells
represents a negative prognostic factor for this disease. In the present
study we analyze the expression of CD200 antigen in lymphoprolifer-
ative disorders by flow cytometry (FACScalibur, BD Bioscience) using a
direct immunofluorescence technique. In all cases CD200 expression
was carried out using three color staining. With the aim to better iden-
tify this molecule in neoplastic and normal lymphocytes we performed
a CD19/CD5/CD200 combination and the analysis was conducted on
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lymphocytes population gated by FSC and SSC. CD200 expression was
evaluated in 33 samples: 12 were B chronic lymphocytic leukaemia (B-
CLL), 6 were Mantle Cell Lymphomas (MCL), 4 were Low Grade Lym-
phomas (LGNHL), one case was Hairy Cell Leukemia (HCL) and 10
derived from normal subjects. As previously reported, the majority of
normal B lymphocytes showed CD200 with a variable intensity (medi-
an MFI 51), while only a little percentage of T lymphocytes was CD200
positive. CD200 antigen was expressed in neoplastic cells of 12/12 B-CLL
cases and its intensity was more elevated compared to normal B cells
(median MFI 74). On the contrary, CD200 was expressed in 1/6 (16,6%)
neoplastic cells of MCL cases, and 3/4 (75%) of LGLNH. CD200 expres-
sion was recorded also on hairy cells with a reduced intensity with
respect to both normal B lymphocytes and B-CLL. It is interesting to
note that the MCL case CD200 positive expresses CD20 antigen at low
intensity, as in B-CLL. Since previous data reported the evidence of a role
for CD200 in the regulation of immune system, our preliminary results
could be the start for further studies to explain the immune system defi-
ciency documented in B-CLL.

PO-153
RITUXIMAB FOR THE TREATMENT OF B-PROLYMPHOCYTIC LEUKEMIA

Celentano M, Sica A, Criscuolo C, De Lucia M, Riccardi C, Sessa U,
Guastafierro S
U.O. di Ematologia Seconda Università‚ degli studi di Napoli, Italy

Prolymphocytic leukemia (PLL) is a rare lymphoproliferative disorder
characterized by marked leukocytosis and splenomegaly. PLL accounts
for approximately 2 per cent of chronic lymphoid leukemias. The clini-
cal course is progressive in the majority of cases due to the resistance of
the disease to conventional chemotherapy. In previous decades, splenec-
tomy, splenic irradiation, leucapheresis, and alkylating agents by alone
or in combination with other cytotoxic agents have been used for the
treatment of PLL. Subsequently, purine nucleoside analogs (fludarabine,
cladribine, and pentostatin) have been introduced for the therapy of
these disorders. More recently, monoclonal antibodies, especially alem-
tuzumab in T-PLL, have been found more effective.1 Only few cases of
successful treatment of B-cell PLL with rituximab were reported in the
literature.2-3 A 73 years-old man was admitted to our Hospital in Novem-
ber 2004 because of lymphocytosis and splenomegaly. The physical
examination showed only splenomegaly without lymphoadenophaties.
Laboratory investigations showed: WBC 13.300/ microliter (Ly 50 per
cent); LDH 134 units/liter ; beta 2 microglobulina 4,7 milligrams/liter.
Monoclonal component IgG cappa in the serum was detected. The bone
marrow aspiration showed an increase of lymphocytes of middle size
with prolymphocytic habitus. These cells were: CD19+, CD
20+,CD5–,CD23-CD10,CD79b+, IgD+ IgM+. The cytogenetic examina-
tion showed a complex Karyotype with the presence of two patholog-
ic correlated clones: 45,XY,der(3)(3pter->3q29::3q29->3q25: 4qter),
(17)(q10),der(13;22)(q10;q10) (13)/45, idem,der (13;13)(q10;q10)
(3)/46XY(12). On December 2006, immunopolichemotherapy with R-
CVP schedule was started because of a rapid increase of lymphocytosis.
Rituximab was immediately stopped because of intolerance . The patient
underwent three courses of CVP without effects on the white blood
count, that instead increased. Therefore Rituximab was again admin-
istred at 375 milligrams/square meter weekly for 4 weeks with a slow
infusion (25 milligrams/hour). After the first cycle, the white blood cell
count was reduced from 40000/microliter to 7000/microliter. Actually,
after about a month to the end of the therapy, the patient showed an
important reduction of the organomegaly and the normalization of
peripheral blood cell count. Rituximab is a chimeric human-mouse mon-
oclonal anti-CD20 antibody that has been proved to be effective for the
treatment of patients with CD20 positive leukemia and lymphoma. It is
a promising agent in the prolymphocytic leukaemia more useful in
patients resistant to others drugs or in the old ones (4). Only few cases
are reported in the literature and further investigations are warranted to
define better its role in treatment of this disorder.
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PO-154
RITUXIMAB AND 2CDA IN HCL FIRST LINE TREATMENT: A FASTER WAY TO REMISSION.
REPORT OF FOUR CASES

Giordano G, Farina G, Papini S, Zappacosta B, Carbone A, 
Guerriero M, Storti S
Centro di ricerca e formazione Giovanni Paolo II, UCSC Campobasso, Italy

Background. Hairy-cell leukaemia (HCL) is an uncommon B-cell chron-
ic lymphoproliferative disorder that accounts for about 2% of all
leukaemias. Although the disease is generally indolent in its natural
course, the majority of patients require treatment for life-threatening
infections due to pancytopenia or symptomatic splenomegaly. Remark-
able progress has been made in the treatment of HCL. Prior to the advent
of nucleoside analogues, which are currently the standard initial treat-
ment, interferon and splenectomy were the most effective therapies.
Treatment with purine analogs (PNA) such as 2-chlorodeoxyadenosine
(2-CdA) is associated with excellent remission rates and long-term sur-
vival. Recently, immunotherapeutic approaches which use monoclonal
antibodies, like rituximab, have increased the number of therapeutic
options for HCL and offer promising salvage strategies for patients who
relapse or who are refractory to treatment with purine analogues. In
previous study rituximab used in patients relapsing or refractory to CdA
and for elimination of MRD after treatment with PNA showed hemato-
logical CR and good MRD eradication. Methods. We anayzed, in a ret-
rospective study, four consecutive male patients, 3 with HCL and one
with HCLV treated at diagnosis with once rituximab administration at
dose of 375 mg/mq and 2CdA at dose of 0.14 mg/mq/day s.c. for 5 days.
Their median age was 71years(range 44-71). All patients showed
splenomegaly and thrombocytopenia ( median platlets count was71000
with range 65000-88000), three of these presented neutropenia (median
count was 440/mmc with range 430-800/mmc) and one patient evi-
denced anemia (Hb inferior 8 g/dL). Results. None of patients had extra-
hematological therapy-related side effects. Three patients showed viral
infection after teraphy, although received prophyilaxis with aciclovir.
The median time of recovery for neutrophil count major1500/mmc was
17.5 days(range 15-31) for platlets count major 100000/mmc was 20days
(2-21), and hemoglobin level major 8 g/dL was 27 days. Our median fol-
low up at today was 275days(range 40-510). Actually all patients are in
hematological and morphologic complete remission. Conclusions. Use of
Rituximab in first line therapy, despite its use in resistent/relapsed dis-
ease, is safe and feasible. Moreover when Rituximab is used in first line
therapy, median time of recovery in neutrophils and platelets count is sig-
nificatively shorter than that obtained after therapy with 2CdA alone (8
and 4 weeks respectively).

PO-155
CHROMOSOME ABNORMALITIES IN B-CELL CHRONIC LYMPHOCITIC LEUKEMIA 
DETECTED BY INTERPHASE FLUORESCENCE IN SITU HYBRIDIZATION: CORRELATION
WITH BIOLOGICAL FEATURES

Zaccaria A,1 Cipriani R,1 Fagioli ME,2 Poletti G,2 Giannini B,2

Tonelli M,2 Valenti AM,2 Zinzani PL3

1Hematology Unit, Dept. of Oncology and Hematology, Santa Maria delle Cro-
ci Hospital, Ravenna; 2Dept. of Pathology, Santa Maria delle Croci Hospital,
Ravenna, 3L. e A. Seragnoli Institute of Hematology, University of Bologna, Italy

Background. B-CLL has a variable history with respect to time to pro-
gression and response to standard cytotoxic therapies. FISH interphase
cytogenetic analysis is superior to standard karyotype analysis analysis
in identifying known abnormalities and is able to reveal chromosome
changes in the majority of B-CLL samples (1,2). The most common
abnormalities are del (13) (q14.3), del (11)(q22-23), trisomy 12 and
del(1/)(p13.1). Del(11q) and del(17p) are definitely associated with a bad
prognosis(1). Some Authors have correlated FISH features with other
biological parameters, including sex, age, Rai stage, IgVH mutational
status and CD38 expression (3). We tried to establish such correlations
in a series of patients coming from several Centers in Romagna. Materi-
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als and Methods. FISH was carried out using VYSIS probes for each of the
above mentioned abnormalities. Results. Up to now, 119 patients have
been studied. Seventy-nine were males and 40 were females, their age
ranged between 34 and 86 years. FISH results and correlations with clin-
ical and laboratory data are shown in Table 1. Patients with del(17p)
showed the highest lymphocyte count, the highest RAI stage and the
lowest lymphocyte duplication time with respect to the pts with other
abnormalities or no abnormality. Moreover, in this subgroup, the per-
centage of CD38+ cells and the time to treatment were in the lower
range. On the contrary, patients with +12 showed the lowest lympho-
cyte count (together with those with no abnormality), the highest medi-
an CD38+ cell number and the longest time to treatment. Conclusions.
These data confirm the results of the literature, with trisomy 12 related
with more favourable clinical and laboratory parameters and del(17p) to
less favourable ones. In particular, our data show that pts with double
del(13q) and del(11q) abnormality showed clinical and laboratory param-
eters comparable with those with del(11q) alone. Aknowledgements. This
study was carried out with the support of the Istituto Scientifico Romag-
nolo per lo Studio e la Cura dei Tumori (I.R.S.T.), Meldola-Forlà and of
the Ravenna section of the Associazione Italiana contro le Leucemie, Lin-
fomi e Mieloma (Ravenna A.I.L.).

Table 1. 

NO Abn. Del(17p) Del(13q) Del(11) Del(13q)+Del(11q) Tri(12)

N° Pts 45 5 45 6 8 10

M/F 25/20 4/1 32/13 5/1 7/1 6/4

Age 

(median) 60 66 57 70 62,5 58

(extr.) [37-81] [55-86] [34-78] [55-83] [49-84] [36-70]

Ly/mm3

(medianx103) 9,4 36,7 15,4 15,8 16,7 9,5

(extr. x103) [0,6-84,0] [7,5-47,7] [4,8-137.3] [17,4-40,9] [7,9-49,2] [6,3-32,0]

CD38+ (%)

(median) 4 6 2 40 10 40

(extr.) [0-46] [1-94] [0-53] [4-76] [3-30] [3-70]

LDH (U/l)

(median) 312 330 312,5 346 256 394

(extr.) [227-456] [179-402] [239-485] [293-355] [228-496] [296-578]

RAI stage

0 29 31 2 4 4

I 8 7 2 2 1

II 7 2 6 1 1 3

III 1 1

IV 3 1 1

TREATED

yes/no 11/24 2/2 14/26 4/0 4/4 2/7

no data 10 1 5 2 / /

Time to Ly number

duplication (mos) 

(median) 13 9 18,0 13,5 12 16

(extr.) [0-156] [7-11] [3-57] [7-37] [1-22] [8-41]

N pts examined 14 2 19 4 6 4

Time to treatment (mos)

(median) 13 22 34 28 16 69

(extr.) [0-46] [18-26] [0-62] [8-40] [10-24] [10-128]

N pts examined 11 2 14 4 4 2
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CD5-NEGATIVE CLONAL B LYMPHOCYTOSIS: ARE THEY CLL? 
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Chronic lymphocytic leukemia (CLL) is the most common leukemia
in Western countries, and is characterized by accumulation of neoplas-
tic B-lymphocytes in bone marrow, lymphoid tissues and peripheral
blood. Markers universally associated with B-CLL are CD5, CD23 and
low expression of clonally restricted surface immunoglobulin. Even if
some investigators have doubts about the existence of CD5 negative
(CD5–) B-CLL, lymphoproliferative disorders clinically indistinguishable
from classic CD5+ CLL but which not showing typical surface markers
have been described. We reanalyzed by a modern technology (FAC-
SCan to instrumentation and six-color flow cytometry) 13 patients pre-
viously classified as CD5– lymphoproliferative disease with predominant
lymphocytosis and CLL-like features. Ten of 13 patients re-examined,
although not showing marked lymphoadenomegaly, were re-classified
by flow cytometry as marginal zone or mantle cell lymphomas. In 2 out
of these 10 cases atypical morphology in peripheral smear was present.
Among the three remaining patients, one case showed two lympho-
cyte subpopulations (CD5+ and CD5–) and was classified as composite
lymphoma. Another patient had a level of CD5 only slightly higher as
compared to the cut-off point of the technique, and was classified as
CD5± CLL. Finally, a single case showed all clinical and cytometric fea-
tures of classic CLL, except for CD5, and therefore was the unique to
be diagnosed as having true CD5- CLL. In all patients the evaluation of
cytoplasmic CD5 confirmed the data of surface antigen expression. CLL
is a complex and heterogeneous disease; our study sprang from the need
to identify and classify in unequivocal way CD5– lymphoproliferative
disease with prevalent lymphocytosis. Our data showed large hetero-
geneity of clinical, morphological and cytofluorimetric findings. The
possibility of comparing different inter-laboratory results will contribute
to decrease difficulties in classification and incidence estimation of this
uncommon disorder. 

PO-157
BORTEZOMIB AND INTERFERON IN ASSOCIATION IN THE TREATMENT OF ADVANCED OR
REFRACTORY SEZARY SINDROME: A SINGLE CENTER EXPERIENCE

Postorino M, Cantonetti M, Pupo L, Campagna S, Franceschini L, 
De Angelis G, Renzi D, Rizzo M, Giannì L, Faccia S, Cannarsa R,
Mirabile M, Ales M, Buccisano F, Lombardo G, Baliva G
Hematology Department, Policlinico Tor Vergata, Rome, Italy

Background. Sezary Sindrome (SS) is a chronic, lymphoprolipherative
cutaneus disease.The tradional treatments as photoapheresis, alpha
interferon, polichemoterapy and immunotherapy with monoclonal anti-
bodies can induce a short partial remission with decreasing of tumor bur-
den.the most recent data demostred a possible role of the allogenic
hemopoietic stem cells transplantation to obtain a continuos complete
remmision. The majority of patients with advanced or refractory disease
receive palliative cares due to the age, the performance status and the
matched donor availability. The mechanisms responsible for the resist-
ance of Sezary cells to a wide range of death-inducing agents remain
largely unknown. Recently, the antitumor effects of proteasome
inhibitors, mostly bortezomib, have been reported in different types of
cancer. Several lines of evidence indicate that proapoptotic and antipro-
liferative effects of bortezomib on cancer cells result from an inhibition
of the NFk-B pathway; this effect is enhanced by use of Interferon alfa
(INF). Aim. The evaluation of efficacy and toxicity of a long-term treat-
ment with bortezomib associated with alfa IFN is the main aim of our
study. Methods. From November 2006 to May 2007 four patients with
SS were enrolled in our protocol: they were treated with bortezomib at
the dose of 1.3 mg/m2 weekly and Interferon 3×106 UI twice a week for
12 weeks(induction phase).The patients, who achieved a complete
remission,received the same dose of bortezomib every 2-3 weeks and
continued IFN therapy( maintenance phase). Median age of patients was
53 years (range 43-67). All patients were resistant to first-line-therapy
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and the their PS ranged from 1 to 2. One patient, with matched donor
available, received the therapy to reduce the cutaneous and circulating
Sezary's cells before the conditioning treatment. Results. all patients
responded to the bortezomib-IFN association: the first treated patient is
in CCR 13 weeks after the induction phase evaluation, the other patients
with a short period of treatment (7-8 weeks) achieved a good partial
remission (with disappearance of cutaneous symptoms; reduction >35%
of circulating Sezary's cells). The protocol was well tolerated and any
toxicity has been experienced. Conclusions. The association bortezomib-
IFN seems effective and safe in reducing tumor burden in advanced SS
patients. A longer follow up and a higher number of treated patients are
requested for the response evaluation.

PO-158
LONG- TERM SUBCUTANEOUS ADMINISTRATION OF ALEMTUZUMAB (CD52) 
MONOCLONAL ANTIBODY IN A HEAVILY PRETREATED CHRONIC LYMPHOCYTIC
LEUKEMIA PATIENT

Darbesio A, Orsucci L,1 Bertoldo E, Gauna R, Loddo C, Ferrero D2

Oncologia Ospedale Civico di Chivasso; 1Ematologia, Ospedale Molinette, Tori-
no; 2Ematologia Università, Torino, Italy

Introduction. Alemtuzumab (Mab Campath) is a humanized monoclon-
al antibody against CD52 antigen, expressed in most human B and T
lymphocytes. The drug has shown considerable activity in both
relapsed/refractory chronic lymphocytic leukemia (CLL) and in the front
line setting, to treat residual disease following purine analogue- based
treatment. Adverse events usually include acute first dose reaction,
hematological toxicity and infectious complications, particularly
cytomegalovirus (CMV) reactivation. Therefore, antiviral and antibacter-
ial prophylaxis is mandatory.Initial studies employed alemtuzumab by
intravenous route;however,more recently, subcutaneous (s.c.) route has
been demonstrated to be better tolerated and as effective as i.v. admin-
istration. Here we report our experience of long- term s.c.alemtuzumab
in a CLL patient with progressive disease after several chemotherapy reg-
imens. Case Report. B lineage CLL,Stage III Rye was diagnosed in april
2002 in a 57 year old man (wbc 88.000 /spleen/nodes>3 cm all stations).
He subsequently received four lines of therapy,with relapse ater every
course. Two courses of four anti-CD20 (Rituximab)infusions were also
given after chemo, as well as high dose immunoglobulins and corticos-
teroids for two episodes of immune haemolytic anemia. Alemtuzumab
was started in December 2005 for progressive disease, and given at 30
mg s.c. 3 times a week, after the usual first week of stepped up dosing,
for 6 weeks. A partial hematological response was achieved and main-
tenance therapy with 15 mg s.c. every 2 weeks was then given, which
is still ongoing for more than 15 months.Weekly surveillance for CMV
by qualitative PCR-based assay was done and infection prophylaxis
(trimethoprin-sulfamethoxazolo acyclovir/itraconazol) as well as i.v.
immunoglobulins (10 gr q 21 days) were given for 6 months. Initial grade
I-II local skin erythema and injection site pain disappeared in four weeks.
Symptomatic CMV reactivation, with fever and increase of aminotrans-
ferase values, occurred,after one month of therapy, which resolved after
a 4 week interruption of alemtuzumab treatment and valacyclovir (450
mg die ) therapy. No more infections or episodes of haemolytic immune
anemia occurred and the patient maintained a good partial hematolog-
ical remission, with normal blood counts and persistent 3 cm abdomi-
nal lymphadenophaties. The patient is now still well (karnowsky 100%)
in persistent partial remission. Discussion. In conlusion,alemtuzumab has
been safety administered for more than 16months to a poor prognosis
CLL patient, with prolonged disease control. Long- term alemtuzumab
treatment by low dose, subcutaneous administrations may have a
favourable toxicity profile and may provide prolonged disease control
and survival to poor prognosis,heavily pretreated CLL patients.

PO-159
CHEMOTHERAPY AND ANTIVIRAL THERAPY IN HHV8+, HIV NEGATIVE ASSOCIATED 
MULTICENTRIC CASTLEMAN DISEASE: A CASE REPORT

Conte E,1 Saltarelli F,1 Ferrari A,1 Tatarelli C,1 Veggia B,1 Pacilli M,1

Moscetti A,1 Cattani P,2 Monarca B,1 La Verde G1

1Hematology Department, II Facoltà di Medicina Università La Sapienza Rome;
Institute of Microbiology, Università Cattolica del Sacro Cuore Rome, Italy 

Multicentric Castleman disease (MCD) is an aggressive variant of a
rare lymphoproliferative disorder associated with Human herpes virus
8 (HHV8) infection in up to 50% of cases and characterized by lym-
phoadenopathy with angiofollicular hyperplasia and plasma cell infiltra-
tions associated with severe systemic symptoms and HIV infection, char-
acterized by a refractory disease. We report a case with a MCD associ-
ated with cutaneous Kaposi sarcoma  in HIV negative patient. A 54-
year-old woman with cutaneous Kaposi sarcoma showed diffuse lym-
phoadenopathy. A diagnosis of Multicentric Hyaline-vascular variant
Castleman disease was performed by lymphonodal biopsy. Bone mar-
row sample demonstrated only erytroid dysplasia. Tests for HIV and
HHV8 infection were performed resulting negative for HIV and  positive
for HHV8 DNA. The patient underwent 4 courses with CVP chemother-
apy and IFN immunotherapy 1.500.000 MUI 3qw. After the fourth
course, the patient showed a progression of the disease characterized by
multiple lymphoadenopathy, severe pancytopenia, disseminated oede-
ma, pulmonary and pericardial effusion and ascites. A bone marrow
biopsy resulted massively compromised by Castleman disease. Consid-
ering the aggressiveness of the disease the patient underwent two cours-
es of chemotherapy with modified IEV and peripheral blood stem cell
collection was tried but  unfortunately failed. A restaging was performed:
CT demonstrated a good partial response, the bone marrow biopsy
showed a  minimal compromission of CD. A last peripheral blood stem
cell collection was tried using high doses of cyclophosphamide but it
failed again. After Cyclophosphamide, bone marrow biopsy resulted
not compromised by CD. Real-Time PCR for HHV8 DNA was repeat-
ed showing persistent viral load. We decided to start oral valganciclovir
at a dose of 900 mg twice daily and after two months the treatment led
to a clearance of HHV8 DNA from plasma, a complete remission of sys-
temic symptoms and complete remission evaluated by TB-CT and bone
marrow biopsy. After three months oral valganciclovir was reduced to
450 mgr twice a day. After nine months the patient is in good health with
no evidence of MCD recurrence and reduction of  cutaneous Kaposi sar-
coma lesions. We described a successful treatment with sequential
chemo and antiviral therapy in HHV8+ patient: prospective trials are
needed in order to establish the best treatment for this rare disease.   

PO-160
LOW-DOSE ALEMTUZUMAB AS TREATMENT OF AUTOIMMUNE HEMOLYTIC ANEMIA IN
PRETREATED B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA 

Tarnani M,1 Laurenti L, Efremov DG,2 Fiorini A,1 De Matteis S,1

Chiusolo P,1 De Padua L,1 Innocenti I,1 Sorà F, Sica S,1 Leone G1

1Departments of Haematology, Catholic University of Sacred Heart of Rome;
2ICGEB Monterotondo Outstation, CNR Campus A. Buzati-Traverso, Rome,
Italy

Progressive B-cell chronic lymphocytic leukemia (CLL) is often com-
plicated by autoimmune hemolitic anemia (AIHA), which in same cas-
es may be refractory to conventional therapy. Recently there are same
reports who showed that alemtuzumab is an effective agent in refracto-
ry AIHA. The aim of our study is to test the efficacy of low dose alem-
tuzumab in CLL-related AIHA patients. Three male patients had devel-
oped AIHA prior the initiation of alemtuzumab therapy. AIHA devel-
oped at a median of 31 months from B-CLL diagnosis and 3 months
from the last therapy. Previous treatments for B-CLL included CHOP,
CVP, chlorambucil, prednisone, fludarabine plus cyclophosphamide,
splenectomy, high-dose of cyclophosphamide and autologous peripher-
al blood stem cell transplantation. All patients received red blood cell
transfusions before alemtuzumab therapy, and one of them received an
additional transfusion during treatment. The median haemoglobin val-
ue at first alemtuzumab administration was 9.4 g/dL. Alemtuzumab was
given subcutaneously at the target dose of 10 mg three times weekly for
30 administrations. AIHA response was defined as the independence
from RBC transfusions and a concomitant > 2.0 g/dL rise in Hb concen-
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tration. All three patients responded to alemtuzumab treatment with a
>2 g/dL rise in Hb concentration after a median of 8 weeks. One patient
responded at week 11, but in this patient treatment had been discontin-
ued for 3 weeks (from 6th to 8th week) because of CMV reactivation.
Two patients showed CMV reactivation at the 5th and 6th week of ther-
apy and were treated with oral ganciclovir for 14 and 21 days respec-
tively. The therapy was well tolerated, No episode of febrile neutrope-
nia or bacterial/fungal infection occurred during the treatment. The
median total dose of alemtuzumab required to obtain the AIHA
response was 220 mg. The median duration of the response was 10
months and only one patient experienced a new episode of AIHA after
26 months. At the end of alemtuzumab treatment the median Hb con-
centration was 12.7 g/dL. All three patients underwent further treat-
ment because of disease progression after 9,10 and 26 months from the
end of alemtuzumab therapy. Our study demonstrates that AIHA
response can be obtained with low dose of subcutaneous alemtuzum-
ab with low hemato/extrahematological complications Alemtuzumab
may be worthwhile to consider before rituximab if AIHA is accompa-
nied by progressive CLL in need of cytoreductive therapy. 

PO-161
LOW DOSES OF ORAL FLUDARABINE IN PREVIOUSLY UNTREATED ELDERLY PATIENTS
AFFECTED BY CHRONIC LYMPHOCYTIC LEUKEMIA: EXPERIENCE OF A SINGLE UNIT

Quirino AA, Villa MR, Improta S, Lucania A, Sagristani M, Correale P,
Mastrullo L
U.O.C. Ematologia, P.O. San Gennaro, ASL NA1, Naples, Italy

Background. Oral fludarabine has been demonstrated clinically effec-
tive and safety in patients affected by chronic lymphocytic leukaemia
(CLL). However, mainly in elderly patients, a high incidence of haema-
tological toxicity and infectious complications have been reported. Aim.
we have tested efficacy and safety of oral fludarabine at low doses in pre-
viously untreated elderly patients. Patients and Methods. patients received
10 mg tablets of oral fludarabine to a dose of 25 mg/m2/d for 5 days,
repeated every 4 weeks, for a total of six cycles. Efficacy was assessed
using International Workshop of Chronic Lymphocytic Leukemia
(IWCLL) for response. Safety monitoring included WHO toxicity grad-
ing for adverse events. Results. A total of 16 patients received treatment
and all patients completed 6 cycles. The median age was 72 years (range
65-82 years). Moreover, 13 out of 16 patients were affected by other
chronic disease as diabetes mellitus, essential hypertension, hearth fail-
ure, or chronic bronchitis. 14 out of 16 patients were evaluable, accord-
ing to IWCLL criteria. 10 out of 14 patients were responsive to the treat-
ment (3 complete remission and 7 partial remission; ORR 75%), while
the remaining 4 patients did not show any response (2 were considered
resistant with progressive disease and 2 with stable disease). Median
time to progression was 521 days (range 33-701 days). Hematological
toxicity was very low in the majority of patients (grade 1-2 neutropenia
in 5 out of 16 cases) and did not require treatment. No one patients
showed decreased counts of CD4+ lymphocytes under 200/micronlitre.
Moreover there was a significant improvement of haemoglobin value
(median 0.8 g/dL, range 0.5-1.2). Conclusions. Oral fludarabine at low
doses is highly effective in the elderly previously untreated patients
affected by CLL. It induces good response in about 75% of patients. In
addition, toxic side effects were negligible and very mild in elderly
patients. Moreover, importantly, oral fludarabine can be taken at home,
with a greatly reduced administration costs and less time spent in hos-
pital. 

PO-162
A COMPARISON OF FLOW CYTOMETRY, BONE MARROW BIOPSY AND BONE MARROW
ASPIRATE IN THE DETECTION OF LYMPHOID INFILTRATION IN B-CLL

Cattaneo S, Amati A, Maroni P, Monti R, Rossi D
Servizio di Immunoematologia e Trasfusione, Ospedale di Circolo e Fondazione
Macchi, Varese, Italy

The role of flow cytometric (FC) immunophenotypic analysis in B
CLL to detect bone marrow (BM) involvement in clinical staging and to
evaluate the effectiveness of treatments has not yet been determined.
The aim of this study was to evaluate the diagnostic value of FC in the
assessment of bone marrow infiltration in CLL. 17 patients were includ-
ed in this study (12 men and 5 women; mean age was 72 years; range,

59-81 years). 12 patients were evaluated as part of the initial disease
presentation requiring a diagnostic biopsy procedure, the remaining 5
patients were evaluated for restaging of disease while in complete or par-
tial remission or for relapsed disease. In all patients BM aspiration, BM
biopsy and immunophenotyping by FC in the aspirate and in PB were
carried out simultaneously. In addition to morphological evaluation,
immunohistochemisty was performed. Cytogenetic analysis was avail-
able only for 6 patients. The comparison between BM aspirates and PB
results obtained in FC showed a 100% concordance rate for the typical
antigen pattern of B CLL (CD19+, CD5+, CD23+), 93% for lambda and
73% for k immunoglobulin light chains; also for unfavourable prognos-
tic markers CD38 and ZAP 70 we found a good correspondence: 93%
and 77% respectively. ZAP 70 expression analysis was introduced
recently in our study so only 9/17 BM aspirates and 11/17 PB samples
were tested. All 17 cases (100%) showed concordance between histo-
logic examination and FC (BM+/FC+) in particular a 100% concordance
for CD19, CD5, CD20 and 95% for CD23. Study of ZAP-70 expression
in FC and immunohistochemistry produced discordant findings. We
could not correlate immunophenotype and cytogenetics. In our experi-
ence immunophenotypic analisis by FC was a useful tool in the diagno-
sis of CLL. In particular, a positive PB immunophenotyping in early stage
disease correlates with BM involvement (morphology, immunohisto-
chemistry, FC) so a FC analysis of PB could be a sufficient test at diag-
nosis, also for prognostic markers CD38 and ZAP-70. Morphologic eval-
uation of BM biopsy remains the standard method to evaluate BM
involvement and BM infiltration pattern is considered a major prognos-
tic factor but it has been suggested that a lymphoid infiltration ≥80%
could be more useful than a diffuse infiltration to predict outcome in ear-
ly stage CLL. FC analysis of BM aspirates might be slightly more sensi-
tive than BM biopsy in detecting minimal residual disease and could be
introduced in the follow up of CLL.

PO-163
URETHRAL LYMPHOMAS. A RARE BUT POSSIBLE DISEASE LOCALIZATION. THINKING
ABOUT THERAPEUTICAL OPTIONS
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Farina G,1 Sallustio G,2 Storti S1
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Introduction. Extranodal malignant lymphomas rarely affects the uri-
nary tract and the urethra being this last one, the most uncommon site
of origin. Usually the most frequent ones are low grade non Hodgkin
lymphomas. We present a case of primary high grade non Hodgkin lym-
phoma arising from the female urethra. Case Summary. A 78 years old
woman was admitted in hospital presenting anuria and abdominal pain.
She had a history of important weight loss in the previous months, but
there wasn’t a history of recurrent urinary infections. Cystourethroscopy
demonstrated a neoplasm interesting external urethral meatus. A trans
urethral biopsy was performed and a large B cell non Hodgkin lym-
phoma diagnosis was posed. Immunohistochemical stains for cytocher-
atin and CD30 were negative, while CD20 and LCA were positive. A
CT scan demonstrated a mass infiltrating the lowest site of the bladder
and the urethral wall. Hematological and biochemical examinations
were normal; chest radiography and CT scan of upper abdomen and
chest were positive for the presence of a few lymphoadenopathies. Bone
marrow aspiration and biopsy were normal. The patient was staged as
IIIEB. 8 course of R-CHOP schedule chemotherapy were performed
reaching complete remission. Radiotherapy was not performed. At a
follow up of 13 months the patient is alive and in complete remission.
Discussion. Extranodal lymphomas interesting the urinary tract, are very
rare, being only a few cases reported in the literature during about 30
years; in fact non urothelial tumors of the urinary tract are only about
2% of all tumors. They show a preferency for female patients in a ratio
of 6 to 1. Frequently a history of recurrent cystitis is reported. Main
symptoms are intermittent hematuria and dysuria. Mucosa associated
lymphoid tissue is the most common type, while, only 20% have a high
grade disease. Prognosis are usually associated with tumor grade and
stage presentation, and all examinations to define disease stage should
be made, to exclude systemic lymphoma. Several therapies including
surgical excision, radiotherapy, chemotherapy are reported. But because
of the rarity of localization, doesn’t exist an univocal therapeutical
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behavior. The results obtained with systemic chemotherapy plus ritux-
imab in our case, and in general in large B cell Lymhpoma, induce us to
retain that in aggressive lymphomas it could represent the 1st therapeu-
tic choice. 

PO-164
COMPARATIVE STUDY BETWEEN CD5+ AND CD5– CLONAL LYMPHOCYTOSIS: 
PRELIMINARY DATA

Chiurazzi F, Simeone L, Petruzziello F, Romano C, Lucivero G, 
Rotoli B
Cattedra di Ematologia Università Federico II, Medicina Interna II Università di
Napoli, Italy

Thirteen patients (10 M, 3 F) with CD5-, B-CLL-like chronic lympho-
proliferative diseases have thus far been studied. First, lymphocytes were
stained with a large panel of monoclonal antibodies in an attempt to
identify a peculiar surface phenotype common to all patients. Specifical-
ly, fluorochrome-conjugated antibodies specific for the following mem-
brane proteins, including activation, adhesion, costimulatory molecules
and growth factor receptors, were used for flow cytometry analysis of
CD19+ B lymphocytes: CD95, CD69, CD31, CD10, CD11c, CD71,
CD23, CD5, CD152 (CTLA-4), CD41a, CD80, CD86, CD27, CD70,
CD294 (CRTH2), CD38, CD25, CD103, CD61, CD20, CD39, CD40,
CD267 (TACI), CD268 (BAFF-R), CD34, and CD62. In addition, the per-
centage of T lymphocytes and the CD4/CD8 ratio were assessed as well.
Secondly, because of clinical resemblance to B-CLL, intracellular stain-
ing for CD5 was carried out in a number of patients in order to explore
the possibility that the clonal B cells in these undefined chronic lympho-
proliferative diseases were actually canonical CLL B cells failing to express
CD5 on the cell membrane; furthermore, cells from a number of patients
were also activated in vitro with different stimulators (PMA + ionomycin,
IFN-gamma, soluble CD40L) to test the possibility of activation-induced
CD5 expression. Finally, the surface phenotype of clonal B cells was
compared to that of classic B-CLL, as these patients were shown to have
a clinical course resembling that of B-CLL patients, to look for similari-
ties and differences between these two lymphoproliferative diseases.
Results. Apart from CD19 and CD20, B cells from the CD5-, B-CLL-like
patient population were typically positive for CD31, CD27, CD25,
CD40, and BAFF-R (median >90% for all surface markers), whereas they
were negative for CD10, CD103, CD34 and CD62. A wide variability
was seen with the other surface markers examined. When compared to
CLL B cells, apart from CD5, a significant difference was observed with
CD23 (p=0.01), CD69 (p=0.01), CD80 (p=0.005), CD40 (p=0.02), and T
lymphocyte percentages (p=0.0007). Specifically, canonical CLL B cells
appeared to have been recently activated, as suggested by higher CD69
expression rates, and to have a reduced expression of the costimulatory
molecules CD80 and CD40. Moreover, T cell percentages were more
depressed in classic B-CLL (median, 16% vs 28%), whereas no differ-
ences were seen in CD4/CD8 ratios. CD23, although present on all cells
in about one third of patients with CD5- leukemia (4 in this series), was
globally less expressed when compared to typical CLL B cells. Intracel-
lular protein staining failed to detect cytoplasmic CD5, both in freshly
analyzed CD5– clonal B cells and following stimulation for 24 and 48 h
with the above activators, thus ruling out the possibility of a masked B-
CLL due to perturbation in intracellular protein trafficking. Conclusions.
No peculiar set of surface molecules could be identified in CD5-
leukemia with the panel of monoclonal antibodies used in this study so
as to suggest diagnostic criteria for flow cytometric analysis. Indeed, the
surface markers constantly found expressed on CD5– leukemia cells were
also found on CLL B cells and are shared by other B-cell chronic lympho-
proliferative diseases. When compared to classic B-CLL, differences were
seen in the expression of only a few surface markers; finally, leukemia
counts appeared to be generally less striking than in B-CLL, with preser-
vation of a higher fraction of T cells. Further studies are ongoing to bet-
ter dissect homologies and differences between CD5– and CD5+ chron-
ic lymphoproliferative diseases.

PO-165
THE MUTATIONAL STATUS OF THE IMMUNOGLOBLIN VARIABLE REGION GENES (IGVH) IS
ABLE TO PREDICT RESPONSE TO THERAPY IN PATIENTS WITH B-CELL CHRONIC 
LYMPHOCYTIC LEUKEMIA (B-CLL) IN ADVANCED STAGE OF DISEASE TREATED WITH
CHLORAMBUCIL (CLB): PRELIMINARY RESULTS

Callea V, Stelitano C, Zupo S,1 Cutrona G,2 Iannì G, Ferrarini M,1,2

Nobile F
U.O. Ematologia, Azienda Ospedaliera Bianchi-Melacrino-Morelli, Reggio Cal-
abria; 1Divisione Diagnostica Malattie Linfoproliferative, Istituto Nazionale
Ricerca sul cancro, IST, Genova; 2Divisione Oncologia Medica C, Istituto
Nazionale Ricerca sul cancro, IST, Genova, Italy

Aim of this study was to evaluate the impact of the new prognostic
markers: mutational status of IgVH region genes, chromosome analysis
by FISH and expression of CD38 and ZAP70 on leukemic cells, on
response to therapy of B-CLL patients in advanced stage of disease treat-
ed with Chlorambucil. Materials and Methods. Twenty-seven B-CLL
patient, 18 males with a mean age of 67.3 (SD±10.1), 5 in Rai stage 0, 18
I/II and 4 III/IV, 8 in Binet stage A, 15 B and 4 C, have been enrolled in
this study. Unfavorable prognostic factors were considered expression
on leukemic cells of CD38>30%, ZAP70 strong at Western Blot analy-
sis, IgVH unmutated and detection at cytogenetic analysis of 17p- and
11q- deletions. Criteria for treatment were stage III-IV/C and in the oth-
er stages the presence of active disease signs. All patients received CLB
administered at standard monthly dose of 10 mg/day X 14 days for 6
courses. Response to therapy was defined as follows: complete response
(CR) as the absence of adenopathies and splenomegaly at physical and
radiologic examinations, Hb > 11g/dl, platelet count >100 ×109/L, periph-
eral lymphocytes <4×109/L and PMN > 1.5×109/L; partial response (PR)
as the reduction > 50% of the original enlargement of spleen,
adenopathies and/or peripheral lymphocytosis; no response (NR) as a
decrease < 50% of the above features. Results. Comparing the clinical
stages with the new prognostic markers, a significant relationship has
been found between Rai stage and IgVH mutational status. (see table)

Table 1. 

RAI Mutational status Total

Unmutated Mutated

0 1 4 5

I/II 15 3 18

III/IV 3 1 4

Total 19 8 27

Pearson Chi-Square 0,023

According to the response criteria, 16/27 (59.2%) of patients obtained
a CR, 8/27 (29.6%) a PR and 3/27(11.1%) a NR. Comparing all the prog-
nostic variables with response, only the IgVH mutational was able to pre-
dict the clinical response. Interestingly, all the 8 mutated cases reached
CR, while in the 19 IgVH unmutated patients, 8 obtained a CR, 8 a PR
and 3 a NR (p=0.02). Conclusion. Patients with a mutated IgVH status
seem to benefit of CLB treatment, because they have a high probability
to obtain CR.
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PO-166
ORAL FLUDARABINE IN R-FC REGIMEN IN THE TREATMENT OF CHRONIC LYMPHOCYTIC
LEUKAEMIA

Sabiu D, Massidda S, Casula P, Sorano G, Culurgioni F, Angelucci E
Unità Operativa di Ematologia e Trapianto di Midollo, Ospedale A. Businco
ASL n°8 Cagliari Italy

Introduction. Rituximab plus Fludarabine and Cyclophosphamide (R-
FC) is the best treatment of Chronic Lymphocytic Leukemia (CLL) avail-
able up today. The original schedule with intravenous Fludarabine is
difficult to be applied in outpatients setting. Therefore we tested the oral
formulation of Fludarabine scheduled at 40 mg/sqm associated with
Cyclophosphamide and Rituximabin a series of 18 outpatients affected
by CLL. Methods. from June 2004 to September 2006 eighteen patients
were treated in the Hematology Departement in Cagliari, Italy. Informed
consent was obtained by all patients before start of therapy. 13 patients
were males and 5 females; median age was 59,5 years ( range 34-71). All
patients were B or C Binet stage in progression (11 B, 7 C), all but one
with no B symptoms. All patients presented CLL standard diagnostic cri-
teria, 8 pts were untreated and receiver therapy as first line treatment.
Ten patients were in second or subsequent line of treatment (range 2-
6); 9 patients had received fludarabine containing regimens. Chemother-
apy schedule consisted of Rituximab 375 mg/sqm iv on day 0 followed
by Fludarabine 40 mg/sqm day and Cyclophosphamide 250 mg/sqm
day po day 1 to 3, starting next day of Rituximab. Courses were repeat-
ed every 28 days for a total of 6 cycles. All patients received anti-infec-
tive prophylaxis with Fluconazole and Levofloxacine. .HBV positives
patients received prophylactic Lamivudine. Results. All patients but one
completed planned therapy with no relevant delay for granulocytope-
nia. Among the eight patients treated as first line therapy 6 achieved
Complete Remission and 2 a Very Good Partial Remission. There were
no toxic death nor life threatening Infections ( all patients received Fil-
grastim). About patient treatd as second or subsequent line of therapy
six achieved a Complete Remission, four a Partial Remisiion. No toxic
death but four patients shows systemic infections requiring hospital-
ization. The median follow up was 20,5 months (3-32). Relapse or pro-
gression of disease was seen in 2 first line patients (after 9 and 19
months, respectively); in the pretreated group there were 4 relapses
(range 6-13 months). All patients are still alive. Conclusions. The associ-
ation of intravenous Rituximab, oral Cyclophosphamide and oral Flu-
darabine is an effective and feasible therapy with excellent therapeutic
patient’s compliance. The advantage of an outpatient schedule must be
confirmed by further controlled studies and longer follow-up.

CHRONIC MYELOPROLIFERATIVE SYNDROMES

PO-167
INITIAL (LATENT) STAGE OF POLYCYTHAEMIA VERA WITH THROMBOCYTOSIS. THE
IMPACT OF THE BONE MARROW BIOPSY AND JAK2V617F MUTATION FOR THE DIFFER-
ENTIAL DIAGNOSIS WITH ESSENTIAL THROMBOCYTHAEMIA.

Iurlo A,1 Gianelli U,2 Moro A,2 Bianchi P,1 Fermo E,1 Vener C,3 Savi F,2

Radaelli F,1 Lambertenghi Deliliers G,3 Bosari S,2 Zanella A1

1Divisione di Ematologia, Fondazione IRCCS Ospedale Maggiore Policlinico,
Mangiagalli e Regina Elena, Milan; 2II Cattedra di Anatomia Patologica,
DMCO, Università degli Studi di Milano, A.O. San Paolo e Fondazione
IRCCS Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena, Milan;
3Ematologia I - Centro Trapianti di Midollo, Università degli Studi di Milano,
Fondazione IRCCS Ospedale Maggiore Policlinico, Mangiagalli e Regina Ele-
na, Milan, Italy

Polycythaemia Vera (PV) is a chronic myeloproliferative disorder
(CMPD) characterized by increased erythropoiesis, granulopoiesis and
megakaryocytes. According to the WHO classification, two stages of PV
are recognizable, known as polycythemic phase and post-polycythemic
myelofibrosis. It has been suggested that PV could be preceded by an ear-
ly latent phase, in which the increase in RBC mass or Hb are lower than
requested for the diagnosis by the diagnostic criteria of the Polycythemia
Vera Study Group and the WHO classification. The European Clinical
and Pathological (ECP) criteria for diagnosis of early PV have been
recently published. The acquired activating mutation of JAK2 tyrosine
kinase, JAK2V617F, is present in granulocytes of about 97% of PV
patients, 32-57% of ET, 43-50% of agnogenic myeloid metaplasia and,
less frequently, in other CMPDs. On the contrary, it has not been found
in normal controls or secondary erythrocytosis, carrying a positive-pre-
dictive value in distinguishing CMPDs from non clonal conditions such
as secondary erythrocytosis. In this study we examined the clinical fea-
tures, bone marrow biopsies and JAK2V617F mutational status of 17
ePV patients, who presented at diagnosis the clinical and morphologi-
cal features of ET, and manifested a well-developed polycythemic phase
of PV during the follow-up (median 8.6 yrs; range 2-17 yrs), compared
with 19 PV and 14 ET cases (according to WHO) as controls. ePV
patients revealed at diagnosis increased Hb (ePV:15.5g/dL; ET:13.8g/dl;
PV:16.9 g/dL), Hct (ePV:45.9%; ET:41%; PV:51.8%) and Plts
(ePV:854×109/L; ET:877×109/L; PV:691×109/L), splenomegaly (ePV:43%;
ET:0%; PV:61%) and hepatomegaly (ePV:53%; ET:14%; PV:61%). Mor-
phological examination in ePV patients demonstrated moderate to
marked increase of BM cellularity (ePV:65%; ET:0%; PV:73%) and
pleiomorphic megakaryocytes (ePV:83%; ET:20%; PV:100%). Increased
(ePV:100%; ET:14%; PV:100%) and left-shifted erythropoiesis
(ePV:82%; ET:0%; PV:79%), and increased (ePV:65%; ET:14%;
PV:100%) and left-shifted granulopoiesis (ePV:65%; ET:0%; PV:58%)
were also found. 15/15 ePV cases carried the JAK2V617F mutation (6
homo, 9 hetero), in comparison to 7/13 ET (1 homo, 6 hetero) and to
18/19 PV (5 homo, 13 hetero). In conclusion, these results confirm the
existence of a early phase of PV that may mimic ET. A diagnostic algo-
rithm, useful to differentiate ePV from ET, may be obtained by the clin-
ical, morphological and molecular features of each patient. 

PO-168
INFLUENCE OF JAK2V617F ALLELE BURDEN ON PHENOTYPE IN PATIENTS WITH 
ESSENTIAL THROMBOCYTHEMIA 

Antonioli E, Guglielmelli P, Poli G, Bogani C, Pieri L, Longo G,
Ponziani V, Pancrazzi A, Bosi A, Vannucchi AM.
Department of Hematology, University of Florence, Italy

Background. The correlation of JAK2V617F mutation with clinical phe-
notype of Ph-cMPD patients is still under debate, in part because of het-
erogeneity of available series and of a discontinuous (hetero vs homo)
rather than continuous quantitative approach to mutational load. Aim. As
an approach to unravel significant associations between phenotype and
JAK2 mutation, we have correlated the levels of JAK2V617F allele load
with clinical and laboratory characteristics at diagnosis in a series of
patients with essential thrombocythemia (ET). Methods 260 patients
with ET, diagnosed according to WHO criteria, were studied. Median
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age was 52 years (range, 16-93). JAK2V617F allele ratio was evaluated
at diagnosis by a Taqman one-step assay on granulocytes DNA. Results.
195 patients (63%) were JAK2V617F mutant, and the percentage of those
displaying >51% mutant allele content (homozygous status) was 5%.
Mean level of mutant JAK2 allele was 23±17% (range 1-87%), that is sig-
nificantly lower than the level we previously found in PV (n=135;
54±24%; p<0.001) or in patients with PMF (n=55, 43±42%; p<0.001) or
secondary forms of myelofibrosis (n=20, 60±35%; p<0.001). Overall, 64
patients (25%) actually presented JAK2V617F levels greater than 25%
while only 3 patients (1%) had levels greater than 75%. JAK2V617F
mutant patients had significantly higher leukocyte count (p=0.02), hemo-
globin (p<0.0001) and Htc levels (p<0.0001), ALP level (p=0.04) and low-
er platelet count (p=0.03), confirming previous observations. However
there was no clear dose-dependent correlation between these haemato-
logic parameters (at diagnosis or at the time of blood sampling) and the
load of mutant allele. Among JAK2V617F mutant patients, age at diag-
nosis was significantly correlated with the load of JAK2V617F allele
(p<0.0001, CI 95% 0.16-0.44). The frequency of patients presenting
splenomegaly progressively increased according to JAK2V617F allele
burden (p=0.08 2 test); furthermore, there was a significant correlation
between JAK2V617F ratio and presence of spleen size larger than 15 cm
(p=0.02, 2 test). Mutant allele burden had no impact on pruritus, systemic
symptoms, need of chemotherapy and duration of disease. Thrombot-
ic complications were referred by 17% and 24% of wild-type and
JAK2V617F mutant patient, respectively (p=0.3); however we found that
there was a trend towards more frequent thrombotic events in patients
with higher levels of JAK2V617F allele load (p=0.08 χ2 test). On the oth-
er hand we observed a significant correlation between EEC and the per-
centage load of JAK2 mutant allele while, nothwithstanding PRV-1
expression levels were significantly higher in mutant than in wild-type
patients (p=0.03), there was no overt correlation with the JAK2V617F
allele burden. Conclusions. These data indicate that in ET patients labo-
ratory abnormalities and defined aspects of clinical phenotype are only
partially related to the relative representation of V617F allele in the con-
text of normal hematopoiesis; this might be due to the low allele bur-
den and/or other, but still poorly characterized, gene or host modifiers.

PO-169
LONG-TERM EVALUATION OF 404 PATIENTS WITH ESSENTIAL THROMBOCYTHEMIA:
CLINICAL OUTCOME, EFFICACY AND SAFETY WITH RESPECT TO DIFFERENT THERAPIES

Vianelli N, deVivo A, Fiacchini M, Catani L, Lucchesi A, Giannini B,
Baccarani M
Hematology and Oncology Institute L. A. Seràgnoli, University of Bologna, Italy

Essential Thrombocythemia (ET) is a myeloproliferative disorder asso-
ciated with persistent thrombocytosis. The main clinical features are
recurrent thrombotic and/or hemorrhagic events involving both the arte-
rial and venous systems. Data concerning the role of platelet-lowering
agents to prevent thrombotic and hemorrhagic events are not conclusive.
We report here our experience on 404 (Male 152, Female 252) consecu-
tive ET patients (pts) referred to our Institute between January 1977 and
December 2004, with a median follow-up of 84 months (1-318). Medi-
an age at diagnosis was 64 (15-91) years; median platelet (PLT) number
was 787(465-3700)×109/L. Three hundred and sixty-two out of 404
(89.6%) pts were treated with platelet-lowering agents: Hydroxiurea
(HU;138 pts), Busulphan (BU;104 pts), HU+BU (66 pts), Interferon-alpha
(IFN-alpha;18 pts), HU+IFN-alpha (21 pts), BU+IFN-alpha (6 pts) or
HU+BU+IFN-alpha (6 pts). Two hundred and ninety-six pts were treat-
ed because of high risk and 66 pts for either cardiovascular risk or symp-
toms associated to microvessel disturbance. In 71/362 (19.6%) and
237/362 (65.5%) pts the treatments were able to maintain the PLT num-
ber for at least 2/3 of their follow-up, <400×109/L (Complete remission)
and 400-600×109/L (Partial remission), respectively. Only 14 pts were
withdrawn from HU or BU for toxicity. A total of 368 (91.1%) pts
received antiplatelet agents (233 Aspirin, 65 Ticlopidine, 70 others) for
a median period of 53 (1-252) months; this therapy was stopped in 87
pts, in most cases after achieving the control of platelet count (PLT
<600×109/L). During follow-up, we registered 61 thrombotic events in
44 (10.9%) pts, and 37 hemorrhagic events in 32 (7.9%) pts, while dizzi-
ness, headache and other symptoms due to microvascular disturbance
were present in 144 (35.6%) pts. Patients who received both HU and BU
developed a significantly higher number of thrombotic events compared
to pts who received a single drug (p=0.004). Previous thrombotic event,

age and platelet number at diagnosis, thrombocytosis control during fol-
low-up and presence of one or more common cardiovascular risk factors
were evaluated in order to establish any correlation with thrombotic
risk. Only the first two factors were significantly correlated. Blastic tran-
formations, myelofibrosis evolution and solid malignancy occurred in
3(0.7%), 15(3.7%) and 21(5.2%) pts, respectively. The three pts who
showed blastic transformation were treated with a particularly high total
dose of HU (3.039.500 mg), if compared to the median dose administered
(462.000 mg) in one case or with the sequential association of HU and
BU in the other two cases. The overall survival (expressed by the Kaplan-
Meier curve) was approximately 85% at 12 years after diagnosis, which
is similar to the life expectancy of the normal population. In conclusion,
in our experience HU and BU resulted effective in controlling thrombo-
cytosis in ET pts with neglegible toxicity. Previous thrombosis and old-
er age at diagnosis significantly increase the risk of thrombotic events
during follow-up. The blastic transformation seems to be related to the
HU+BU association or to higher total HU dose administered. 

PO-170
FAMILIAL CHRONIC MYELOPROLIFERATIVE DISORDERS: CLINICAL PHENOTYPE AND 
EVIDENCE OF DISEASE ANTICIPATION

Rumi E, Passamonti F, Elena C, Arcaini L, Della Porta M, Pietra D,
Boveri E, Pascutto C, Cazzola M, Lazzarino M
Department of Hematology and Department of Pathology, Fondazione IRCCS
Policlinico San Matteo, University of Pavia, Pavia, Italy

Introduction. Chronic myeloproliferative disorders (CMD) have a spo-
radic occurrence, however familial clustering was reported. To assess
the prevalence and the clinical phenotype of familial CMD, to study the
anticipation of disease onset in successive generations. Methods. An inter-
view-based investigation of family history was performed to identify
familial cases among 458 patients with apparently sporadic CMD. Clin-
ical phenotype of familial CMD was compared to that of sporadic CMD.
Anticipation was studied evaluating both age at diagnosis and telomere
length (flow-FISH) in successive generations. Results. Among 458 patients
with sporadic CMD, the prevalence of familial cases was 7.6% (35 pedi-
grees; 75 patients). Kolmogorov-Smirnov and two tailed Fisher exact
tests did not demonstrate any significant difference in clinical presenta-
tion between patients with familial and those with sporadic CMD. With-
in 544 person-years of follow-up, patients with familial CMD devel-
oped complications and disease-evolutions as like as those of sporadic
CMD. Comparing second-generation to first-generation patients,
Wilcoxon Matched Pair test demonstrated a significantly lower age at
diagnosis of second-generation patients (p=.0001), and Nelson-Aalen
estimator showed a significantly higher age-dependent hazard of CMD
onset in second-generation patients (p<.0001). We observed a signifi-
cant telomere shortening in offspring compared to parent (p=.043). Dis-
cussion. This study suggests a thorough investigation of family history in
the management of patients with CMD. Clinical phenotype of patients
with familial CMD do not differ from that of patients with sporadic
CMD. The age distribution between parent and offspring and the kinet-
ic of telomere shortening provide evidence of disease anticipation in
familial CMD.

PO-171
CLINICAL AND PROGNOSTIC IMPLICATIONS OF BONE MARROW FIBROSIS GRADING IN
CHRONIC IDIOPATHIC MYELOFIBROSIS (CIMF) 

Vener C,1 Gianelli U,2 Fracchiolla NS,1 Calori R,1 Radaelli F,3 Iurlo A,3

Caberlon S,4 Gerli G,4 Lambertenghi Deliliers G1

1Ematologia I, Centro Trapianti di Midollo; 2II Cattedra di Anatomia Patologi-
ca, DMCO, A.O. San Paolo, Università degli Studi di Milano, Fondazione
IRCCS Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena; 3Divisione
di Ematologia, Fondazione IRCCS Ospedale Maggiore Policlinico, Mangiagal-
li e Regina Elena; 4Unità di Ematologia e Trombosi, DMCO, A.O. San Paolo,
Università degli Studi di Milano; Milan, Italy

CIMF is a Philadelphia chromosome-negative chronic myeloprolifera-
tive disorder that arises from a pluripotent hematopoietic progenitor cell
with the deposition of fibrin and collagen in bone marrow via angiogenic
factors. Its clinical presentation is characterised by progressive anemia,
leukocytosis or leukopenia, circulating blasts, constitutional symptoms,
extramedullary hematopoiesis and splenomegaly. Expected survival is 3-
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10 years, and transformation to acute leukemia may occur. The aim of this
study was to determine whether the European consensus parameters for
grading bone marrow fibrosis in CIMF have clinical and/or prognostic
implications. The study population included 113 consecutive CIMF
patients (61 males and 52 females with a median age of 67 years, range
27-86) diagnosed according to the Polycythemia Vera Study Group (PVSG)
criteria between 1996 and 2006, and followed up for a median of 20
months (range 4-126). On the basis of the WHO criteria, their bone mar-
row biopsies were reclassified as indicating CIMF (98 pts) and post-poly-
cythemic myelofibrosis (post-PV MF; 15 pts), whereas the European con-
sensus parameters identified 33 patients with CIMF-0, 27 with CIMF-1,
26 with CIMF-2, and 12 with CIMF-3. Hemoglobin (Hb) levels at diagno-
sis were higher in the CIMF-0 vs all the other groups (p<0.0017). Platelet
(PLT) levels were higher in CIMF-0 vs all the other groups (p=0.0051), and
also in CIMF-1 vs CIMF-3 (p=0.0009) and post-PV MF (p=0.027), and in
CIMF-2 vs CIMF-3 (p=0.007). Lactate dehydrogenase (LDH) levels were
lower in CIMF-0 vs all the other groups (p≤0.03), and also in CIMF-1 and
CIMF-2 vs CIMF-3, and in CIMF-3 vs post-PV MF (p=0.006). The spleen
was progressively enlarged from CIMF-0 to post-PV MF (p<0.013). Medi-
an survival estimated by Kaplan-Meyer analysis was significantly differ-
ent between the groups (CIMF-0, CIMF-1, CIMF-2, CIMF-3, post-PV MF:
logrank test p=0.01), progressively worsening from CIMF-0 through
CIMF-3 with post-PV MF presented a survival similar to CIMF-3. Genet-
ic lesions, circulating blasts and secondary tumours occurred significant-
ly more frequently in the cases with higher degree of fibrosis and in post-
PV MF. No differences in the frequency of thrombotic/hemorrhagic events
or erythromelalgia/paresthesia. In conclusion, bone marrow fibrosis grad-
ing shows clinical correlations and prognostic implications in CIMF.

PO-172
HYPOMETHYLATING AGENTS AND HDAC INHIBITORS EFFECTS ON THE CXCR4 
EXPRESSION IN CD34+ CELLS OF PRIMARY MYELOFIBROSIS 

Guglielmelli P, Bogani C, Poli G, Ponziani V, Rosti V,1 Massa M,1

Antonioli E, Bosi A, Barosi G,1 Vannucchi AM

Dept Hematology, University of Florence, 1Clinical Epidemiology, Policlinico San-
Matteo, Pavia Italy

Introduction. Primary Myelofibrosis (PMF) is characterized by increase
of CD34+ hematopoietic stem/progenitor cells in the peripheral blood
(PB), but the mechanisms implicated are not completely identified. Evi-
dence supported an alternative mechanism by which down-regulation of
CXCR4 and disruption of the CXCR4/SDF-1 axis may directly act on
HPC mobilization. The aim was to characterize the possible role of
CXCR4 abnormalities in the constitutive CD34+ cell mobilization. Meth-
ods. CD34+ cells were isolated from PMF PB, and subjected to FACS analy-
sis, in vitro culture and mRNA quantification by RT-PCR. Results. As sup-
ported by previous study we observed that CXCR4 is expressed at low-
er levels on the membrane of circulating CD34+ cells in PMF as the con-
sequence of reduced gene transcriptional activity. Furthermore, CXCR4
RNA were strictly correlated with the number of circulating HSC. To
address potential mechanisms involved in the down-regulation of
CXCR4 RNA, we first evaluated the effects of CD34+ cell exposure to a
range of SDF-1,G-CSF,TGF-beta and Interferon-gamma, that all have
been supposed to play some role in PMF pathogenesis and/or in CD34+

mobilization. We found that only SDF-1 was able to down-regulate the
membrane content of CXCR4, while mRNA levels were unchanged, to
suggest ligand-induced receptor internalization but no effect on gene
transcription. We hypothesized that epigenetic modifications might be
involved in down-regulation of CXCR4. HEL cells, as well as the CD34+

purified from 10 PMF patients, were treated with 5-azacytydine (5-AZA)
and SAHA. In both these models, we observed significant up-regulation
of CXCR4 over the levels obtained with 5-AZA only. The increase of
CXCR4 could be expression on the membrane; the combination of 5-
AZA and SAHA determined only minor increase detected as soon as
after 24 hrs of incubation, and was not due to mobilization to the mem-
brane of the intracellular pool of CXCR4 as demonstrated with confocal
microscopy. However, the effects on CXCR4 RNA levels were detected
already after 8-12h. There was a discrete methylation pattern of CpG
island of CXCR4 (methylation-specific-PCR) in both HEL and PMF
CD34+ cells, while HL-60 cells that do not express detectable amount of
CXCR4 had extensive methylation pattern of CXCR4 gene promoter. A
partial methylation pattern of CXCR4 CpG island was observed also in
CD34+ of PMF patients. Discussion. These data indicate the possibility to

up-regulate CXCR4 membrane expression in CD34+ cells of PMF patients
using hypomethylating agents, through a mechanism that might act on
specific methylated regions of gene promoter.

PO-173
PREVALENCE OF JAK2 EXON 12 MUTATIONS AMONG PATIENTS WITH POLYCYTHEMIA
VERA AND WITHOUT THE JAK2 V617F MUTATION

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

Institute of Hematology, Catholic University, Rome, Italy

Introduction. The JAK2 V617F mutation is present in the large majori-
ty of patients with polycythemia vera (PV) as underlying mechanism of
disease; yet a variable portion of wild type individuals has been report-
ed, ranging from 3% to 35%. This could be due to differences in assay
sensitivity or to diagnostic inaccuracy as well as to molecular mecha-
nisms other than the JAK2 V617F mutation. Recently four novel somat-
ic mutations affecting JAK2 exon 12 have been reported in almost all the
JAK2 V617F-negative PV patients. The present study is aimed to inves-
tigate the prevalence of such latter mutations in PV. Patients and Meth-
ods. We investigated the presence of the V617F mutation in a cohort of
108 patients with PV by allele-specific PCR using DNA from peripher-
al-blood granulocytes according to Baxter et al. (Lancet 2005;365:1054).
Twenty-seven patients were JAK2 V617F-negative (M/F 19/8, median
age 53 years, range 17-79); in them the median values at diagnosis were
17.5 gr/dL for haemoglobin (Hb) (range 16.0-19.3), 0.55 for hematocrit
(Htc) (range 0.49-0.66), 7.48×109/L for white blood cells (range 3.60-
14.0), and 196×109/L (range 139-514). The frequency of splenomegaly
was 18.5%. Eight patients had had a major thrombotic event (29.6%),
involving arterial vessels in 6 cases and venous vessels in 2. Hence, they
were investigated by allele-specific PCR using DNA from peripheral-
blood granulocytes according to Scott et al. (N Engl J Med 2007; 356:459)
for the presence of the following JAK2 exon 12 mutations: F537-
K539delinsL, H538QK539L, K539L, and N542-E543del. Results. No
patient carried the F537-K539delinsL, H538QK539L, or K539L muta-
tion. The N542-E543del mutation was detected in 3 patients (11.1% of
the JAK2 V617F-negative patients, 2.7% of the whole PV cohort). The
first patient was a 61 y.o. man with splenomegaly and a history of prox-
imal deep venous thrombosis of the leg; Hb was 19.2 gr/dL, Htc 0.60;
erythropoietin (Epo) was 1.5 U/L (normal range 2-19). The second
patient was a 49 y.o. woman with splenomegaly and a history of
ischemic stroke; Hb was 17.7 gr/dl, Htc 0.53; Epo was 0.1 U/L. The third
patient was a 17 y.o. man asymptomatic; Hb was 17.0 gr/dL, Htc 0.54;
Epo was 3.2 U/L. In this latter patient the growth of erythoid colonies
was independent of Epo. Conclusions. In PV patients a significant portion
of individuals JAK2 V617F-negative carried the N542-E543del mutation
in the exon 12. We were unable to confirm the presence of other exon
12 mutations in our sample. Thus the overall prevalence of exon 12
mutations among JAK2 V617F-negative PV patients was 11%. This low
proportion of JAK2 exon 12 mutations other than V617F in comparison
to the aforementioned study of Scott et al. could be explained by the
source of DNA (peripheral-blood granulocytes instead of bone marrow
cells); investigations on bone marrow samples from the remaining neg-
ative patients are underway to improve the diagnostic yield. 

PO-174
RESPONSE TO DASATINIB IN PATIENTS WITH AGGRESSIVE SYSTEMIC MASTOCYTOSIS
WITH D816V KIT MUTATION

Rondoni M,1 Paolini S,2 Colarossi S,2 Piccaluga PP,2 Papayannidis C,2

Palandri F,2 Giannoulia P,2 Laterza C,2 De Rosa F,2 Pregno P,3 Gatto S,4

Ottaviani E,2 Saglio G,5 Cilloni D,5 Pane F,6 Triggiani M,7 Soverini S,2

Zaccaria A,1 Baccarani M,2 Martinelli G2

1Hematology Unit, S. Maria delle Croci Hospital, Ravenna; 2Department of
Hematology/Oncology L. and A. Seràgnoli, University of Bologna, S. Orsola-
Malpighi Hospital; 3Hematology Unit, Oncology and Hematology Center,
Molinette Hospital, Torino; 4Hematology Unit, Santi Antonio e Biagio e Cesare
Arrigo Hospital, Alessandria; 5Divisione di Medicina Interna II ed Ematologia,
Osp. San Luigi, Orbassano-Torino; 6CEINGE, University of Naples Federico
II, Naples; 7Centro Interdipartimentale di Ricerca in Scienze Immunologiche di
Base e Cliniche, Università di Napoli Federico II, Italy

Human systemic mastocytosis (SM) is a rare disease caused by an
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abnormal mast cells accumulation in various tissues. It usually occurs as
a sporadic disease that is often persistent or progressive in adults. Clin-
ical course is variable. The most aggressive forms have a rapid course and
required treatments to reduce the neoplastic burden and to slacken the
progression. Unfortunately no therapy have been demonstrated effica-
cy, mostly in the treatment of aggressive systemic mastocytosis (ASM).
SM has been associated with constitutive activating c-kit somatic muta-
tions, the most frequent of whom is the D816V mutation. Kinase
inhibitors blocking constitutive c-kit activation, such as imatinib, have
been used in SM, but they had no effect on D816V mutant kit. Here, we
report on six patients with Systemic mastocytosis and with detectable
D816V mutation treated with dasatinib 70 mg BID as in leukemia treat-
ment. According to the WHO Classification of Systemic mastocytosis,
we describe clinical characteristics of six cases of ASM with different
organ damage treated with dasatinib for various period, and we made
evaluation of response according to Valent criteria (Leuk Research, 2003).
All patients excepting Patient 3 reached the dose of 140 mg daily. Patient
1, 2 and 4 are on treatment after 9, 8 and 6 months respectively, with-
out any signs or symptoms of disease progression. Patient 3 and Patient
5 interrupted dasatinib for worsening clinical condition after 40 days
and three months respectively. Patient 6 stopped dasatinib after five
months for progression to acute leukemia. All patients had to suspend-
ed therapy due to extra-haematological toxicity. The most commonly
toxicity involved gastroenteric tract, with diarrohea and abdominal pain,
hypotension and pleural effusion. Symptoms resolved or return to mild
grade with dose reduction. We noticed major response in three patients
for the prompt resolution of sign of organ damage recorded during dasa-
tinib treatment, and we also attained a measurable decrease of the bur-
den of neoplastic MCs by means of tryptase level monitoring in all but
one patients. Acknowledgments: COFIN 2003 (Molecular therapy of Ph+
leukemias), by FIRB 2001, by the University of Bologna (60%), by the
Italian Association for Cancer Research (A.I.R.C.), by the Italian Nation-
al Research Council (C.N.R), by Fondazione Del Monte of Bologna and
Ravenna (Italy) and A.I.L. grants, LeukemiaNet grants.

PO-175
GENETIC AND EPIGENETIC INACTIVATION OF SOCS-1, SOCS-3 AND SHP-1 IN 
PH-NEGATIVE MYELOPROLIFERATIVE DISORDERS 

Lunghi M, Rossi D, Deambrogi C, Cerri M, Rasi S, Franceschetti S,
Conconi A, Riccomagno P, Capello D, Gaidano G
Division of Hematology, Amedeo Avogadro University of Eastern Piedmont,
Novara, Italy

Introduction. Ph-negative chronic myeloproliferative disorders (CMPD)
are characterized by somatic point mutations of the JAK2 gene, leading
to constitutive JAK/STAT activation. The negative regulators of cytokine
signaling SOCS-1, SOCS-3 and SHP-1 have a crucial function in the
down-regulation of JAK/STAT pathway. SOCS-1, SOCS-3 and SHP-1
may be silenced by aberrant DNA methylation and/or mutation in
human malignancies. Methods. We tested epigenetic and genetic inacti-
vation of SOCS-1, SOCS-3 and SHP-1 in: i) 112 CMPD, including 43
essential thrombocythemia (ET), 28 polycythemia vera (PV), 24 idio-
pathic myelofibrosis in pre-fibrotic phase (MF), 11 atypical chronic
myeloid leukemia (ACML), and 6 chronic myelomonocytic leukemia
(CMML); and in ii) 20 AML post-CMPD, including 10 AML post-ET, 5
AML post-PV and 5 AML post-MF. For comparison, 20 normal bone
marrow samples were also investigated. All cases were analysed for
SOCS-1, SOCS-3 and SHP-1 hypermethylation by methylation-specif-
ic PCR and for JAK2V617F mutation status by allele specific PCR. Muta-
tions of SOCS-1 and SOCS-3 were tested by DNA direct sequencing.
Results. SOCS-3 aberrant methylation occurred with high frequency both
in CMPD (46/112, 41%) and in AML post-CMPD (10/17; 59%), and
was distributed throughout the different WHO categories: 20/43 (46%)
ET, 13/28 (46%) PV, 5/24 (21%) MF, 5/11 (45%) ACML and 3/6 (50%)
CMML. Methylation of SOCS-1 and SHP-1 occurred with lower fre-
quency both in CMPD (14/112, 12.5% for SOCS-1; 8/112, 7% for SHP-
1) and in AML post-CMPD (3/20, 15% for SOCS-1; 1/20, 5% for SHP-
1). All normal bone marrow samples scored negative for SOCS-1, SOCS-
3 and SHP-1 methylation. SOCS-3, SOCS-1 and SHP-1 methylation
occurred in both JAK2V617F-positive (26/66, 39% for SOCS-3; 11/66,
17% for SOCS-1; 6/66, 9% for SHP-1) and JAK2V617F-negative CMPD
(12/46, 26% for SOCS-3; 2/46, 4% for SOCS-1; 2/46, 4% for SHP-1).
This pattern of SOCS-3, SOCS-1 and SHP-1 methylation was conserved

also when the analysis was restricted to PV, ET and MF each as a single
group and after stratification for JAK2V617F mutation. The correlation
between hypermethylation and gene expression was analyzed by real-
time PCR. SOCS-3 mRNA levels were significantly higher in unmethy-
lated samples compared to methylated samples (p=0.005) and to normal
bone marrow (p=0.03). Similar results were obtained for SOCS-1. SOCS-
1 and SOCS-3 missence mutations were detected in 2/104 (1.9%) and
1/93 (1%) CMPD, respectively. Discussion. i) Inactivation by aberrant
methylation of SOCS-3, SOCS-1 and SHP-1 is involved in the pathogen-
esis of CMPD, is selectively associated with neoplastic hemopoiesis,
and correlates with reduced gene expression; ii) methylation of SOCS-
3, SOCS-1 and SHP-1 occurs in both JAK2V617F positive and negative
cases; iii) the methylation rate of SOCS-3, SOCS-1, and SHP-1 is simi-
lar in CMPD and in AML post-CMPD, suggesting that SOCS-3, SOCS-
1 and SHP-1 silencing is not involved in leukemic transformation; iv)
SOCS-1 and SOCS-3 mutations are rarely involved in CMPD.

PO-176
PLATELET, GRANULOCYTE AND PLASMA HEMOSTATIC MOLECULES IN PATIENTS WITH
ESSENTIAL THROMBOCYTHEMIA (ET) WITH AND WITHOUT THE V617F JAK-2 GENE
MUTATION

Falanga A, Marchetti M, Vignoli A, Balducci D, Russo L, Guerini V,
Barbui T
Department of Hematology, Ospedali Riuniti di Bergamo, Bergamo, Italy

Introduction. An acquired gain-of-function mutation (V617F) in the tyro-
sine kinase JAK2 gene is detected in neutrophils and platelets from about
50% of patients with ET. Clinical data indicate an association between
this mutation and the severity of the disease. We wanted to evaluate in
a large number of subjects whether the presence of the V617F JAK2
mutation identifies ET patients with specific hemostatic abnormalities.
Methods. Ninety three consecutive ET patients (F/M= 53/40; age range=
17-86), 44 V617F JAK2 carriers and 49 JAK2 wild-type (wt), and 50 con-
trol subjects, were enrolled into the study. Platelet surface molecules,
platelet-polymorphonuclear leukocyte (PMN) aggregates, and PMN sur-
face activation molecules, were analysed by flow cytometry. The plas-
ma levels of hypercoagulation markers [F1+2, TAT complex, D-Dimer,
Elastase and Thrombomodulin (TM)] were measured by ELISA. Results.
Analysis of platelet surface from the overall ET group, showed higher tis-
sue factor (TF) and P-selectin (p<0.01), and lower CD41 and CD42b
(p<0.01), compared to healthy controls. The V617F JAK2 carriers had sig-
nificantly (p<0.01) higher levels of TF-positive platelets than the wt sub-
jects; this was confirmed by measurement of platelet TF antigen levels.
Significantly (p<0.05) higher levels of platelet/PMN aggregates were
measured in JAK2 mutation carriers compared to wt ET and control sub-
jects. PMN expression of CD14, TF, CD11b and LAP were significantly
higher in ET versus controls, with CD14 and LAP being highest in the
JAK2 mutation carriers (p<0.05). The levels of hypercoagulation mark-
ers were all significantly greater in the plasma of ET patients compared
to healthy controls. However, only TM level confirmed to be statistical-
ly different between the V617F JAK2 carriers and wt ET (p<0.01). All the
differences between the two subgroups of ET patients (i.e. WBC and
PMN count, platelet TF, PMN CD14 and LAP, and plasma TM) remained
statistically significant after multivariate analysis. Discussion: These data
show that the V617F JAK2 mutation in ET influences specific patterns
of hemostasis and inflammation. Prospective studies are required to
define the role of these hemostatic abnormalities in predicting thrombot-
ic events in ET patients.
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ATTENUATED ESSENTIAL THROMBOCYTEMIA INDUCED IN MICE BY THE EXPRESSION OF
AML1/MDS1/EVI1 (AME) OR AN AME MUTANT: COMPARISON BETWEEN TWO NEW
MODELS OF MYELOPROLIFERATIVE DISORDERS

Rinaldi CR,1 Senyuk V,2 Laricchia-Robbio L,2 Dickstein J,3 Pane F,1

Rotoli B,1 Nucifora G2

1Department of Hematology, Università Federico II, Napoli, Italy; 2 Department
of Medicine, University of Illinois at Chicago, IL, USA; 3Department of Pathol-
ogy, University of Chicago, Chicago, IL, USA

Essential thrombocytemia (ET) is a myeloproliferative disorder char-
acterized by a primary increase in platelets count often associated with
splenomegaly and/or hepatomegaly and often thrombosis. The
t(3;21)(q26;q22) resulting in the AML1/MDS1/EVI1 (AME) fusion gene
is associated with several hematological disorders often characterized by
severe dysmegakaryopoiesis, suggesting that AME alters the megakary-
ocytic program. By BM infection and transplantation we generated two
groups of mice that express either wild type AME or a point/internal-
deletion mutant of AME (AME-D-C). This mutant lacks the eighth zinc
finger motif and is unable to interact with the CtBP corepressor. Both
groups of mice developed a fatal disease with features of human ET,
however Kaplan-Meier analysis showed a significant difference
(p<0.0032) in survival between the two groups with the AME-D-C-mice
living considerably longer. The morphological analyses of the peripher-
al blood smears did not show significant differences between AME- and
AME-D-C-mice. However while the AME-mice were anemic, the AME-
D-C-mice had normal hemoglobin. In both groups the platelet number
was increased, and atypical features like macro-platelets, agranular
platelets and small aggregates were observed. Both groups of mice devel-
oped thrombocytosis with median platelet values consistently above
normal, whereas neutrophil counts were normal. It is possible that death
resulted from bleeding complications, maybe due to an intrinsic platelet
dysfunction more evident in the AME population. Peripheral blood
smears showed in both groups of mice evidence of megakaryocytic frag-
ments, large cytoplasm pieces containing pro-platelet, and nucleus
scraps. Seven out of 12 AME-mice and 8 out of 12 AME-D-C-mice
showed slight neutrophil dysplastic aspects such as hypersegmentation
and open nuclei. The red blood cells were normochromic and normo-
cytic in all mice; however, minimal anisocytosis was observed during the
course of the disease, with a variation in degree of polychromatophilia
at the time of death. The bone core biopsies were normocellular in eight
AME mice, hypocellular in three and hypercellular in one. In contrast,
the cellularity in all the AME-D-C samples was normal. The most promi-
nent aspects of the AME-mice were increased number of BM megakary-
ocytes often grouped in clusters of four to six elements located in prox-
imity of sinuses or in paratrabeculae, and rare megakaryocytes contain-
ing intact white cells in their cytoplasm. These two features, previous-
ly described as endosteal dislocation and emperipolesis, often seen in
patients with MPD or ET, were absent in AME-D-C-mice, in which
only a minimal increase of megakaryocytes without atypical aspects
was observed. No significant differences were found in spleen size,
weight and histological features aside from a slight increase in fibrosis
in AME-D-C-mice. These results suggest that a mutation in the eighth
zinc finger motif and the abrogation of CtBP binding could attenuate the
myeloproliferative phenotype caused by AME, particularly in terms of
histological features and overall survival.

PO-178
HIGHER LEUKOCYTE COUNT AS A RISK FACTOR FOR THROMBOSIS IN ESSENTIAL
THROMBOCYTHEMIA

Antonioli E, Guglielmelli P, Tosetto A,1 Bernardi M,1 Poli G, Ponziani
V, Rodeghiero F,1 Bosi A, Ruggeri M,1 Barbui T,2 Vannucchi AM
Department of Hematology, University of Florence, Florence, 1Department of
Hematology, Ospedale San Bortolo, Vicenza; 2Department of Hematology,
Ospedali Riuniti Bergamo, Italy

Background. Thrombotic complications represent one main feature of
Philadelphia neg-chronic myeloproliferative disorders (cMPD); advanced
age and prior vascular events have been identified as risk factors for
thrombosis, and are currently used for stratifying patients into different
risk categories. It has been recently suggested that increased leukocyte
count at diagnosis in both ET (Carobbio A, Blood Nov2006) and PV

patients (Landolfi R, Blood Nov2006) is associated with thrombosis dur-
ing follow-up. Aim. In order to address this issue, we evaluated retrospec-
tively 705 patients diagnosed with ET according to either PVSG or WHO
criteria, in the Hematology Unit in Florence and Vicenza, Italy, in the
period from January 1980 to December 2006. Results. There were 473
females (67%). Median age was 59 years (range, 14-96), median platelet
count at diagnosis was 847×109/L (range, 430-3125) and median leuko-
cyte count was 9.1×109/L (range, 3.9-35). Median follow up was 71
months (range, 1-317). Major cardiovascular (CV) events were recorded
in 159 patients (22.5%). 94 patients (59%) had thrombosis at diagnosis
whereas 65 (41%) had a CV events during follow-up; 14 out of the 94
patients with thrombosis at diagnosis had re-thrombosis during follow-
up. JAK2V617F mutation (allele specific PCR) was detected in 204 (57%)
of 359 patients evaluated. By dividing patients in classes according to
leukocyte count, the percentage of patients with CV increased from
15% with leukocyte count <5 to 17% with leukocyte 5-7.5, to 22%
with 7.5-10, to 28% with >10-12.5×109/L leukocytes (p=0.01, chi square
test for trend). Considering as the reference population patients with
leukocyte count <7.5×109/L, those with leukocyte count above 10×109/L
had a significantly increased risk of thrombotic events (RR 1.64; 95% CI
1.10 to 2.5; p=0.02). The role of JAK2 mutation was also examined.
JAK2V617F mutant patients had significantly higher leukocyte count,
hemoglobin and Htc levels, and lower platelet count, confirming previ-
ous observations. The percentage of patients with CV events was 23%
and 19% in the presence or absence of mutation, respectively (p=0.3).
Due to the correlation between JAK2V617F and higher leukocyte count,
the effect of leukocyte count on CV events in patients stratified accord-
ing to mutational status was also evaluated. It was found that higher
leukocyte count was associated with thrombosis irrespectively of the
presence of JAK2V617F allele (Chi-square test for trend, p=0.05 for both).
The role of leukocytes was mantained also in multivariate analysis that
included as covariates age, hemoglobin, hematocrit, and platelet count
(p=0.038). Patients with higher leukocyte count had an increased risk of
venous thrombo-embolism (p=0.03) while no overt effect was seen as
concerned arterial events. Conclusions. We conclude that higher leukocyte
count constitues a risk factor for thrombosis in patients with ET, that is
independent of patient age and JAK2V617F mutational status. The
emerging role of leukocytosis as novel risk factor for CV events might
result in the modification of current criteria for patient risk stratification
and prompt prospective trials aimed at evaluating the impact of cytotox-
ic therapy on thrombosis prevention. 

PO-179
CLINICAL AND LABORATORY DIFFERENCES AT DIAGNOSIS BETWEEN JAK2V617F POSI-
TIVE AND NEGATIVE PATIENTS WITH MYELOFIBROSIS WITH MYELOID METAPLASIA: 
A SINGLE CENTRE EXPERIENCE

Elli E, Parma M, Lanzi E, Colnaghi F, Colombo A, Pogliani EM
Hematology Division, University of Milano Bicocca, S.Gerardo Hospital, Mon-
za, Italy

Introduction. Myelofibrosis with myeloid metaplasia (MMM) is a
chronic myeloproliferative disorder (CMD), characterized by bone mar-
row reactive fibrosis, extramedullary hemopoiesis, progressive anemia
and marked splenomegaly. Recently a gain-of-function mutation
exchanging valine to phenylalanine at position 617 (V617F) of the Janus
Kinase 2 (JAK2) protein has been described in CMD, particularly in 90%
of Polycythemia Vera (PV), and about half of patients (pts) with Essen-
tial Thrombocythemia and MMM. Methods. we screened 31 alive MMM
pts referred in our hematology unit from 1998 to 2006 for JAK2 muta-
tional status, using allele-specific PCR (cfr Baxter, et al. Lancet, 2005), in
order to compare clinical and laboratory features at diagnosis between
JAK2 positive and negative pts. Comparisons between categorical and
continuous variables were performed by chi-squared statistics and by
Wilcoxon rank-test, respectively. Results. we identified 23 (74%) positive
and 8 (26%) negative JAK2 pts. There was no significant difference in
age (69 vs 68 years), sex (M:F ratio 14:9 vs 3:5), and white cell count
(WBC 13,09 vs 14,11×109/L) at diagnosis between JAK2 positive and
negative pts, respectively. All pts with post-PV-MMM (7) were JAK2
positive. The Lille prognostic score was almost always low for JAK2
negative pts (75%) while high risk pts were only JAK2 positive. In con-
trast, pts positive for JAK2 mutation had at diagnosis significantly high-
er spleen enlargement (6 cm vs 2,5 cm; p=0,008), higher CD34+ count
(27,2 vs 10,75×106/L; p=0,028), and lower PLT count (360 vs 746×109/L;
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p=0,038) than negative pts. In addition hemoglobin level (Hb 12,2 vs
10,7 g/dL) and LDH level (931 vs 564 U/L) tended to be higher for JAK2
positive compared to negative pts, but the difference did not become sig-
nificant in statistical analysis. Discussion. Our experience suggests some
differences in clinical and laboratory features at diagnosis according to
JAK2 mutational status in MMM pts. JAK2 mutation is very frequent in
our MMM (74% of pts) and seems to be associated with a significantly
more advanced clinical and laboratory features already at diagnosis.
Additional analysis and larger studies need to verify if these differences
at diagnosis are effectively significant and could be associated with a dif-
ferent outcome of JAK2 positive respect to negative pts, particularly with
a poorer survival and a more aggressive disease for JAK2 positive pts.

PO-180
POTENT AND SELECTIVE INHIBITION OF EEC COLONY FORMATION IN JAK2V617F POLY-
CYTHEMIA VERA AND THROMBOCYTHEMIA BY LOW DOSES OF ITF2357, A NEW HISTONE
DEACETYLASE INHIBITOR

Guerini V, Spinelli O, Salvi A, Finazzi G, Barbui T, Introna M, Golay J,
Rambaldi A
USC Hematology, Ospedali Riuniti, Bergamo, Italy

Introduction. A somatic point mutation in JAK2 gene (JAK2V617F) has been
recognized as the key pathogenetic lesion in Polycythemia Vera (PV)
and Essential Thrombocythemia (ET). Histone-Deacetylase inhibitors
(HDACi) are known inducers of cell differentiation and apoptosis of
neoplastic cells. ITF2357 is a new HDACi (Italfarmaco, Milano, Italy)
which, at low micromolar concentration in vitro, inhibits the secretion of
several cytokines and exerts a potent anti tumor activity against multi-
ple myeloma and acute myeloid leukemia cells. Clinical trials are current-
ly ongoing in this setting. We investigated the ability of ITF2357 and the
prototypic HDACi Suberoyl Anilide Hydroxamic Acid (SAHA) to inhib-
it the spontaneous endogenous erythroid colony (EEC) growth of
hematopoietic stem cells obtained from patients with PV (all positive for
JAK2V617F), ET (JAK2V617F positive in 53%) and Idiopathic Erythrocytosis (all
negative for JAK2V617F). Methods. The in vitro EEC assays was performed
using mononuclear cells (MNC) from peripheral blood samples obtained
from PV, ET and IE patients. The inhibitory activity played by log scale
concentration of ITF2357 (from 0.001 to 0.75 µM) with or without the
addition of exogenous cytokines. We also investigated the JAK2V617F at the
single colony level on colonies picked-up at the end of a 14 days EEC
assay. The molecular analysis of JAK2V617F was performed using allele
specific Polymerase Chain Reaction on DNA extracted by a single
colony. Results. MNC obtained from IE or ET patients negative for
JAK2V617F neither exhibited spontaneous EEC formation nor EPO hyper-
sensitivity (from 0.1 UI/mL up to 10UI/mL), while MNC from JAK2V617F

PV and ET patients invariably sustained the spontaneous outgrowth of
JAK2V617F mutated colonies. ITF2357 induced a 90% EEC inhibition in all
JAK2V617F PV and ET patients at 0.01 µM concentration while SAHA dis-
played a similar inhibitory activity only when used at 0.25 µM. When
the EEC assay was performed using cells from JAK2V617F mutated PV or
ET patients in the presence of exogenous cytokines, the addition of
ITF2357 allowed the growth of JAK2V617F unmutated colonies which
could account up to 60% of total colonies. Discussion. ITF2357, at low in
vitro concentration, show a potent inhibitory activity on the autonomous
proliferation of hematopoietic stem cells of PV and TE carrying JAK2V617F

mutation. This holds promise for a possible clinical use of this molecule
in chronic myeloproliferative disorders.

PO-181
SAHA INHIBITS PROLIFERATION AND INDUCES APOPTOSIS IN A MEGAKARYOBLASTIC
CELL LINE AND SYNERGISTICALLY INTERCATCS WITH THE PORTEASOME INHIBITOR
BORTEZOMIB.

Canestraro M, Maffei R,1 Marasca R,1 Galimberti S, Simonetti F, 
Sordi E, Focosi D, Cannizzo E, Torelli G,1 Petrini M
Department of Oncology, Transplant and Advances in Medicine, Section of
Hematology, University of Pisa; 1Hematology Unit, Department of Oncology and
Hematology, University of Modena and Reggio E, Modena, Italy

Histone deacetylase inhibitors, favouring histone acetylation and chro-
matin relaxation, thereby allowing the transcription of genes involved in
the control of cell proliferation, differentiation and apoptosis, represent
a promising group of anticancer agents. Suberoyanilide hydroxamic acid
(SAHA) seems to exert an antitumor effect in a synergistic manner with

topoisomerase inhibitors, TRAIL and other several anticancer agents.
Bortezomib is a dipeptide boronic acid proteasome inhibitor with proved
antitumor activity in multiple myeloma and able to induce apoptosis in
different human cancer cell lines. In the present study we investigated
the anti-proliferative and pro-apoptotic effects of SAHA in combination
with bortezomib on a megakaryoblast cell line (Mo7-e). Microarray tests
were also performed in order to better understand the molecular mech-
anisms. A dose-dependent inhibition of cell proliferation was observed
after 24 h treatment by both SAHA and bortezomib. Median dose effect
analysis of interactions between SAHA and bortezomib administered
over a range of concentrations (0.5-5 uM and 5-20 nM, respectively)
showed a combination index value <1, corresponding to a synergistic
interaction. Analogously, 45% and 47% of apoptotic cells were observed
after exposure to IC50 concentrations of SAHA and bortezomib. The co-
exposure significantly increased the percentage of apoptotic cells up to
66%. The microarray results showed that SAHA is able to up-regulate
chemokine receptors (CCR3, CCR7) and several pro-apoptotic factors,
such as ATF3 and TRAIL receptor. Moreover, it down-regulate NF-kB,
BCL2, P53, JAK3, and WT1 gene expression. On the other hand, borte-
zomib up-regulates Ik-B, ATF3, and down-regulates PDGF and PDGFR,
GST, TOPOISOMERASE IIa, BCL2, and WT1 gene expression. The
association between the two agents was able to up-regulate Bax expres-
sion and down-regulate WNT5B, n-RAS, THROMBOXANE A SYN-
THASIS, THROMBOMODULIN, and WT1. About this last gene, the
inhibition of the mRNA expression resulted synergistic when the cells
were incubated with two drugs concomitantly (data confirmed by quan-
titative real-time PCR assays). Finally, we observed a cell cycle block in
the G2 phase exerted by bortezomib and in the G1 phase when cells
were incubated with SAHA. Microarray assays showed a down-regula-
tion of CYCLINS D1, D2 and D3 by bortezomib and of cyclins A1, D2
and D3 by SAHA. Studies about protein expression will be necessary for
completing the study; nevertheless, the above reported results appear
particularly relevant for the possible efficacy of SAHA and bortezomib
(already adopted for treatment of other malignancies) also in the
megakaryocyte-driven chronic myeloproliferative disorders.

PO-182
BIOLOGICAL AND MOLECULAR DIFFERENCES BETWEEN THE DYSPLASTIC AND THE 
PROLIFERATIVE VARIANTS OF CHRONIC MYELOMONOCYTIC LEUKEMIA

Onida F,1,2 Ricci C,1,2 Servida F,2 Fermo E,1 Miranda C,3 Vismara A,4

Pasquini MC,1, Faricciotti A,4 Cortelezzi A,1 Lambertenghi-Deliliers G1,2

1Fondazione IRCCS Ospedale Maggiore Policlinico, Mangiagalli e Regina Ele-
na, Università di Milano; 2Fondazione Matarelli per lo studio delle malattie del
sangue, Milano; 3Istituto Nazionale Tumori IRCCS, Milano; 4Ospedale di Cir-
colo, Rho, Milano, Italy

Introduction. CMML has been included among the MDS/MPD catego-
ry by the last WHO classification. The 12×109/L WBC threshold is used
to discriminate between a dysplastic (MD-) and a proliferative variant
(MP-) of CMML. We investigated biological and molecular differences
between MD- and MP-CMML which could contribute in identifying
targets for possible therapeutic applications. Methods. PBMNCs were
isolated from 41 pts (18 MD-CMML, 21 MP-CMML and 2 borderline
MD-/MP-CMML). Expressions of intracytoplasmic GM-CSF and GM-
CSFR were evaluated by FACS analysis. In vitro growth of myeloid
colonies was assessed in semisolid medium with or without cytokines.
The presence of the JAK2V617F mutation was investigated by allele-specif-
ic PCR (ASP) and mutational screening for RAS genes was performed by
direct sequencing and ASP (for the G12D and the G60E alleles of N-
RAS). Results. The intracytoplasmic GM-CSF expression and the medi-
an intensity of GM-CSFR were significantly higher in the MP-CMML
than in the MD-CMML (median 56.9 vs 6.5, and 91.4 vs 34.5, respective-
ly). The number of CFU-GM was higher in the MP- than in MD-CMML
(54 vs 16 colonies), significantly correlating with intracytoplasmic GM-
CSF. No RAS or JAK2 mut were found in MD-CMML pts, whereas the
JAK2V617F allele was detected in 4 MP-CMML pts. Direct sequencing iden-
tified the N-RASG12D and the K-RASG12R mut respectively in 3 and 1
pts with MP-CMML. Moreover, a novel N-RASG60E mut was identified
in 1 pt after progression from MD- to MP-disease. ASP unvealed the
presence of the G60E mut in the sample harvested before disease pro-
gression. Furthermore, ASP allowed to detect the G12D mut in both pts
with border-line MD/MP-CMML and in single CFU-GM and BFU-E.
Transfection of NIH3T3 cells with a GFP/RasG60E-encoding plasmid
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resulted in the expression of a membrane-anchored hyperactive Ras
protein able to activate the MAPK cascade, suggesting oncogenicity of
the novel mutation. Discussion. In our series of patients RAS and JAK2
mutations were quite frequent in MP-CMML and always mutually
exclusive. Because MP-CMML may evolve from MD-CMML, these
findings support the hypothesis that molecular abnormalities could be
acquired with disease progression. Since both JAK2 and RAS proteins are
involved in the GM-CSF signalling pathway, the higher levels of intra-
cytoplasmic cytokine and the increased density of its receptor in MP-
CMML support the hypothesis that this pathway is crucial in malig-
nant cell proliferation of CMML pts. 

PO-183
INFLUENCE OF THE JAK2 V617F HOMOZYGOUS OR HETEROZYGOUS MUTATION ON THE
THROMBOTIC RISK AMONG PATIENTS WITH ESSENTIAL THROMBOCYTHEMIA

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

Introduction. It is uncertain whether the JAK2 V617F mutation is asso-
ciated with an increased risk of thrombosis in patients with Philadelphia-
negative chronic myeloproliferative diseases (CMD). Recently the
homozygous status has been reported to increase the risk in patients
with essential thrombocythemia (ET). It is unknown whether inherited
thrombophilia is an additive risk factor in the patients with the JAK2
mutation. The present study is aimed to investigate the thrombotic risk
associated with the JAK2 mutation and thrombophilia in ET patients.
Patients and Methods. We studied 132 patients with essential thrombo-
cythemia (ET) (M/F 46/86, median age 53 years, range 20-92). Forty-
five patients had had a major thrombotic event (34%). Arterial vessels
were involved in 27 cases (cerebrovascular disease in 16, acute coronary
syndrome in 7, peripheral arterial thrombosis in 4); thrombosis involved
venous vessels in 18 cases (splanchnic veins in 9, deep veins of the legs
in 7, cerebral veins in 1, retinal vein in 1). All patients were investigated
for the presence of the JAK2 V617F mutation by PCR; the mutational
load was estimated in the mutated patients by sequencing analysis,
defining homozygosity (Homo) or heterozygosity (Hetero) by a mutant
allele burden higher or lower than 80%. Laboratory investigation for
inherited thrombophilia (deficiency of antithrombin, proteins C and S,
factor V Leiden [FVL], prothrombin G20210A [PT-A]) was carried out in
all patients. We analyzed the relative risk (RR) for thrombosis accord-
ing to the presence of the JAK2 mutation and/or thrombophilia. The risk
for thrombosis was further estimated according to Homo or Hetero for
the JAK2 mutation. To increase the statistical power of such latter analy-
sis, we investigated additional 81 patients with polycythemia vera (PV)
and the JAK2 mutation, 39 of them having had a thrombotic event.
Results. The JAK2 mutation was detected in 83 ET patients (62.8%), with
Homo in 4 cases (4.8%). Seven patients carried thrombophilia (4 FVL and
3 PT-A). The RR for thrombosis was 2.1 (95%CI 1.1-3.8) in JAK2 mutat-
ed patients in comparison with wild-type (WT) patients; in Homo and
Hetero the RR was 3.7 (95%CI 1.7-8.1) and 2.0 (95%CI 1.7-3.7) in com-
parison with WT patients. The RR of Homo in comparison with Het-
ero bordered statistical significance (1.8, 95%CI 1.0-3.5). Such RR val-
ues were substantially unchanged after adjustement for the presence of
thrombophilia. In patients with mutation and with thrombophilia the
RR was 4.4 (95%CI 2.2-8.8) in comparison with WT patients without
thrombophilia. Among the 81 PV patients with JAK2 mutation, 14 car-
ried Homo for JAK2 mutation and 10 thrombophilia (8 FVL and 2 PT-
A). Overall, in combined PV and ET patients the RR associated with
Homo was 1.7 (95%CI 1.2-2.4) in comparison with Hetero and 1.6
(95%CI 1.1-2.5) after adjustement for thrombophilia. Conclusions. In ET
patients the thrombotic risk is higher in the presence of the JAK2 muta-
tion. The magnitude of the increase in risk is dependent on the mutant
allele burden, being higher in homozygotes. The concomitant presence
of inherited thrombophilia does not seem to produce substantial varia-
tions, yet further studies on larger patient cohorts are needed to confirm
this finding. 
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ATYPICAL CHRONIC MYELOID LEUKEMIA (ACML): DESCRIPTION OF 55 CASES AND
IDENTIFICATION OF PROGNOSTIC FEATURES

Breccia M, Latagliata R, Carmosino I, Cannella L, Levi A, Frustaci A,
Stefanizzi C, Volpicelli P, Alimena G
Department of Cellular Biotechnology and Hematology, University La Sapien-
za, Rome, Italy

According to WHO classification the diagnosis of aCML is made
when a marked granulocytosis with multilineage dysplasia is found in
the absence of the Philadelphia chromosome and BCR/ABL fusion gene.
Among so far reported cases of aCML, a wide spectrum of presenting
features was observed, with some patients meeting all the WHO crite-
ria, and others showing some discrepancies. We analyzed our series of
55 patients diagnosed as having aCML, with the aim of identifying clin-
ical factors of possible prognostic value on survival and acute transfor-
mation. All our patients included in present study fulfilled the WHO
diagnostic criteria for the diagnosis of aCML: persistent leukocytosis,
lack of BCR/ABL fusion gene, evidence of multilineage dysplasia, mono-
cytosis <1×109/L, basophils < 2%, immature circulating precursors (ICP)
> 10%, BM blasts <20%. Median patient age was 62 years, with 15
patients being below 50; there was a preponderance of females (57% vs
43% males). Median leukocyte value (23.7×109/L, range from 24 to 76
×109/L) was similar to those of other patient series but was lower if com-
pared to that of about 100×109/L reported by the FAB group. The most
common karyotypic changes observed in aCML include abnormalities
of chromosomes 8, 13, 14, 17, 19 and 21; in our series, the most consis-
tent changes were chromosome 20q deletion (7 patients) and trisomy 8
(4 patients). At the time of this writing, 31 patients have died and 24 are
still alive, overall median survival being 25 months. Acute transforma-
tion occurred in 22 patients (40%). In multivariate analysis a shorter
survival was associated with older age (>65 years, p=0.04), female sex
(p= 0.0001), leukocytes > 50×109/L (p=0.001), presence of immature cir-
culating precursors (ICP, p=0.05); as predictive factors for risk of evolu-
tion, we found the presence of palpable hepato- or splenomegaly
(p=0.03), monocytosis (>3<8% with monocytes <1×109/L, p=0.03), BM
blastosis >5% (p=0.007), marked dyserythropoiesis (p=0.004), and trans-
fusional requirement (p=0.01). The diagnosis of aCML still remains
restricted to Ph, BCR/ABL negativity and essentially to PB and BM cyto-
logical features. In the absence of new molecular markers, the identifi-
cation of factors capable of delineating distinct clinical outcomes, might
be of practical usefulness. Thus, present data should be prospectively
considered for validation in larger series of aCML patients.

PO-185
FLOW CYTOMETRIC DETECTION OF CIRCULATING ENDOTHELIAL CELLS IN CHRONIC
MYELOPROLIFERATIVE DISORDERS

Mestice A, Leo M, Pastore D, Mazzone AM, Pannunzio A, Rizzi R,
Casanova M, Russo Rossi A, Liso V, Specchia G
DAP, Hematology Section, University of Bari, Italy

A growing body of evidence supporting an important role of angio-
genesis and neovascularization in the pathophysiology of a wide array
of diseases has led to an increasing interest in measuring circulating
endothelial cells (CEC). Most early studies of CECs relied solely on mor-
phological identification of cell type. Flow cytometry is clearly a suitable
method for the detection and quantitation of rare events such as CECs
but despite many recent studies, questions remain regarding the precise
cell surface markers that unequivocally identify these cells. The aim of
this study was to use a multiparameter flow cytometry and sequential
gating strategy to measure CECs levels in a series of patients affected by
chronic myeloproliferative disorders (CMD) and healthy controls.
Informed consent was given by all subjects. To avoid contamination by
endothelial cells from the punctured vessel wall, the first 2 ml of blood
drawn were discarded. Forty-six samples were collected [34 patients
affected by CMD (27 myelofibrosis with myeloid metaplasia, 4 essen-
tial thrombocythemia, 3 polycythemia vera), and 12 healthy subjects]
and stained with CD31 FITC, CD133 PE, CD34 ECD and CD45 PerCP.
CECs were defined as CD34 positive events, lacking CD45 and with
expression of CD31. The lyse-no-wash procedure was used and for each
sample a minimum of 200,000 CD45 positive events were acquired by
the FC-500 flow cytometer and analyzed by CXP software; absolute
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cell numbers were calculated by reference fluorescence beads. In addi-
tion, numbers of circulating hematopoietic progenitor cells (HPCs) were
measured in all samples according to ISHAGE guidelines. Five samples
were also stained with CD105 PE or CD41/CD61 PE instead of CD133
PE. Healthy subjects had levels of CECs ranging from 0 to 303/mL with
a median value of 73 while HPCs ranged from 1 to 5/microL; CEC counts
in patients with CMD samples ranged from 75 to 11,636/mL with a
median value of 682/mL, while HPC values ranged from 2 to 631 µL with
a median value of 24 µL; differences in HPC and CEC levels between
essential thrombocythemia or polycythemia vera patients and controls
were not significant while patients with myelofibrosis with myeloid
metaplasia showed significantly higher HPC and CEC counts than
healthy subjects (p= 0.001 and 0.03, respectively). The unexpectedly
high values of CECs in healthy subjects and the expression of CD41 and
CD61 in most of the CD31+/CD34+/CD45– events and of CD105 only
in a small proportion of them revealed that most of the cells identified
as CECs were actually platelets, as already suggested by Strijbos MH et
al. (Cytometry B Clin Cytom 2007). We restudied flow cytometric meth-
ods of detecting CECs and suggest that, although redundant endothelial
markers could increase the accuracy of CECs detection, a single platform
whole blood assay where CECs are identified as events CD45–/CD31+/
CD34+/CD105+ could be feasible for correctly enumerating CECs. Fur-
ther studies on endothelial colony assays performed on CD34+ selected
cells could be useful to confirm that CD34 cells expressing CD31 and
CD105 and lacking CD45 are endothelial cells and not large platelets.

PO-186
CLINICAL AND LABORATORY DIFFERENCES AT DIAGNOSIS AND DURING FOLLOW-UP
BETWEEN JAK2V617F POSITIVE AND NEGATIVE PATIENTS WITH UNCLASSIFIABLE
CHRONIC MYELOPROLIFERATIVE DISORDERS: A SINGLE CENTRE EXPERIENCE

Elli E, Parma M, Lanzi E, Colombo A, Colnaghi F, Pogliani EM
Hematology Division, University of Milano Bicocca, S.Gerardo Hospital, Mon-
za, Italy

Introduction. According to WHO classification, unclassifiable chronic
myeloproliferative disorders (uMPD) are a subgroup of diseases show-
ing a multi lineage proliferation without typical characteristics of any
other Philadelphia negative MPD. Recently, an activating mutation of the
JAK2 tyrosine Kinase (V617F) has been well described in about 90% of
patients (pts) with polycythemia vera and in less than half of pts with
essential thrombocythemia and idiopathic myelofibrosis. The role of
JAK2(V617F) mutation in uMPD remains still unclear. Methods. 21 uMPD
pts referred in our hematology unit from 1994 to 2006 were screened for
JAK2 mutational status, using allele-specific PCR (cfr Baxter, et al. Lancet,
2005), in order to compare clinical and laboratory features at diagnosis
and during follow-up between JAK2 positive and negative pts. Compar-
isons between categorical and continuous variables were performed by
chi-squared statistics and by Wilcoxon rank-test, respectively. Results.
we identified 13 (62%) positive and 8 (38%) negative JAK2 pts. There
was no significant difference in spleen enlargement (median 1 cm below
costal margin), sex (M:F ratio 8:5 vs 6:2), white cell count (WBC 10,4 vs
16,8×109/L; p=0,09) and LDH level (454 vs 587 U/L; p=0,54) at diagnosis
between JAK positive and negative pts, respectively. In contrast, pts pos-
itive for JAK2 mutation had at diagnosis significantly older age (68 vs 49
years; p=0,034), higher hemoglobin level (Hb 16,9 vs 12,5 g/dL; p=0,004)
and PLT count (658 vs 200109/L; p=0,014) than negative pts. Thrombot-
ic complications were more common in pts with JAK2(V617F) mutation
(4/13 pts, 30,7% vs 0 pts). A total of 4 leukaemic transformation (19%)
were detected, 3 in JAK2 negative pts (37,5%) and one in JAK2 positive
pts. At present, all JAK2 negative pts were alive, while 2/13 pts (15,4%)
JAK2 positive died. Discussion. Our experience suggests the existence of
different features at diagnosis and during course of disease, according to
JAK2 mutational status, in uMPD pts. JAK2 mutation is present in 62%
of our pts and defines a subgroup with older age and a polycythemic
phenotype at diagnosis and thrombotic tendency in the follow-up of
disease. Moreover pts positive for JAK2 mutation seem to have a worse
outcome (15,4% of deaths vs 0%), even if the incidence of leukaemic
transformation seems to be higher in JAK2 negative group. Additional
analysis and larger studies needs to confirm our results. 

PO-187
LEUKOCYTE ALKALINE PHOSPHATASE EXPRESSION PREDICTS THE JAK2V617F MUTATION
STATUS IN POLYCYTHEMIA VERA AND ESSENTIAL THROMBOCYTHEMIA

Guerini V, Carobbio A, Salvi A, Spinelli O, Finazzi G, Delaini F, 
Barbui T, Rambaldi A
USC Hematology, Ospedali Riuniti, Bergamo, Italy

Introduction. A single somatic mutation in the Janus Kinase 2 gene
(JAK2V617F) has been identified as the key pathogenetic event in Poly-
cythemia Vera (PV) and Essential Thrombocythemia (ET). The Leuko-
cyte Alkaline Phosphatase (LAP) and the Polycythemia Rubra Vera-1
(PRV-1) genes are remarkably up-regulated in most patients with PV and
some with ET. Aim of this study was to predict the presence of the
JAK2V617F mutation by flow cytometry analysis of LAP expression. Meth-
ods. Patients with PV (n=146), ET (n=329) and Idiopathic Erythrocytosis
(IE, n=56) were selected among those regularly followed up in our clin-
ic. Healthy volunteers were selected from those referred to our institu-
tional blood bank for blood donation (n=40). The JAK2V617F mutation
screening was performed by allele specific Polymerase Chain Reaction
(PCR). The surface expression of LAP was quantified as arbitrary units
of Mean Fluorescence Intensity (MFI) by flow cytometry while PRV-1
gene expression was performed by Real Time Quantitative PCR (RQ-
PCR) using RNA from purified granulocytes. The discriminant ability of
LAP and PRV-1 expression in identifying the JAK2V617F mutation was per-
formed by a Receiving Operating Characteristic (ROC) analysis. Results.
The mutational analysis for JAK2V617F showed that 90% of PV and 53%
of ET patients were mutated, while none of the IE patients proved pos-
itive. The LAP expression detected on granulocytes isolated from IE and
ET patients lacking the JAK2V617F mutation was not different from that of
normal donors and a progressive and highly significant increase of the
LAP MFI was registered in ET and PV patients carrying a heterozygous
or homozygous JAK2V617F mutation. A ROC curve analysis allowed to
identify a LAP MFI value of 90 as the optimal cut-off to discriminate,
with a good score of sensitivity and specificity, patients carrying a JAK2
wild type gene as compared to those with a JAK2V617F mutation. The
presence of a homozygous JAK2V617F mutation strongly correlates with
the highest values of LAP expression. The simultaneous RQ-PCR eval-
uation of PRV-1 gene expression in peripheral blood granulocytes pro-
vided evidence of a remarkable linear correlation of results obtained by
these assays. The ROC curve analysis by plotting results of both the
LAP and the PRV-1 tests gave superimposable results. Discussion. Flow
cytometry of LAP on peripheral blood granulocytes is an easy and repro-
ducible assay to predict the JAK2V617F mutation.

PO-188
INCIDENCE OF SYSTEMIC MASTOCYTOSIS IN PTS WITH HYMENOPTERA VENOM 
ALLERGY AND RAISED SERUM TRYPTASE LEVELS: ROLE OF FLOW-CYTOMETRY 

Zanotti R,1 Perbellini O,1 Bonadonna P,3 Vincenzi C,1 Colarossi S,5

Caruso B,4 Frattini F,1 Randon F,1 Dal Fior D,2 Zampieri F1, Chilosi M,2

Krampera M,1 Martinelli G,5 Pizzolo G1
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versity of Bologna, Bologna, Italy

Patients with systemic mastocytosis (SM) may suffer from severe ana-
phylactic reactions after wasp or bee stings. We evaluated the incidence
of SM in patients with allergic reactions after hymenoptera bites and
high serum tryptase basal levels. We analyzed the serum tryptase basal
levels in 276 patients with previous anaphylactic reactions due to
hymenoptera bites. Bone marrow (BM) aspirate (stained according to
May-Grunwald-Giemsa method) and biopsy (with anti-tryptase mono-
clonal antibody staining to identify atypical MC infiltration) were car-
ried out in patients with elevated serum tryptase levels (>11.4 ng/mL).
In addition, multiparametric flow cytometric analysis was applied to
BM samples to identify MCs (CD45+/CD117+/CD34–) and to evaluate
abnormal expression of CD25 and CD2 on MCs. Finally, we assessed the
presence of D816V KIT mutation in BM mononuclear cells by restriction
fragment length polymorphism analysis. Tryptase levels were increased
(median 16.6 ng/mL; range 11.7-103 ng/mL) in 34/276 patients (12.3%).
Twenty-three of these patients were studied with BM analysis (Table 1):
20 had previous severe anaphylactic reactions (type III: 2 cases, type IV:
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18 cases). BM immunohistochemistry showed typical infiltrates of
tryptase+ spindle-shaped cells in 10/23 patients (43%). The KIT point
mutation D816V was found in 13/21 (62%) cases. BM smear showed
atypical MCs in 13/21 (62%) patients. In 18/21 (86%) cases, BM
CD117++ MCs, evaluated by flow-cytometry, expressed CD2 and/or
CD25. By contrast, MCs from normal BM (n=2), other haematological
malignancies (n=4), and cutaneous mastocytosis (n=4) did not express
CD2 and/or CD25. Cytogenetic analysis was normal in all cases. In sum-
mary, the final diagnosis was indolent SM (ISM) according to WHO cri-
teria in 16 patients (70%). In 3 patient only two minor criteria were
found, and 2 patient showed only the aberrant expression CD25/CD2
on MC: these patients were considered affected by Monoclonal Mast
Cell activation syndrome (MMCAS), as proposed by Valent et al. (2007).
Only two patients (9%) didn’t show signs of abnormal MC infiltration.
Our results show strong association among anaphylaxis due to
hymenoptera bites, abnormal basal serum tryptase levels and SM. In
addition, the multiparametric flow cytometry analysis seems to be the
most sensitive and reliable method to identify occult BM involvement,
especially in patients without skin lesions and indolent disease.

Table 1. 

PO-189
MICRORNAS: POSSIBLE ROLE IN THE MOLECULAR AETIOLOGY OF CHRONIC MYELO-
PROLIFERATIVE DISEASES 

Rossi A,1 Gravetti A,1,2 Gatto G,1 Rotoli B,1,2 Martinelli V,1,2 Ciancia R,1,2

Bonatti S,1 Mallardo M1
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The microRNA family comprises a large class of small non-coding
RNAs (~22-nucleotide RNAs) acting through base pairing to partially
complementary sites in the 3’ untranslated regions of the targeted mes-
senger RNA (Elbashir et al.). This lead to reduced translation of the relat-
ed proteins (natural RNAi) (Ambros). Similarly to transcription factors,
miRNAs can play an essential role in regulation of gene expression and
control of the cellular fate. Although the elucidation of miRNAs func-
tion has not progressed as other aspects in the field, the role of this fam-
ily of ncRNAs in the molecular aetiology of cancer has been extensive-
ly investigated. Using modified DNA microarray technology several lab-
oratories have performed the miRNA expression profile (miRNome) in
cancer patients with solid tumors or hematological malignancies and
found that miRNAs are differentially expressed in normal and tumor tis-
sues (Calin G. et al.). These differences are often tumor-specific and, in
some cases, can be related to prognosis. In addition to the role in the
molecular aetiology and maintenance of cancer, several groups are inves-
tigating to address the question of whether the miRNA expression pro-
file could become a useful biomarker for diagnosis and prognosis of
hematological disorders. Our working hypothesis is that miRNAs can
play a role also in the pathogenesis of chronic myeloproliferative dis-
eases (Philadelphia negative) such as Polycythemia Vera, Essential
Thrombocythemia and Primary Myelofibrosis. To this aim we per-

formed a preliminary in silico screening of miRNAs potentially inhibitors
of the translation of key genes involved in myeloid differentiation and
maintenance of the differentiated phenotypes. Among them, miR377
and miR320 are potential inhibitors of Jak2, miR214 and miR221 of
STAT, miR155 of SOCS1. Preliminary results obtained in patients
showed increased expression of miR320 in these disorders; the level
was higher in peripheral blood compared to bone marrow. This higher
expression can be due to a more efficient processing of the precursor
miR320 into the active form. Moreover the processing of miR155 seems
to be affected in many of the analyzed patients and this leads to accu-
mulation of the immature form. We are analyzing the levels of the relat-
ed proteins (i.e. Jak2 and SOCS1) in the same samples to correlate them
it with miRNA levels. 
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The main aim of this observational retrospective study is to identify
clinical cases of idiopathic hypereosinophilic syndrome (HES) that have
been observed in several European centres. There are no reliable pub-
lished data on the incidence and prevalence of HES. The median age at
presentation ranging between the ages of 20 and 50 years. Corticos-
teroids is the usual initial treatment and Hydroxyurea and Interferon
alpha are alternative treatments. Imatinib mesylate is effective in the
treatment of hematological malignancies that are characterized by
PDGFR activating mutations. Scope of THESIS study is to identify clin-
ical cases of idiopathic hypereosinophilic syndrome (HES) that have
been observed in several European centres. The assumption is that this
might help to solve some of the issues concerning epidemiology, natu-
ral history and prognosis of the disease, and also those pertaining to the
rational use of tyrosine kinase inhibitors and their cost-effectiveness. It
is moreover considered important that the observational study is part of
a project that provides an educational service for physicians and health-
care workers, and provides information for the patients. Population will
be composed by all adults presenting with hypereosinophilia, who have
received prior treatment or none. The overall survival and quality of life
will be preferred endpoints. Information will be collected at the time of
enrolment and every six months of observation. Centre contacted for
protocol fulfilment were 20, with Belgium, Denmark, Finland, France,
Germany, Italy (8 centres), Spain (2 centres), Sweden, Turkey, United
Kingdoms (3 centres). Most of European country have an active study
protocol for the treatment of HES with imatinib; they are enrolling
patients and collecting data. ( Belgium, England, Spain, Germany, Italy).
In some countries there are more than one active study and a National
Network has been constituted (e.g. Spain, Italy). Germany has a prob-
lem for the approval of the THESIS study due to its observational nature
with an experimental drug (Imatinib) mentioned within. In Portugal
there are no studies dedicated to HES treatment. In Italy we have 4 cen-
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tres with active protocol, and we have 33 patients enrolled with a medi-
an follow- up of 9 months. Acknowledgments. COFIN 2003 (Molecular
therapy of Ph+ leukemias), by the Italian Association for Cancer Research
(A.I.R.C.), by the Italian National Research Council (C.N.R), and A.I.L.
grants, LeukemiaNet grants.

PO-191
JAK2 MUTATION IN PHILADELPHIA NEGATIVE CHRONIC MYELOPROLIFERATIVE 
DISORDERS: PRELIMINARY DATA FROM A SINGLE CENTRE
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Ciancia G,3 Fabbricini R,1 Gherghi M,4 Pane F1,2 Rotoli B1
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Chronic myeloproliferative diseases (CMDs) are heterogeneuos clon-
al hematopoietic stem cells disorders characterized by the expansion of
a single neoplastic stem cell. The molecular basis of several myelopro-
liferative diseases is unknown. On the basis of the model of CML, we
may surmise that a constitutive activation of a tyrosine kinase might be
involved even in other CMDs. Recent data have confirmed that a somat-
ic mutation at position 617 (V617F) of the Janus kinase 2 (JAK2) gene may
be found in the majority of PV and in a sizeable proportion of ET and
IMF. These findings can lead to new perspective for diagnosis and clas-
sification of CMD patients, and, in future, even for their treatment. We
screened for V617F bone marrow samples of 83 ET, 34 PV and 4 MF
patients, banked at CEINGE- Biotecnologie avanzate in Naples, collect-
ed at the Hematology Divison. The samples were sequenced to identi-
fy the V617F JAK2 mutation derived from the G-to-T mutation at posi-
tion 1849; a sample was considered positive if the mutation was pres-
ent in at least 20% of cells. The V617F JAK2 mutation was detected in
30 of the 34 PV patients (88%), in 47 of the 83 ET patients (57%) and in
2 of the 4 MF patients. As expected, in most ET cases the signal of the
G-to-T mutation was weak: clonal hematopoiesis is rarely character-
ized by a large expansion in ET patients. Many authors have shown that
patients with V617F positive CMD have a longer median disease dura-
tion and were more likely to develop complication such as secondary
myelofibrosis, bleeding or thrombosis than those without the mutation.
Moving from these data we looked for correlation among clinical disease
features (i.e. spleen volume, LDH and marrow fibrosis grading) and geno-
type [wild-type (wt) versus mutant (m)] in PV and ET patients. We found
that the median level of LDH was significantly higher in V617F positive
cases. We did not found a statistically significant difference for spleen
volume in the two groups of patients, although the median value of
spleen volume in mutant patients was higher than in the wild-type
group. We found that fibrosis grading distribution was different among
the two groups: in the mutant group 94% of ET patients and 87% of PV
patients had fibrosis grade 0-1 and 6% of ET patients and 12.5% of PV
patients grade 2; in the wild type group fibrosis was always 0-1, never
grade 2. Wider studies are needed to confirm these correlations. In our
data JAK2 mutation also affects response to treatment. Among ET
patients, those with the JAK2 mutation are less sensitive to hydroxyurea.
The relationship between the V617F mutation and the risk of progres-
sion in patients affected by CMD could not to be determined yet in our
small series with a short follow up time. The V617F mutation of JAK2
is a marker for disease diagnosis and a tool for monitoring the disease.
Different approachs are required to identify markers in the group of
patients without JAK2 mutation.

THROMBOSIS AND HEMOSTASIS - PLATELETS

PO-192
CONGENITAL HYPOFIBRINOGENEMIA ASSOCIATED WITH HETEROZYGOUS FIBRINOGEN
BBETA AND GAMMA CHAIN MUTATIONS

Castaman G, Giacomelli SH, Ghiotto R, Madeo D, Rodeghiero F
Department of Hematology, San Bortolo Hospital, Vicenza, Italy

Fibrinogen is a complex glycoprotein involved in the final step of the
coagulation cascade as the thrombin substrate for fibrin generation. Fib-
rinogen is synthesized in hepatocytes as a hexamer composed of two
sets of three polypeptidic chains (Aalpha, Bbeta and gamma). Each chain
is encoded by a distinct gene (FGA, FGB and FGG), clustered in a region
of 50 kb on chromosome 4q31. Quantitative inherited fibrinogen disor-
ders are rare autosomal conditions caused by complete (afibrinogenemia)
or partial (hypofibrinogenemia) fibrinogen deficiency in plasma. Only in
a minority of cases with hypofibrinogenemia the causal mutation has
been identified. We report the molecular characterisation of three asymp-
tomatic cases of inherited hypofibrinogenemia. After sequencing all cod-
ing region and intron-exon boundaries of all the three genes (FGA, FGB
and FGG), three different mutations in heterozygosity were found. The
first patient (fibrinogen 70 mg/dL) presents a novel non-sense mutation
in exon 8 of FGB, a transition nt. 7893 CAG>TAG predicting a Gln393X
in heterozygosity. This mutation causes a truncated fibrinogen Bbeta
chain, which may not be assembled in the fibrinogen molecule. The sec-
ond patient (fibrinogen 70 mg/dL) presents a novel heterozygous tran-
sition nt.7611 GAT>GGT in exon 8 of FGG, leading to the missense
mutation Asp320Gly, where an acidic amino acid is replaced by an
idrophilic one. Finally, the last patient (fibrinogen 110 mg/dL) presents
a heterozygous splice site mutation in intron 2 of FGG (IVS2 +1 G>A),
previously reported in compound heterozygosity in a patient from New
Zealand. This mutation prevents mRNA processing and results in mRNA
read through into the intron 2 sequence to produce a novel polypeptide
of only 39 amino acids. In conclusion, this report confirms that hypofib-
rinogenemia is the heterozygous condition of afibrinogenemia, and that
genetically determined partial deficiencies of fibrinogen with levels
greater than 50 mg/dl are rarely associated with bleeding symptoms.

Table 1. Phenotype and genotype in five patients with severe FXIII deficien-
cy.

PZ SEX AGE SYMPTOMS FXIII DNA MUTATIONS DOMAIN

ACTIVITY

A M 16 Recurrent <3% 2103-2104 Del CT homo Barrel 2

Hematomas Leu667fsX15

B M 16 Recurrent <5% nt.661 CCT>CTT Core

hematomas, Pro186Leu hetero

intracranial nt.883 CGT>CAT Core

bleeding Arg260His hetero

C F 44 Recurrent <3% nt.2227 AGC>AAC Barrel 2

hematomas, Ser708Asn homo

intracranial

bleeding

D M 4 Recurrent <4% nt.1489-92 Del AATT Core

hematomas, homo 

umbilical cord Lys462-Leu463fsX2

and post surgical

bleeding

E F 31 Umbilical cord <4% nt.1080 CGA>TGA Core

and post surgical Arg326Stop homo

bleeding
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PO-193
RITUXIMAB INDUCED THROMBOCYTOPENIA IN MARGINAL LYMPHOMA AND HAIRY
CELL LEUKEMIA: A RARE, BUT POSSIBLE COMPLICATION. REPORT OF FOUR CASES

Farina G, Giordano G, Papini S, Zappacosta B, Storti S
Centro di ricerca e formazione G. Paolo II, UCSC, Campobasso, Italy

Introduction. Rituximab is an anti-CD20 monoclonal antibody used
CD20+ NHL therapy, generally well tolerated. Common side effects
include anaphylactoid infusion reactions. Although episodes of neu-
tropenia have been reported after rituximab infusion, isolated acute
thrombocytopenia is extremely rare. Methods. We describe transient
acute thrombocytopenia after rituximab infusion in 4 patients: 2 with
Hairy cell leukemia and 2 with splenic marginal zone lymphoma. M/F
was 3/1, median age was 78 years (range 67-78). All patients showed
severe splenomegaly. They were treated with Rituximab (375 mg/mq)
on day 0 of therapy. Three of these showed fever, cardiopalm, chills
and other symptoms related to cytokine-release syndrome during or
immediately after monoclonal antibody administration. Results. We
observed severe acute thrombocytopenia development on the first day
following rituximab administration. Patient platelet counts at hospital
admission were 88000/mmc, 65000/mmc (2 patients), 84000/mmc,
while on day after Rituximab were 22000/mmc, 19000/mmc,
17000/mmc, 53000/mmc respectively. All patients recovered normal
platlet count in a median time of 4 (R 4-6) days after the administration
of the monoclonal antibody. None received platelet transfusion, showed
other CBC alterations or had major or minor haemorragic manifestation.
Coagulation parameters and C3,C4, IC dosage, analyzed immediately
after platelets lysis, were within normal range. Discussion. Previous
reports suggest that Rituximab related thrombocytopenia is due to
CD20 antigen adhesion, after cytolisis, on platelets surface. An alterna-
tive hypothesis considers a complement activation by raise of soluble
CD20 in the circulation after cytolisis, but in our case-series normal val-
ues of C3,C4 and IC dosage seem to contraddict this. The presence in
scientific literature of other reports referring Rituximab related throm-
bocytopenia in hairy cell leukemia, mantle cell lymphoma and chronic
prolymphocytic leukemia, but not in other most frequent B-cell lym-
phomas, suggests an involvement of some concurrent disimmune mech-
anism still unclear, perhaps related to the histology or to the clinical
presentation of the disease. Thus Rituximab related thrombocytopenia,
although is a rare complication, it’s to expect especially in less frequent
B cell non Hodgkin lymphoma.

PO-194
MEGACARYOCYTE APOPTOSIS AND NOXA ACCUMULATION AS A CAUSE OF B
ORTEZOMIB-INDUCED THROMBOCYTEMIA

Martinetti D,1,2 Conticello C,1 Zeuner A,2 De Maria R,2

Di Raimondo F3

1Dipartimento di Oncologia Sperimentale, Istituto Oncologico del Mediterraneo,
Viagrande, Catania; 2Dipartimento di Ematologia, Oncologia e Medicina Mol-
ecolare, Istituto Superiore di Sanità, Roma; 3Dipartimento di Scienze Biomediche,
Sezione di Ematologia, Università di Catania, Catania, Italy

The proteasome inhibitor Bortezomib exhibits antitumor activity
against tumors of different histology, including solid and hematologic
malignancies. One of the most common toxicities after Bortezomib ther-
apy is severe thrombocytopenia (grade 3-4) which occurs in approxi-
mately 30% of patients and may require treatment suspension, dose
reduction or platelet trasfusions. Recently, we have shown that throm-
bocytopenia induced by conventional chemotherapeutic agents occurs
through a selective cytotoxic effect of antineoplastic drugs on immature
megakariocyte progenitors (Zeuner A et al, Cancer Research 2007). Here
we have investigated the effect of Bortezomib on primary megakary-
ocytes by using a culture system that, starting from CD34, recapitulates
in vitro human megakaryopoiesis. We found that megakaryocytes at ear-
ly stages of differentiation were primarily sensitive to Bortezomib which
displayed a dose-dependent apoptotic effect on mononucleated
megakaryocytic progenitors. In primary megakariocytes Bortezomib
treatment was associated with a strong induction of expression of the
protein Noxa, a proapoptotic Bcl-2 family member that promotes mito-
chondrial outer membrane permeabilization, thus indicating a possible
mechanism of Bortezomib-induced apoptosis. Importantly, the
hematopoietic cytokine Stem Cell Factor (SCF), which is a potent anti-

apoptotic factor for immature hemopoietic cells, was able to protect
immature megakariocytes from Bortezomib-induced apoptosis. These
results provide an explanation for the occurrence of thrombocytopenia
in Bortezomib-treated cancer patients and may support the develop-
ment of therapeutic strategies to prevent platelet depletion in cancer
patients. 

PO-195
HIGH PREVALENCE OF INHERITED SEVERE FXI DEFICIENCY IN ABRUZZO REGION: 
MOLECULAR GENOTYPING

Castaman G,1 Giacomelli SH,1 Ghiotto R1, Dragani A,2 Iuliani O,2

Duga S,3 Rodeghiero F1

1 Dept. of Hematology and Hemophilia Center, San Bortolo Hospital, Vicenza;
2 Hemophilia Center, University of Pescara; 3 Dept. of Biology and Genetics for
Medical Sciences, University of Milan, Italy

Background. Severe Factor XI deficiency is a rare (1:1.000.000) autoso-
mally inherited bleeding disorder characterized by a heterogeneous
bleeding tendency, often independent from circulating FXI levels. More
than 100 mutations in FXI gene has been found so far (http://www.fac-
torxi.com/). Two prevalent mutations (Glu117X and Phe283Leu),
account for the majority of abnormal alleles in Jews, while large genet-
ic heterogeneity is found in non-Jewish patients. We report here the
genetic characterization of six unrelated patients with severe FXI defi-
ciency (FXI:C ≤2%) from the Abruzzo Region. Methods. Factor XI activ-
ity was measured by an aPTT-based assay with severe factor XI–defi-
cient plasma as substrate. The whole coding sequence, intron-exon
boundaries and the promoter region of FXI gene were sequenced in six
patients with severe FXI deficiency. None was of Jewish ancestry. Bleed-
ing symptoms were evaluated by using a standardized questionnaire,
recently designed for assessment of bleeding score in von Willebrand dis-
ease (normal range in 195 controls <3). Results. Candidate mutations
were identified in all the patients. The Jewish type II mutation
(Glu117Stop) was found in homozygosity in a patient only. All the
remaining were compound heterozygotes (novel mutations underlined):
Ala91Thr/Phe283Leu, Gln116X/Thr123Met, Glu117X/Cys122Tyr,
Glu117X/Cys309X and Cys309X/Gly578Cys. Thr123Met is adjacent to
Cys122-Cys128 disulfide pairing in Apple 2 domain responsible for sub-
strate binding site in FXIa. Cys309X disrupts Cys303-Cys309 pairing in
Apple 4 domain. The introduction of the new cysteine residue 578
occurs near the Cys351-Cys381 pairing in the catalytic region. The
bleeding scores obtained from bleeding symptoms were substantially
similar to most of normal controls, again confirming that the severity and
frequency of bleeding symptoms is completely different from what is
observed in patients with other severe deficiencies of clotting factors.
Conclusions. The unexpected high prevalence of severe FXI deficiency in
Abruzzo Region (about 5 cases /1.000.000) is associated with a wide
allelic heterogeneity in FXI gene.

PO-196
CELLULAR AND SOLUBLE MARKERS OF ENDOTHELIAL DYSFUNCTION IN PATIENTS WITH
THROMBOTIC THROMBOCYTOPENIC PURPURA IN REMISSION 

Palladino M, Falcucci P, Bellesi S, Guidi F, Laurenti L, Chiusolo P, 
Rutella S, De Cristofaro R, De Stefano V, Leone G
Hematology Department, Università Cattolica del Sacro Cuore, Rome, Italy

Background. Thrombotic thrombocytopenic purpura (TTP) is a life-
threatening disorder characterized by microangiopathic hemolitic ane-
mia and thrombocytopenia as a result of microvascular platelet clump-
ing. Severe deficiency of the von Willebrand factor (vWF) – cleaving pro-
tease, ADAMTS-13, prevents normal processing of unusually large vWF
multimers released from endothelial cells and it is assumed that their per-
sistence is responsible for the formation of platelet thrombi in the
microvascolature. It has also been suggested that endothelial apoptosis
is a primary lesion in the pathogenesis of TTP. Aims. Endothelial Prog-
enitor Cells (EPCs) and Circulating Endothelial Cells (CECs) might be
used as a surrogate marker for the study of vascular alterations. CECs
are identified as CD34+/CD146+/CD105+/CD11b–, while EPCs displays
late colony formation/ outgrowth on fibronectin coat. Co-expression of
KDR and CD45 charactherized EPCs. Methods. We investigated 14 TTP
patients with complete remission of disease, evaluating plasma
ADAMTS-13 activity, EPCs plasmatic level and colony formation and
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CECs plasmatic level. Patients were diagnosed from 1985 to 2005 and
were M/F 3/11, with a median age of 35.5 years (range 24-60). Two of
the cases were trauma-induced, one partuum-induced, one pregnancy-
induced, while the remaining cases had no evident cause. At diagnosis
nine patients were treated with plasma-exchange and prednisone, one
with plasma infusion and prednisone, one with only plasma-exchange,
one with plasma-exchange, vincristine and prociclide, one with plasma-
exchange, vincristine and prednisone, one with plasma-exchange
ciclophosphamide, vincristine, immunoglobulines, prednisone and ritux-
imab. Three out of 14 patients relapsed once, one relapsed twice and one
relapsed three times. At the moment of the study, six of them were on
antiplatelet therapy, one was taking azathioprine, one was taking both.
Results. Among five relapsed patients, three (60%) had a level of
ADAMTS activity less than 20% (15%, 10% and 8% respectively, the
first of them relapsed three times), while only three of nine non-relapsed
patients (33%) had a level of ADAMTS activity less than 20%. No dif-
ferences were evidenced between the groups relapsed/ non relapsed as
regards the plasma levels of EPCs, CECs and endothelial colonies. Two
out of three patients under azathioprine threatment (66.7%) had undec-
tectable levels of CECs, while the same datuum was evidenced only in
two out of eleven patients who were not receving immunosoppressive
therapy (18.2%). A positive correlation between numbers of EPCs and
the levels of VWF was evidenced, while we didn’t find any positive cor-
relation between numbers of CECs and VWF. Conclusions. Studies are
under way to clarify the issue of VWF abnormalities as related to EPCs
and CECs in TTP. 

PO-197
PLASMA THROMBOTIC MARKERS AND THROMBO-HAEMORRAGIC COMPLICATIONS IN
PATIENTS WITH ACUTE PROMYELOCYTIC LAEUKEMIA (APL)

Falanga A,1 Balducci D,1 Russo L,1 Vignoli A,1 Marchetti M,1

Morrissey J,2 Barbui T1

1Department of Haematology, Ospedali Riuniti di Bergamo, Bergamo, Italy;
2Department of Biochemistry, Univ Illinois, Urbana, IL, USA 

Introduction. Differentiating therapy with all-trans-retinoic acid (ATRA)
induces the remission of this disease and resolves the life-threatening
coagulopathy typical of APL. Aim of the study was to prospectively fol-
low for 8 weeks newly diagnosed APL patients to evaluate: 1. The rate
of haemorrhage and thrombosis; 2. The plasma levels of thrombotic
markers before and after starting induction therapy; 3. The predictive val-
ue of these markers. Methods. Forty-six consecutive patients with APL
(F/M = 21/25; age range = 8-84 years) were enrolled at our Centre from
January 2000 to April 2007. All patients received induction therapy with
Idarubicin + ATRA. Plasma samples were obtained from 21/46 APL
patients, at baseline (T0), and at day 7 (T7), 15 (T15), and 25 (T25) after
starting ATRA. Thrombotic markers, measured by ELISA, included: D-
dimer, thrombin-antithrombin complex (TAT), tissue factor pathway
inhibitor (TFPI), and activated factor VII-antithrombin complex (FVIIa-
AT). Results. At disease onset, 8/46 patients had severe haemorrhages
(17.3%), including 3 (6.5%) fatal intracranial bleeding and 5 non-fatal
major bleedings (10.8%); 3/46 patients (6.5%) had thrombosis [1 fatal
Budd-Chiari syndrome (2.1%), and 2 non-fatal events (4.3%)]. During
induction therapy, 3 patients (6.5%) developed thrombosis at day 9, 15
and 40, respectively. The laboratory study in the sub-group of 21 patients
showed that, at T0, the levels of plasma markers were all significantly
(p<0.05) higher in APL group than in healthy subjects (n=25). During
ATRA therapy D-dimer and TAT were significantly (p<0.05) reduced at
T7 compared to T0, whereas TFPI levels significantly decreased at T15
(vs T0, p<0.05). FVIIa-AT showed a significant reduction later, at T25 (vs
T0, p<0.05). Three of the 21 subjects had thrombosis, after 1, 9, and 15
days of ATRA, respectively, none had major haemorrhages. The pre-
treatment TFPI levels > 74.9 showed a significant predicting value for
thrombosis by the Fisher’s exact test (RR=4.33; CI=33.30-92.30, p<0.05).
Discussion. These data confirm a significant rate of early deaths in APL
due to the coagulopathy. The analysis of coagulation markers shows for
the first time persistent elevated levels of TFPI and FVIIa/AT, possibly
due to persistent APL cell TF expression. In addition, TFPI levels at diag-
nosis demonstrate a promising role as a marker of increased thrombot-
ic risk. This result deserve to be tested by large prospective clinical stud-
ies.

PO-198
CYCLIC THROMBOCYTOPENIA DURING PURE RED CELL APLASIA

Petruzziello F, Catalano L, Risitano A, Rotoli B
Cattedra di Ematologia, Università Federico II, Napoli, Italy

Cyclic thrombocytopenia (CTP) is a rare disorder characterized by
periodic episodes of thrombocytopenia, often symptomatic, followed by
spontaneous recovery to normal platelet counts. CTP is more frequent
among women, mainly pre-menopausal, and is often associated with
menstrual periods. It may be associated with other haematological dis-
eases, but a majority of cases are idiopathic. In some patients, cyclic
platelet fluctuations can parallel periods of amegakaryocytosis. The dis-
order is typically chronic and is rarely associated with life-threatening
bleeding episodes. The pathogenesis is unclear: autoimmune or hor-
monal phenomena have been hypothesized. However, complete remis-
sions after immunosuppressive or hormonal treatment are not very fre-
quent. Rare congenital forms are also described. We recently diagnosed
CTP to a 36yr-old woman, affected by Pure Red Cell Aplasia (diagnosed
in 1999) in transfusional support, and Felty syndrome (diagnosed at the
age of fourteen years).The patient, who had been splenectomised in
2002 and had shown to be insensitive to several immunosuppressive
attempts (CSA, mofetil micofenolate, infliximab), was found to have
50.000 platelets/mmc at routine controls in July 2006. Counts sponta-
neously recovered after 8 days, but low levels (nadir 23.000/mmc) were
again found in September and December 2006, January and April 2007,
always followed by spontaneous rapid normalization. Pseudothrombo-
cytopenia by EDTA was excluded; megakaryocytes were not detected,
but the significance of marrow analysis was reduced by the absence of
specules. Platelet reduction was in some cases mildly symptomatic
(bruising). Anti-platelet antibody were absent. In our patient, the sugges-
tion of autoimmune pathogenesis of CTP is particularly strong. Howev-
er, the phenomenon appears self-limiting and does not require treatment
to date. The question whether in our case CTP represent a further step
to wider damage of the hemopoietic tissue is still open. 

PO-199
RETROSPECTIVE STUDY OF 207 PATIENTS WITH IMMUNE THROMBOCYTOPENIC 
PURPURA. THE ROLE OF SPLENECTOMY

Terruzzi E, Rossini F, Scollo C, Verga L, Pogliani EM
Ematologia. Ospedale S. Gerardo, Monza, Italy 

We retrospectively analyzed the data on 207 pts with immune throm-
bocytopenic purpura (ITP). The median platelet count at diagnosis was
38 (range 0-130). The median age at diagnosis was 47.9 (range 4-87).
Twenty-three pts were positive for HBV and 13 for HCV. 33 pts were pos-
itive for antiplatelet-autoantibody, 14 for LAC, 31 for ANA, 6 for ACA,
4 for ASMA, 6 for ENA, 4 for APCA, 4 for antiphospholipid autoantibody,
3 for thyreoglobuline autoantibody. 5 pts were positive for Helicobacter
pylori: antibiotic therapy didn’t increase the platelet count. 59 Pts were
observed because the platelet count was greater than 30×109/L without
bleeding symptoms. 148 Pts were treated; their mean platelet count at
diagnosis was 23 (range 0-118); their mean age was 45 (range 8-87). 58
pts had a platelet count <10×109/L and significant bleeding symptoms. All
pts received steroids as the initial treatment. 134 pts were treated with-
in 3 months from diagnosis, while 14 were treated 4-156 months after
diagnosis. After steroid therapy, 70 pts (47.2%) achieved a complete
remission, 56 pts (37.8%) a partial remission, while 18 pts (12%) were
refractory; 4 pts were not evaluable. 68 pts among the 148 treated pts
(46%) received a second-line therapy; mean distance from first to second
therapy was 34.5 months (range 1-225). Their mean age was 47.5 (range
8-85). Second-line therapies were: splenectomy (18), azathioprine (7),
vinca alkaloids (13), cyclophosphamide (3), alfa-IFN (2), steroid (18) and
high dose immunoglobulin alone (7); 5 more pts received high dose
immunoglobulin associated with other therapies. 23 Pts were splenec-
tomized after one (15 Pts) or more (8 Pts ) medical treatments. At splenec-
tomy the median age was 35.5 (range 11-76); mean platelet count at diag-
nosis in this group of pts was 21.4 (0-118). Mean time form diagnosis to
splenectomy was 22.1 months (range 1-95). 15 pts (65.2%) achieved a CR,
7 (30.4%) a PR, 1 (4%) was refractory.Two patient developed deep throm-
bosis after surgery. We conclude that steroid therapy is effective as the
initial treatment in most pts, while splenectomy was effective in most pts
and could be performed without significant toxicity.
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RITUXIMAB TREATMENT IN ADULT IMMUNE THROMBOCYTOPENIC PURPURA

Nobile M, Bodenizza C, Carella AM, Dell’Olio M, Falcone A, 
Greco MM, La Sala A, Mantuano FS, Melillo L, Merla E, Sanpaolo G,
Scalzulli P, Cascavilla N
Hematology, IRCCS Casa Sollievo della Sofferenza Hospital, San Giovanni
Rotondo, Italy

Introduction. Immune Thrombocytopenic Purpura (ITP) is an autim-
mune disease results from accelerated platelet destruction by autoanti-
bodies to platelet glycoproteins. Therapeutic options are: steroids, intra-
venous Immunoglobulins, antiD, splenectomy. More difficult cases of
chronic ITP may require additional therapy with danazol, azathioprine,
cyclophosphamide, vinca alkaloids. Patients and Methods. In the last few
years Rituximab, a chimere murine/human anti CD20 monoclonal anti-
body that deplets B cells, has been used extensively in B-cell lymphoma
and various autoimmune diseases, including adult and childhood ITP.
We refer our experience about 10 cases of refractory adult ITP, treated
with Rituximab, administered as a weekly I.V. infusion of 375 mg/mq,
for 4 consecutive weeks. In responders the administration of rituximab
was continued at the same dosage for 4 bimonthly infusions. Inclusion
criteria were relapse of ITP, after conventional therapy, with platelets
(plts) < 30×109/L. Results. Three patients achieved Complete Remission
(plts > 150×109/L); two patients reached Partial Remission (plts between
50 and 150×109/L). So Overal Response was obtained in 5 patients
(50%). Five patients had no response (plts<50×109/L. Two patients expe-
rienced mild or moderate infusional reactions, easily surmounted. Con-
clusions. Rituximab is an effective and safe option for the treatment of
adults with relapsed ITP without serious reactions. In the future Ritux-
imab may have a role in the initial management of ITP. It may be use-
ful working out prognostic factors that predict response in eligible
patients and studing long-term effects of Rituximab.

PO-201
NON HODGKIN LYMPHOMA (NHL) AND DEEP VENOUS THROMBOSIS: 
A DANGEROUS LIAISON STILL UNEXPLORED

Giordano G,1 Piano S,1 Marra R,2 Iacoviello L,1 De Stefano V,3

Leone G,3 Hohaus S,3 Donati BM,1 Storti S1

1Centro di Ricerca e formazione Giovanni Paolo II, UCSC Campobasso;
2Ospedale Umberto 1/UCSC, Frosinone; 3Policlinico A. Gemelli, UCSC, Roma,
Italy

Introduction. DVT incidence ranges from 3 to 15% in cancer patient.
Nevertheless ther’are few data about DVT in lymphoma. Aim of our
study is to define the real DVT risk and incidence in lymphoma patient.ì
Methods. Our study is a dicentric retrospective study. We considered age
of patients, sex, histological type of lymphoma (low grade -LG- vs high
grade -HG), localization over or under diaphragm, extranodal localiza-
tion, vascular compression, stage of disease, IPI, LDH level, chemother-
apy type and timing of administration (weekly vs 2 or 3 week), use of
chemotherapy regimen containing methotrexate as potential risk factors
in DVT onset. Data regarding 567 NHL patients, from 2001 to 2006,
were collected. 400 patients had indolent NHL (IL) and 167 Aggressive
NHL (AL). Median age was 59 ys (R 13-94), M/F ratio was 300/267.
DVT was diagnosed by ultrasound or CT scan. The statistical analysis
was conducted with Yates corrected chi square test, Odds Ratio (OR),
Log-rank test (to compare Kaplan-Meier curves). Results. 87 patients
(15%) showed DVT. Of these, 37(43%) were localized at legs and
19(22%) regarded abdominal veins (especially iliac veins, 10% of total).
DVT onset median time was 3 months from NHL diagnosis (R0-156
months). Sex, histological type of lymphoma (IL vs AL), localization
over or under diaphragm, extranodal localization, stage of disease, IPI,
LDH level, chemotherapy type and use of chemotherapy regimen con-
taining methotrexate were not related to an increased risk to develop
DVT. Vascular compression was the most significant risk factor for DVT
development with OR 3.1 (CI95%:1.9-5), Chi Square22.7(p<0.0001).
Patients receiving chemotherapy weekly showed an increased risk to
develop DVT (OR 1.8; CI95%:1.1-2.8), Chi Square5.1, p0.024. Patients
≥60 yo showed increased risk of DVT with OR 1.7(CI95%: 1-2.7), Chi
Square 4.28 (p 0.04). DVT development had no impact on mortality and
survival. Patients with DVT within 3 months from NHL diagnosis
showed andhigher risk of disease relapse or non response at first line

chemotherapy: OR 3.7 (CI95%: 1.8-7.3), Chi Square 13.4 (p<0.0001),
positive predictive value 0.71(CI95%: 0.57-0.82), specificity 0.95(CI95%:
0.93-0.97). Discussion. In our study vascular compression by enlarged
lymphonodes, patient age ≥60 y.o., and weekly administration of
chemotherapy seem to be the main risk factors to develop DVT in NHL
patients. The DVT development within 3 months from NHL diagnosis
seems to be a risk factor for non response/relapse.

PO-202
EARLY PLASMA-EXCHANGE RESULTS AS THE BEST THERAPEUTIC CHOICE IN 
THROMBOTIC THROMBOCYTOPENIC PURPURA (TTP)/HEMOLITIC UREMIC SYNDROME
(HUS): A SINGLE INSTITUTION EXPERIENCE

Scalzulli PR, Bodenizza A, Carella AM, Dello Iacono N,1 Dell'Olio M,
Falcone A, Fania G,1 Greco MM, La Sala A, Mantuano S, Melillo L,
Merla E, Nobile M, Sanpaolo G, Valvano MR, Ladogana S, 
Di Mauro L,1 Cascavilla N
Hematology, 1Transfusional Center; 2Pediatrics Onco-Hematology; IRCCS Casa
Sollievo della Sofferenza Hospital, San Giovanni Rotondo, Italy

Introduction. It is known that Plasma Exchange (PE) allows 80% of
remission rates in TTP patients, while there is no agreement as yet on
the efficiency of therapies with corticosteroids, antiaggregants,
immunosoppressors and anti-CD20 (Rituximab) antibodies. In this study
we retrospectively evaluated the efficacy of PE in TTP pts treated in our
Center since March 1998 to January 2007. Methods. Fifteen pts (5 males
and 10 females), mean age 38 years (9-62) were treated. Clinical presen-
tation: 6 (40%) had neurological symptoms; 3 (20%) had acute renal
failure. Mean Plts was 27×103 microL (8-100), Mean Hb 7.0 g/dL (4.0-
10.0), Mean LDH 2423 U/dL (637-4000), Mean reticulocytes 8% (3-7).
All patients immediately received therapy sessions with PE (OCTA-
PLAS-KEDRION) using KOBE SPECTRA apparatus; mean sessions 7.4
(2-16); 14 (93%) pts received acetylsalicylic acid, 10 (66%) corticos-
teroids, 1 (7%) Vincristine and 1 (7%) high-dose immunoglobulins.
Results. Eleven (73%) pts showed a haematological response with a com-
plete disappearance of neurological symptoms and renal failure; Plts
number > 100×103 µL and Hb > 10 gr/dl was reached with an average
of 6 (2-10) and 9 (4-21) PE sessions, respectively. Six (40%) pts showed
hypocalcemia, 4 (27%) hypokaliemia and 2 (13%) hypotension. None
of them had fever, infections or PT alterations. One (6.7%) patient result-
ed refractory to the first 8 PE courses and achieved complete remission
after 4 Vincristine courses, high-dose immunoglobulins and new 24 PE.
Three (23%) pts died precociously because of disease progression. Out
of 11 pts in remission, 2 pts had relapse and were recovered with new
PE sessions; a third patient, who relapsed for 5 times, resulted refracto-
ry to plasma-exchange, Vincristine and Cyclophosphamide: after the
demonstration of ADAMTS 13 activity reduction and anti ADAMTS 13
antibodies level increase, 4 Rituximab courses administration allowed a
complete remission lasting since 2 years. At present all the 12 pts are still
in complete remission. Discussion. Our experience confirms that PE treat-
ment in TTP is the most effective and safe in inducing remission of both
haematological signs and related symptoms. The side effects linked to
this treatment often are weak and immediately reversible in absence of
mortality. Further studies are required in order to evaluate Rituximab
therapy in TTP patients with recurrent relapses, with reduced ADAMTS
13 activity and/or anti ADAMS 13 antibodies increase.

PO-203
THE EFFICACY OF RECOMBINANT FACTOR VIIA (NOVOSEVEN) IN A PATIENT WITH
SEVERE FACTOR XI DEFICIENCY AND ABNORMAL BLEEDING

Dragani A, Di Marzio I, Malizia R, Iuliani O, Clissa C, Patriarca A,
Rolandi G, Castaman G,1 Davì G
Dipartimento di Ematologia, Servizio Malattie Emorragiche e Trombotiche,
Ospedale Civile di Pescara; 1Divisione di Ematologia Ospedale Civile di Vicen-
za, Italy

Factor XI (FXI) deficiency is an inherited autosomal recessive disorder
associated with bleeding of variable severity. Individuals with factor XI
deficiency may need specific therapy for surgery, accidents and dental
extractions. Several therapies are available which include fresh frozen
plasma (FFP), factor XI concentrates (Haemoleven, LFB, France), fibrin
glue, antifibrinolytic drugs, desmopressin and possibly recombinant Fac-
tor VIIa (Novoseven, Novo Nordisk). We report the case of a 22-year-
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old female with a severe congenital FXI deficiency (FXI level <1%)
admitted to our hospital for full term delivery. Before the delivery, a pro-
phylactic 20 ml/kg-1 FFP treatment was given to reach a factor XI target
of 50% or more. Because of unexpected obstetrical complications, urgent
Caesarian section was required and despite large volume infusion, FFP
was unable to establish an adequate post-operative haemostasis. The
post-surgical course was complicated by severe bleeding from surgical
sites, requiring adequate supportive transfusional therapy. On day 10,
due to a septic complication, a disseminated intravascular coagulation
appeared and the clinical haemorrhagic picture further worsened. FFP
therapy was stopped and FXI concentrate at dosage of 15 U/kg was giv-
en to achieve an adequate haemostasis, with improvement but not
bleeding disappearance. Despite the Haemoleven therapy, at day 20, the
patient became epileptic and a cerebral CT revealed a cerebral haemor-
rhage. Therefore, she received a course of four Novoseven infusions (the
first at 90 micrograms/kg-1 followed by three 4 hour interval infusions at
15 micrograms/kg-1) with complete resolution of the clinical picture and
no side effects or evidence of thrombosis. Three weeks later the cerebral
CT images revealed the complete disappearance of the haemorrhage
and the substitutive therapy with FXI concentrate was discontinued. In
our experience the use of recombinant FVIIa was able to ensure adequate
haemostasis in a patient with severe factor XI deficiency and abnormal
bleeding.

PO-204
RECOMBINANT FVII ACTIVATED PROVIDES EFFECTIVE BLEEDING CONTROL IN POST-
PARTUM ACQUIRED HEMOPHILIA: DESCRIPTION OF A CASE WITH UNUSUAL CLINICAL
PRESENTATION

Capalbo S, Franzese MG, Palumbo G, Sarno M, Margaglione M
Hematology Department, Genetic Chair, Ospedali Riuniti di Foggia, Azienda
Ospedaliero Universitaria, Viale L. Pinto, Foggia, Italy

Background. Acquired hemophilia A (AH), which is often life-threat-
ening, is a rare hemorrhagic disorder caused by auto antibodies direct-
ed against coagulation FVIII in patients with no family or personal his-
tory of bleeding diatheses. In contrast with bleeding in joints and mus-
cles typical in hereditary hemophilia, common bleeding sites are skin,
mucosa, muscles and retroperitoneum. Aim. We report a case of post-par-
tum AH which unusually presented right knee hemarthrosis, successful-
ly treated with recombinant FVII activated (rFVIIa) and prednisone. Case
Report: A 40-year-old woman, who had given birth to a baby two
months before, referred to our centre with right knee hemartrosis and
several soft tissue hematomas in the upper and lower limbs. The post-
partum vaginal bleeding was not excessive. Laboratory investigation
revealed a prolonged APTT (70 sec.; ratio 2.27) not corrected by the
addition of normal plasma and anemia (Hb 11 g/dl). A rheumatologic
screening was negative. These clinical and laboratory data raised the
suspect of the presence of a FVIII inhibitor. Recombinant FVIIa was start-
ed [(90 mcg/kg/intravenously (i.v.) every 3 h]. Concomitant immunosup-
pressive therapy with prednisone (1 mg/kg) was started. At the same
time, hematuria arose worsening anemia (Hb 8.5g/dL). On post-recov-
ery day 3, the patient was found to have FVIII activity <1% and a FVIII
inhibitor titre of 11 B.U, establishing the diagnosis of AH. Hemostasis
was secured with rFVIIa repeated at increasing intervals every 3, 4, 6
hours for a total of 67 doses. Hematuria stopped and the Hb level became
again 11 g/dL making packed RBC transfusions unnecessary. The
inhibitor responded to immunosuppressive therapy with prednisone.
Twenty days after starting therapy, FVIII activity was 42% and FVIII
inhibitor was 3.2. The patient was discharged on prednisone 0.5 mg/Kg
daily. She continued with her steroid therapy, which was tapered off
over the next 4 weeks. At this time, the FVIII inhibitor was not measur-
able and FVIII activity was in the normal range in the coagulation tests.
Conclusions. The clinical presentation of AH In this case was atypical.
Joint bleeding is an unusual clinical manifestation of peri-partum AH.
Immunosuppressive therapy was mandatory with prednisone being the
first line inhibitor eradication treatment. Our case has documented the
effectiveness and safety of rFVIIa in stopping bleeding in a woman with
post-partum AH. 

PO-205
PLATELETS AS A RESERVOIR OF VEGF IN HEPATOCELLULAR CANCER PATIENTS 
SUBMITTED TO PERCUTANEOUSLY RADIOFREQUENCY THERMAL ABLATION

Gadaleta C,1 Coviello M,2 Catino A,1 Fazio V,1 Vinciarelli G,1

Laricchia G,1 Quaranta M,2 Mattioli V,3 Ranieri G1

1Interventional Radiology Unit; 2Department of Experimental Oncology; 3Depart-
ment of Clinical Area and Surgery; Istituto Tumori Giovanni Paolo II, Bari, Italy

Introduction. Platelets have been reported to act as transporters or as a
reservoir of circulating vascular endothelial growth factor (VEGF), con-
tributing to tumor angiogenesis and progression. Circulating VEGF per
platelet count, may predict the malignant potential of several tumours.
However no data has been published regarding platelets as a reservoir
of VEGF in hepatocellular cancer patients (HCC) submitted to percuta-
neously radiofrequency thermal ablation (PRFA). Methods. In the present
study we aim to assess VEGF level per platelet count in activated platelets
rich plasma btained from 20 healthy controls and 35 HCC patients
before and after PRFA, respectively. Enrolled patients showed: single
lesion with a maximum diameter of 3.5 cm, no lymphnodal involve-
ment and/or metastatic disease, no main portal vein thrombosis, no
ascites, adequate liver functional reserve, A or B status according to
Child-Pugh’s classification. PRFA procedure was performed by using
partially insulated needle electrodes (17.5 gauge; Tyco-Hospital Service,
Pomezia Italy) placed under ultrasonographic guidance into the tumour
to be ablated that inducing coagulative necrosis. In healthy volunteers
and in HCC patients samples of blood were taken before, 2 and 5 days
after PRFA respectively. Venous blood was dispensed into a into a sodi-
um citrate, theophylline, adenosine, dipyridamole tubes for P (Becton
Dickinson Hemogard Vacutainer Systems, Plymouth, UK). P samples
were centrifuged at 180 x g x 10 min. The supernatant of P was removed
obtaining a platelet-rich plasma (PRP). PRP was treated with thrombin
(Hemoliance Q.F.A. Thrombin Bovine) (80 l/mL) obtaining a plasma acti-
vated platelet rich P-APR. VEGF levels were examined in P-APR using the
Quantikine Human VEGF-ELISA R&D Systems Inc., Minneapolis, MN).
Results. A statistical significantly differentiation between healthy controls
and HCC patients in VEGF level per platelet count was found (mean
value: 1,6 pg/1000000 vs 0,3 pg/1000000 p=0,003 by t-test). Furthermore
no significant difference was found between pre- and post- PRFA VEGF
level per platelet count in HCC patients. Discussion. According to the
low platelets count generally detectable in HCC patients with hepatitis
C virus-positive cirrhosis, serum or plasma VEGF levels are lower as
compared to other malignancies. Based on the notion that circulating
VEGF is stored in the alfa-granules and is released on platelet activation
we suggest that the higher amount of VEGF level per platelet count that
we found in HCC patients my play a role in HCC angiogenesis. Further-
more due to lack of change in VEGF levels per platelet count before and
after PRFA we suggest that VEGF level per platelet count is not useful as
early predictive marker of response to PRFA. 

PO-206
PHARMACOKINETICS OF THE REFORMULATED B-DOMAIN DELETED RECOMBINANT FAC-
TOR VIII (BDD-RFVIII) CONCENTRATE USING CHROMOGENIC AND ONE-STAGE ASSAYS
WITH POOLED NORMAL PLASMA (PNP) AND REFACTO LABORATORY STANDARD (RLS)

Santoro C,1 Mazzucconi MG,1 Pignoloni P,1 Rago A,1 Biondo F,1

Iorio A,2 Ferrante F,2 Agnelli G,2 Foà R1

1Ematologia, Dipartimento Biotecnologie Cellulari ed Ematologia, Università La
Sapienza Roma; 2Internal and Vascular Medicine, University of Perugia, Italy

The use of RLS in one stage clotting assay was proposed to reduce
underestimation of F VIII plasma concentration measurement after infu-
sion of BDD-rFVIII in hemophilia A patients. Both BBD-rFVIII and RLS
were recently reformulated. Aim of this study was to evaluate the per-
formance of reformulated RLS in the measurement of F VIII plasma con-
centration after infusion of reformulated BDD-rFVIII. In 13 hemophilia
A patients, FVIII < 1%, inhibitor< 0,6 UB/mL, age > 12 years, not on anti-
retroviral therapy for HIV, 25 UI/kg of BDD-rFVIII were injected intra-
venously. Venous blood samples were collected at 0.25, 0.5, 1, 3, 6, 9, 24,
28 and 32 h after the end of infusion. One-stage clotting assay was per-
formed using a FVIII immune depleted plasma. The Electrachrome Fac-
tor VIII Chromogenic Assay was performed according to manufacturer.
The reference calibration curves were built using PNP or RLS from
Wyeth Pharma gmbh. Pharmacokinetic analysis was performed using a
model-independent method fitted with WinNonlin (Pharsight, Inc).
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Comparisons among assays and standards were performed using an
ANOVA model for repeated measures. We confirm previous results
about a better sensitivity of the one stage method for the lowest con-
centrations of F VIII, with a more accurate evaluation of terminal half
life. Measured Cmax is slightly superior to expected values and inde-
pendent from the assay used. The clinical utility of RLS in the evalua-
tion of FVIII concentration after infusion of BDD-rFVIII seems to be
lower after reformulation of the product.

Table 1. Phenotype and genotype in five patients with severe FXIII deficien-
cy.

Chromogenic Assay One stage assay

Refacto ST Plasma ST Refacto ST Plasma ST

Mean SD Mean SD Mean SD Mean SD p

r2 0.98 0.99 0.97 0.99

Cmax 0.63 0.14 0.63 0.09 0.60 0.13 0.58 0.13 ns

(U/mL) 

Tmax 17 5 18 6 15 0 17 5 ns

(minutes)

Half_life 9.4 3.8 7.7 4.3 10.4 2.8 13.0 4.7 <.05

(hours)

AUC inf 431.0 148.0 469.0 166.0  468.0 161.0 575.0   147.0 <.05

PO-207
PLASMA VEGF LEVELS CORRELATED WITH MALIGNANCY GRADE IN CANINE MAST CELL
TUMOUR MODEL 

Patruno R,1 Coviello M,2 Zizzo N,1 Quaranta M,2 Gadaleta C,3

Ranieri G3

1Department of Animal Health and Welfare, Veterinary Medical School, Uni-
versity of Bari, Bari; 2Department of Experimental Oncology, National Cancer
Institute Giovanni Paolo II, Bari; 3Interventional Radiology Unit, National Can-
cer Institutte Giovanni Paolo II, Bari, Italy 

Introduction. Some experimental and clinical data strongly suggest that
angiogenesis is associated with haematological malignancies and that
increase in microvascular density (MVD) is associated with increase in
mast cell density. Canine mast cell tumour (MCT) is common in dog
with an incidence much higher than that found in human and MCT
share several biological and clinical characteristics with humam mastoc-
itosys. Several reports suggest that mast cells may play a role in neovas-
cularization by several pro-angiogenic factors such as Vascular Endothe-
lial Growth Factor (VEGF) stored in their secretory granules, further-
more it has been suggested that MVD and mast cell density are signifi-
cantly correlated in MCT progression. To evaluate the role of plasma
VEGF concentrations in progression of this tumour model and to corre-
late VEGF concentrations and MVD, a serie of 63 MCT has been inves-
tigated. Methods. Venous blood was obtained from a series of dogs with
clinical diagnosis of MCT. Blood sample was dispensed into a sodium
citrate, theophylline, adenosine, dipyridamole tubes for plasma (P) (Bec-
ton Dickinson Hemogard Vacutainer Systems, Plymouth, UK). P sam-
ples were centrifuged at 180 x g x 10 min. The supernatant of P was
removed obtaining a platelet-rich plasma (P-RP). P-RP was treated with
thrombin (80 microlitri/mL) obtaining a plasma activated platelet rich P-
APR. VEGF levels were examined in P-APR using the Quantikine Human
VEGF-ELISA R&D Systems Inc., Minneapolis, MN). From the same cas-
es formalin-fixed paraffin embedded cutaneous lesions were obtained.
Definitive histological diagnosis was performed on haematoxylin and
eosin and Undritz method (Merck, Darmstadt, Germany) and 68 cases
with MCT were selected. Cytohistological grade of tumour differenti-
ation was done according to the classification of Patnaik and there were
(25 G1, 19 G2; 24 G3 cases). For the evaluation of MVD a three–layer
biotin-avidin-peroxidase system was adopted. As a canine pan-endothe-
lial marker the rabbit policlonal antibody anti FVIII-RA was employed.
The ten most vascular area hot spot were selected and individual vessels
were counted at X400 fields. Results. Mean value standar deviation (s.d.)
of VEGF levels in P-APR were: 670240 s.d., 325 199 s.d., and 287 188 s.d.
in G1, G2 and G3 MCT respectively. Differences in mean VEGF concen-

trations in G3 MCT vs G1 MCT and G3 MCT vs G2 MCT were signif-
icantly (p=0,002 and p=0,004 respectively by t-test). A significantly cor-
relation between mean VEGF concentrations and MVD was demon-
strated (p=0.001 in G1, p=0.002 in G2, p=0.001 in G3 MCT by Pearson
test). Discussion. In this reports we found that the levels of VEGF in P-
APR correlated with MVD and malignancy grade of canine MCT mod-
el. Our data indicated that mast cells of G3 MCT contain few cytoplas-
matic granules, on the contrary mast cells of G1-G2 MCT were less
degranulated. This morphologic pattern may be the expression of a high-
er release of VEGF in G3 as compared to G1 and G2 MCT. According-
ly G3 MCT were higher vascularised tumour with higher circulating
VEGF and a pontential consequence of this angiogenetic activity is the
higher incidence of metastases in this sub-group. Taken togheter these
data suggest that angiogenesis and metastatic potential are associated
with high malignancy grade MCT and that mast cells actively parteci-
pate in this process through the realese of VEGF contained in their secre-
tory granules.

PO-208
VENOUS THROMBOEMBOLISM IN PATIENTS WITH ACUTE LEUKEMIA

Carola A, Esposito M, Gonnella F, Improta S, Lucania A, Villa MR,
Mastrullo L

U.O.C. Ematologia, P.O. San Gennaro, ASL NA1, Naples, Italy

Venous thromboembolisms (VTE) may occur in patients with cancer
and cause substantial morbidity and mortality. Although there are sev-
eral published data on the association of VTE and malignant diseases lit-
tle is still known about patients with acute leukaemia (AL). Medical
records of all patients with AL treated in our institution between
November 2001 and November 2006 were reviewed. Patients with
Acute Promyelocytic Leukemia and full-blown Disseminated Intravas-
cular Coagulation (DIC) were excluded from the analysis. A total of 67
patients with AL were eligible for analysis (36 M and 31 F, median age
55 years, r.: 25-80 years). 15 out of 67 patients had at least one VTE.
Venous thromboembolisms included central venous catheter-associated
venous thrombosis in 6 patients and 9 non-central venous catheter-asso-
ciated VTE. Interestingly, by analysing immunophenotypic pattern of
leukemic blasts at the diagnosis, we found in 13 out of 15 patients the
expression of CD54 (ICAM-1) and CD49d (VLA-4) at high density. We
used Enoxaparin for all the patients. The therapy was thus scheduled:
Deep Venous Thrombosis (DVT): patients received 200 iu of enoxa-
parin/Kg/day until resolution of acute symptoms (generally fifth-sev-
enth day), an halved dose for 30 days and further halved was prescribed
for the following 60 days. For Pulmonary Embolisms (PE) patients start-
ing doses were 400 iu/kg/day, halved doses after clinical resolution (10-
15 days) for 30 days; a further halved dose was proposed for at least 3
months. Patients with previous obstructed and restored venous central
catheter (VCC) received 4000 iu dayly until the removal of catheter,
when infusional need ceased. VTE appears to be a common complica-
tion of ALs, mostly during chemotherapy, and sometimes is really threat-
ening. Anticoagulant or antithrombotic therapies are problematic
because of the high incidence of contemporay thrombocitopenia or
bleedings. In our hands Enoxaparin seems to be effective and safe, not
inducing thrombocitopenia, not influencing the trend of minor bleed-
ings. The over-expression of certain adhesion molecules, such as ICAM-
1 and VLA-4, on leukemic cells may play a role as thromboembolic risk
factor. We conclude that it is mandatory to assess every and each factor
of thromboembolic risk at the same time of the diagnosis of leukemia
in order to start with a prompt and adequate profilaxis.

PO-209
USE OF RITUXIMAB IN AUTOIMMUNE THROMBOCYTOPENIA OF CHILDHOOD.
DESCRIPTION OF A CASE

Focarile E, Monaco G, Troiano M, Crisci S, Abbadessa A

Struttura Complessa Oncoematologia, Azienda Ospedaliera di Rilievo
Nazionale ed Alta Specializzazione S. Anna e S. Sebastiano di Caserta, Italy

Background. we describe a case of a paediatric patient with idiopatic
thrombocytopenic purpura (ITP), relapsed after immunosuppressant
therapy, successfully treated with rituximab. Case report. A twelve years
old patient suffering for severe ITP from January 2003, formerly treated
with different treatments (steroids, immunoglobulins), comes to our
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attention for relapse in July 2005. Because of evident signs of steroid’s
side-effects and no response to treatments (PLT=35.000/mm3), we decide
for immunotherapy with rituximab (375 mg/m2 once a week for eight
doses, then further four doses once a month), obtaining normalization
of platelet’s count. Laboratory tests are normal after a follow-up of 22
months. No adverse episode to refer; reduction of IgG and IgM has been
moderate, although this event is commonly described. Discussion. ITP in
childhood usually is self-limiting desease, resolving shortly. In 10% of
cases, thrombocitopeny persists after six months. In the event of emor-
rhagic manifestations or/and platelets values particularly low, the treat-
ment consists in the steroidal and immunoglobulin therapy; splenecto-
my is not advisable for infective complications. That treatments, occa-
sionally protracted for years, are complicated by serious adverse events,
yet. Rituximab has been successfully given to adult patients with autoim-
mune disorders ( Zaja F. et al. 1: Exp Hematol. 2006 May 34(5):571-2; Got-
tenberg E et al. Annals of Rheumatic Disease 2005 64:913-920), but expe-
rience in childhood is still poor. (Parodi et al. Int. J. Hematology 2006 July;
84(1):48-5). Conclusions. use of antibody, anti-CD20, as treatment of ITP
of childhood, represents an important therapeutic way-out, also consid-
ering the absence of known side-effects. 

PO-210
VENOUS THROMBOEMBOLISM IN COLORECTAL CANCER PATIENTS

Tambaro R,1 Giordano G,1 Specchia M,1 Pisano C,2 Cocciolo A,1

Scambia G,1 Pignata S2

1Centro di Ricerca e Formazione ad Alta Tecnologia nelle Scienza Biomediche
Giovanni Paolo II, Campobasso; 2Istituto Tumori di Napoli Fondazione G. Pas-
cale, Italy 

Background. Cancer patients are at greater risk of Deep Venous Throm-
bosis (DVT) and death compared to non cancer patients. About 6% to
20% of patients with DVT are cancer patients. Cancer associated throm-
bosis is the second leading cause of death in oncologic patients. Few
data are available regarding incidence of DVT in colorectal cancer
patients. Aim. To describe the incidence and outcomes of colorectal can-
cer patients with DVT. Patients and Methods. A retrospective analysis of
51 colorectal cancer (23 left colon caner, 14 right colon cancer and 14 rec-
tal cancer) from September 2003 to March 2007 was performed. Medi-
an age was 68 (range 48-81), 19 (37%) were women and 45 patients
(88%) underwent major surgery. 23 (45%) were stage IV, 12 (23.5%)
stage III and 16 (32%) stage I-II. Statistical analysis were performed by
Yates corrected Chi-square test, Odds Ratio (OR) and Relative Risk (RR);
survival analysis was performed by Kaplan Meier methods. Results. 7
patients (13.7%) had a symptomatic DVT event, of these, 6 patients
(86%) had stage IV cancer, 1 patient stage II rectal cancer with DVT
event present at diagnosis. Among 23 patients with stage IV disease, 6
of them (26%) were diagnosed with a DVT events. In patients with
metastatic disease, Yates corrected Chi-square test was 2.6 (p 0.051) with
an OR of 8 (CI 10.01-54.7) and RR of 6.3 (CI 1.0-40.5). Overall survival
(OS) was 18 months in patients with DVT event and 20 months in
patients without DVT events (p=0.3). Moreover no significant differ-
ence in survival were observed among patients with stage VI disease
with or without DVT events. Conclusions. DVT is more frequent in
metastatic disease. In a larger cohort of patients we need to confirm if
OS is not influenced by accourring of DVT event in metastatic colorec-
tal cancer patients.

PO-211
PERIOPERATIVE USE OF 1-DEAMINO (8-D-ARGININE) VASOPRESSINE (DDAVP) IN A
PATIENT WITH BERNARD SOULIER SYNDROME

Pizzuti M, Siggillito A,1 Attolico I, Cimminiello M, Filardi N, 
Poggiaspalla M,2 Tramutoli PR, Vertone D, Olivieri A
Unità Operativa di Ematologia, 1Servizio di Endoscopia Digestiva; 2U.O. di
Chirurgia d'Urgenza Ospedale San Carlo, Potenza

Bernard-Soulier Syndrome (BSS) is a rare hereditary bleeding disorder
with autosomic recessive transmission characterized by prolonged
bleeding time, thrombocytopenia, and giant platelets. The underlying
defect is a deficiency or dysfunction of the glycoprotein GPIb-V-IX com-
plex, a platelet-restricted multisubunit receptor required for normal pri-
mary hemostasis (its role consists in binding the von Willebrand factor).
Genes coding for the four subunits of the receptor, GPIBα, GPIBβ, GPV

and GPIX, map to chromosomes 17p12, 22q11.2, 3q29, and 3q21, respec-
tively. It is well known that 1-deamino (8-D-arginine) vasopressin
(dDAVP) can reduce the bleeding time in patients with BSS. We report
the case of a 58 year old female patient with an homozygous BSS and
dysfunction of the glycoprotein GPIb-V-IX complex. She presented in
poor clinical conditions, with jaundice, purpura, gingival hemorrhage,
anemia and thrombocytopenia. Ultrasonography of abdomen showed
gallstones, some obstructing terminal choledochus. Soon she required
urgent endoscopic sphincterotomy (ES). As the bleeding time was
unevaluable and she had massive blood losses, we administered dDAVP
0.4mcg/Kg six hours before sphincterotomy. Bleeding time shortened to
ten minutes and blood loss was reduced. The patient received two sin-
gle-donor apheresis platelets immediately before the procedure and did
not show relevant bleeding. In the following days we observed a tran-
sient hyperamylasemia and progressive reduction of bilirubin levels. At
discontinuation of dDAVP (four days after sphincterotomy) she had a
gastroenteric hemorrhage and received red cell concentrates, platelets
and two more doses of dDAVP. Clinical conditions improved and biliru-
bin and amylase levels normalized. Our experience confirms that dDAVP
can improve hemostasis in patients with BSS and thus allow surgical
procedures due to the significant reduction of the hemorrhagic risk. It is
still unclear how to establish the number of doses needed to avoid either
tachyphylaxis or late hemorrhages once the drug has been discontinued

PO-212
PERI-PARTUM ACQUIRED HAEMOPHILIA IN A 36-YEARS OLD WOMAN: MANAGEMENT OF
POST-PARTUM CRITICAL BLEEDING AND ERADICATION OF THE INHIBITOR.

Rocino A, De Blasi D, Miraglia M, Torre S, Liguori L, Piscopo N,
Miraglia E
U.O.C.S. di Ematologia e Oncoematologia, Centro di Riferimento Regionale di
Emofilia e Trombosi, Centro di Riferimento Regionale delle Microcitemie. P.O. San
Giovanni Bosco, A.S.L. Napoli 1, Italy

Acquired haemophilia A is a rare bleeding disorder, with an incidence
of one-two new cases per million of the population per year. It is caused
by the development of specific autoantibodies which neutralize the pro-
coagulant activity of factor VIII. Overall, post-partum factor VIII
inhibitors constitute 7 to 21% of the cases of acquired haemophilia A but
when they do occur, within a few days after delivery, they are frequent-
ly associated with severe, life-threatening uterine bleeding. We report on
the management of a 36-years old primigravida who developed a peri-
partum inhibitor against factor VIII. Although the APTT was prolonged
at caesarean delivery, the acquired coagulopathy remained undiagnosed.
The patient manifested 9 days later a significant vaginal bleeding which
became rapidly life-threatening and required the transfusion of large
amounts of packed red cells. At that time, the presence of a low-titre (4
BU/mL) factor VIII inhibitor was recognized and treatment with activat-
ed recombinant factor VII was started. However, the persistence of
severe bleeding and sepsis induced the gynaecologists to proceed to hys-
terectomy. The wound of the uterus appeared infected and dehiscent at
visual inspection during surgery. In spite of a peri-surgical satisfactory
haemostasis, obtained through the use of the same bypassing agent, an
acute anaemia occurred in the following 24 hours, requiring a careful sur-
gical revision of the pelvis. Afterwards, the clinical conditions of the
patient improved greatly but the post-operative course was further com-
plicated by infection, dehiscence of the surgical wound and urinary blad-
der rupture. The inhibitor did not disappear spontaneously in the follow-
ing months and was managed by immunosuppressive therapy with
steroid and cyclophosphamide. Outcome was favourable in this patient.
However, it should be noted that an earlier diagnosis of acquired
haemophilia in this woman could have allowed to better manage the
post-partum haemorrhage and to avoid surgical complications.  
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PO-213
ASSESSMENT OF THROMBOTIC RISK IN CANCER PATIENT: PROPOSAL OF A SCORING
SYSTEM. A MONOCENTRIC STUDY ON 119 PATIENTS

Giordano G, Farina G, Tambaro R, Specchia M, Papini S, Piunno M,
Antonelli C, Zappacosta B, Storti S
Centro di Ricerca e Formazione ad Alta Tecnologia nelle Scienze Biomediche Gio-
vanni Paolo II, UCSC, Campobasso, Italy

Background. Deep venous thrombosis (DVT) is present in about 3-
15% of cancer patient. Paraneoplastic thrombosis pathogenesis is mul-
tifactorial. Antithrombotic prophylaxis frequently is not oriented to real
thrombotic or haemorragic risk of patient. Aims. Aim of our study is to
define the real thrombotic risk in neoplastic patient. With this purpose
we considered in our patient complement fraction C3 and C4 and
immune circulating complex (ICC) because they activate macrophage
and platelets and increase tissue factor level. Moreover we investigated
also total cholesterol and triglycerides level, because they are linked
with factor VII activation. Methods. We considered C3, C4, ICC, choles-
terol and triglycerides level in 119 patients with solid neoplasm (62colon,
27lung, 18gastric, 12 others) and without anticoagulant prophilaxis. Of
these only 102 were evaluable because in these complete data were
available. Median age was 68.5 years (R 57-83). M/F ratio was 72/47. The
threshold value of third quartile was chosen as risk cut-off (C3: 130
mg/dL; C4: 32 mg/dL; ICC: 2.9 mcg/mL; total cholesterol: 205 mg/dL;
triglycerides 123 mg/dL). We elaborate a scoring system in which 1 point
was attributed to each value inferior to third quartile. The statistical
analysis was conducted with Yates corrected chi square test, Odds Ratio
(OR), realtive risk (RR). Results. 19 patients (16%) showed DVT. Of these
14(74%) had a score ≤3 and 5 ≥4. 83 patients (81%) did not show DVT.
Of these 50(60%) had a score ≥4 and 26 ≤3. Yates corrected chi square
test is 5.86 (p 0.015), with an OR of 4.2 (95%CI 1.4-12.3) and a RR of
3.2 (95%CI 1.3-8.3). Negative predictive value is 0.91 (95%CI 0.83-0.96)
and positive predictive value is 0.30 (95%CI 0.21-0.35). Sensitivity was
0.73 (95%CI 0.53-0.87) and specificity was 0.60 (95%CI 0.55-0.63). Sum-
mary/Conclusions. Neoplastic patient frequently shows haemorragic risk
(eg in chemotherapy induced thrombocytopenia). Therefore antithrom-
botic prophylaxis should be used considering the effective thrombotic
and haemorragic risk of neoplastic patient. Our scoring system is useful
in distinguishing cancer patient with low thrombotic risk and consent
to avoid antithrombotic prophylaxis in patient with higher bleeding and
lower thombotic risk. Nevertheless these data need confirmation on a
larger cohort of patients.

PO-214
ANTIPHOSPHOLIPID SYNDROME (APS): A CASE REPORT OF LEG BILATERAL ARTERIAL
AND VENOUS THROMBOSIS IN A 48 YEARS OLD MAN

Foli C, Cuttica A, Freilone R
Ospedale Civile di Cirie, Torino, Italy

Antiphospholipid syndrome (APS) is a systemic disorder characterized
by arterial and/or venous thrombosis, fetal loss, thrombocytopenia and
presence of antiphospholipid antibodies (APA) or LA positivity. For APS
diagnosis we need at least 1 clinical criterion and 1 laboratory criterion.
We wont to report a case of APS with arterial and venous thrombosis
and presence of APAs. On 2005, October a 48 years old man demonstrat-
ed right leg subacute ischemia with evidence by vascular ultrasonogra-
phy (US) of bilateral arterial thrombosis (iliac-femoral on the right and
femoral on the left) plus iliac-femoral venous thrombosis on the right leg.
He underwent thromboendarterectomy on bilateral femoral arteries and
venous thrombectomy, after retrievable cava filter placement. Platelets
count was 107.000-140.000/mm3 in the days after surgery. Oral antico-
agulation therapy (OAT) was started four days after surgery. Laborato-
ry assay demonstrated: LA positivity; anticardiolipin antibody (Ab)
(ACA) IgG: 85 GPL/mL (normal range 0-10), ACA IgM: 7,7 GPL/ml (nor-
mal range 0-7); Beta2Glicoprotein1 Ab (Beta2GP1 Ab) IgG: 34 UI/mL
(normal range <10), β2GP1 Ab IgM: 6,3 UI/mL (normal range <12). No
other thrombophilic alterations were demonstrated (Factor V Leiden,
Protrombin 20210 mutation, homocysteine, protein C, protein S and
ATIII), nor dyslipidemic disorders were present and platelets number
was normal. Four months later, during OAT, the laboratory findings
were confirmed (LA positivity; ACA IgG: 177 GPL/mL, ACA IgM: 4,2
GPL/mL; Beta2GP1 Ab IgG: 251 UI/mL, Beta2GP1 Ab IgM: 9,1 UI/mL

and we decided not to remove now the cava filter. On 2006, July the
patients stopped OAT in order to avoid any interference on laboratory
assay, and under low molecular weight heparin therapy (100 U/Kg x 2
day), LA and APAs tests were performed. All the alterations were con-
firmed: LA positivity; ACA IgG: 168 GPL/mL, ACA IgM: 6,2 GPL/mL;
Beta2GP1 Ab IgG: 743 UI/mL, Beta2GP1 Ab IgM: 6,3 UI/mL. Together
with the vascular surgeon we decided not to remove the cava filter. On
2007, April the patients underwent a US control with the evidence of e
worsening of arterial stenosis both in right and in left leg (occlusion of
external iliac artery on the right leg and critical stenosis of common
femoral artery on the left). The situation was confirmed by arteriogra-
phy but in absence of symptoms, there was not indication for interven-
tion by the vascular surgeon. OAT during this period was well conduct-
ed and INR always in therapeutic range (2,5-3) so that we decided to add
to OAT low dose acetylsalicylic acid (ASA 100 mg/day). Last laborato-
ry assay on 2007, April are: ACA IgG: 175 GPL/mL, ACA IgM: 3
GPL/mL; Beta2GP1 Ab IgG: 9 UI/mL, Beta2GP1 Ab IgM: <1 UI/mL; LA
not performed.

PO-215
RITUXIMAB AS SALVAGE THERAPY FOR REFRACTORY IDIOPATHIC THROMBOCYTOPENIC
PURPURA

D’Amico MR, Palmieri S, Mele G, Pollio F, Annunziata M, Pedata M,
Antinolfi I, Ferrara F
Division of Hematology and Stem Cell Transplantation Unit, Cardarelli Hos-
pital, Naples, Italy

Introduction. Idiopathic thrombocytopenic purpura (ITP) is an immune
disorder with a tendency to become chronic in adult patients. After fail-
ure of first line corticosteroids in patients requiring therapy, a wide vari-
ety of treatments, such as splenectomy or immunosuppressive agents,
have been used with different results. Recently, Rituximab (RTX) has
been proven as effective in different autoimmune diseases, including
ITP. Methods. We report our experience in a cohort of 17 patients with
relapsed or refractory ITP which were treated with RTX 375 mg/sqm
weekly for 4 cycles. There were 3 males and 14 females with a median
age of 33 years (19-62). All patients were confirmed as having ITP with
ASH criteria (George et al., 1996), and had been diagnosed a median of
35 months before first RTX infusion. Written informed consent was
obtained. Previous treatments included in all patients prednisone and in
8/17 patients different immunosuppressive drugs (e.g. IVIg, vincristine
and azathioprine). Furthermore, 4 patients had undergone splenectomy.
When starting RTX, 14/17 cases were still receiving low/standard dose
of prednisone, which was tapered and stopped within 2-4 weeks after
first dose. Results. Eight patients obtained a complete remission (CR) of
ITP defined as a stable platelet (Plt) count over 100×109/L, while 7
patients reached confirmed Plt count between 50 and 100, registered as
partial remission (PR), with an overall response rate of 88%. The 2
patients refractory to RTX were treated with splenectomy (result: CR)
and with a further course of low dose RTX after two months (result:
unsustained PR), respectively. Time to achieve Plt >50 was variable,
median being 21 days (7-60). Toxicity due to RTX was mild and was
observed only at first infusion in just 5 cases [2 laryngeal edema (grade
2), 2 cutaneous rash (grade 1), 1 headache (grade 1)]. No significant
hematologic toxicity or infections were reported during therapy or sub-
sequent observation. After a median follow-up of 17 months (1-24),
13/15 responders are in continuous remission, while 2 relapses were
observed at 3 and 12 months in a PR and a CR patient, respectively. Dis-
cussion. We confirm the efficacy of RTX in patients with refractory ITP,
with a high response rate and negligible toxicity; time to response is vari-
able, ranging from 1 week to 2 months. Our data, along with those from
literature, candidate RTX as ideal salvage therapy. The optimal sched-
ule remains to be established. 
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MYELOMA AND MONOCLONAL GAMMOPATHIES I

PO-216
LOW RISK IGG MONOCLONAL GAMMOPATHY OF UNDETERMINED SIGNIFICANCE
(MGUS): PROPOSAL AND VALIDATION OF A PROGNOSTIC SCORING SYSTEM

Rossi F,1 Marcheselli L,2 Rossi D,3 Callea V,4 Guffanti A,5 Federico V,6

De Muro M,7 Baraldi A,8 Musto P,9 Bacigalupo A,10 Gaidano G,3

Petrucci MT,6 Goldaniga M,1 De Paoli L,3 Baldini L,1

1UO Ematologia 1, Ospedale Maggiore Policlinico MaRe, Università degli Stu-
di, Milano; 2Dipartimento di Oncologia e Ematologia, Università degli Studi di
Modena e Reggio Emilia, Modena; 3Divisione di Ematologia, Università del
Piemonte Orientale A. Avogadro, Novara; 4Dipartimento di Ematologia, Azien-
da Ospedaliera Bianchi-Melacrino-Morelli, Reggio Calabria, 5Divisione Med-
icina I, Ospedale Fatebenefratelli e Oftalmico, Milano; 6Dipartimento di Ema-
tologia, Università La Sapienza, Roma; 7Divisione di Ematologia, Università
Campus Bio-Medico, Roma; 8Divisione di Ematologia, Azienda Ospedaliera
Nazionale SS Antonio e Biagio C. Arrigo, Alessandria; 9CROB, Rionero in Vul-
ture; 10Divisione di Ematologia II, Ospedale San Martino, Genova, Italy

We previously described in a series of 386 patients (pts) with MGUS
(Blood:87,3,912,1996) a subset of IgG MGUS at low risk of evolution in
multiple myeloma (MM) on the basis of the following simple hemato-
logical variables: serum MC 1.5 g/dL, absence of Bence-Jones proteinuria
(BJ) and normal serum polyclonal Ig levels. For this group of pts, a non-
invasive diagnostic approach (without skeletal radiology and bone mar-
row evaluation) and a less close follow-up (FU) could be proposed. Our
actual study analyzes two MGUS patient populations: a study sample,
which is the extension of our previous series (553 pts, M/F ratio: 0.98,
median age 61 yrs, range20-87) and a test sample (378 pts, M/F ratio:
0.96, median age 62 yrs, range 23-89) which is a group of pts referring
to other Italian Hematological Institutions. The goals of our report are
to evaluate the long term evolution of study sample, to validate the low-
risk variables on the two different populations and create a scoring sys-
tem useful for clinical prognostic stratification. The median FU was 6.8
yrs (1.0-27.8) in the study group vs 3.7 yrs (1-24.7) in test group; in the
first 47/553 (8.4%) pts developed MM vs 22/378 (5.8%) in the latter. At
multivariate statistical analysis, the low-risk variables previously defined,
confirmed their statistical significance in the study sample: MC 1.5 g/dL
(p<0.001), absence of BJ proteinuria (p=0.009), normal polyclonal Ig lev-
els (p<0.002); furthermore, also age > 70 yrs resulted strongly related to
MM evolution. Assigning a score equal to 1 to each variable related to
progression (MC >1.5, presence of BJ proteinuria, reduced policlonal Ig,
age >70 years), we created a scoring system able to stratify the patients
into different subsets with significantly different 10 yrs-evolution risk:
low risk (score =0): HR 1.0, intermediate risk (score =1): HR 4.28 and high
risk (score 2): HR 11.6. This scoring system was also validated in the test
sample, even if the percentage of cases presenting low-risk variables was
significantly lower and the median follow-up was shorter. Our data sup-
ports the existence of low-risk IgG MGUS; in such cases a non-invasive
diagnostic approach and less intensive monitoring planning are justified.
Moreover we have identified a scoring system useful for the clinical
prognostic stratification of MGUS patients. 

PO-217
TRANSCRIPTIONAL FEATURES OF MULTIPLE MYELOMA PATIENTS WITH CHROMOSOME
1Q GAIN

Fabris S,1 Ronchetti D,1,2 Agnelli L,1 Baldini L,2 Morabito F,3 Bicciato S,4

Basso D,4 Todoerti K,1,2 Lombardi L,1 Lambertenghi-Deliliers G,2

Neri A1,2

1Centro di Genetica Molecolare ed Espressione Genica, Fondazione IRCCS
Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena, and 2Dipartimen-
to di Scienze Mediche, Università degli Studi di Milano, Milan; 3U.O. Ematolo-
gia, A.O. Annunziata, Cosenza; 4Dipartimento dei Processi Chimici dell’Ingeg-
neria, Università degli Studi, Padua, Italy

Introduction. Abnormalities of chromosome 1 are among the most fre-
quent chromosomal alterations in MM (45% of patients). The long arm
of chromosome 1 is associated with amplification (1q/gain) that can
occur as isochromosomes, duplications or jumping translocations.
1q/gain MM patients are characterized by complex karyotypes and
aggressive disease, and their number increases as the condition goes

from smoldering to overt MM, suggesting that these regions contain
critical genes for disease progression. These findings along with the lim-
ited information concerning specific transcriptional profiles, prompted
us to molecularly characterize 1q/gain MMs by FISH and microarray
analyses. Methods. Purified plasma cells from 77 MMs at diagnosis were
characterized by FISH for the presence of 11 polisomy, the most recur-
rent IGH translocations, ploidy status, chromosome 13 deletion, and by
global gene expression profiling using the Affymetrix U133A arrays.
Assessment of 1q/gain by FISH was performed by using three BAC
clones specific for the BCL9 (1q21.1), CKS1B (1q22) and ARF1 (1q42.13)
loci, and setting the threshold as 10%. Results. 1q/gain was identified in
40/77 (51.9%) patients; three (75%) or four (12.5%) signals of all the 1q
probes were found in 35 patients and, in the remaining five samples
(12.5%), the probes mapping to 1q21 and 1q22 showed more signals
than that mapping to 1q42. 1q/gain was observed in the majority of
purified plasma cells (median 96%) in all but three patients (range 12-
20%). 1q extra copies significantly correlated with chromosome 13 dele-
tion (p<10-4), and the absence of chromosome 11 polisomy (p=0.038),
but not with ploidy status (p=0.0971). The differential expression of 61
genes (mainly localized on chromosome 1q12-1q44) distinguishes MM
patients with or without 1q/gain. Functional analysis of the identified
genes revealed their involvement in energy production pathways, intra-
cellular protein transport, and endoplasmic reticulum-stress induced
responses. The transcriptional fingerprint was robustly validated on a
publicly available gene expression dataset, with a global classification
rate of 85.2% for the independent cohort of MM cases. Discussion. These
data improve our knowledge concerning the specific genes/pathways
deregulated by 1q abnormalities, and provide a promising focus for fur-
ther studies aimed at defining new therapeutic strategies in MM.

PO-218
MELPHALAN, PREDNISONE AND THALIDOMIDE (MPT) VERSUS MELPHALAN AND 
PREDNISONE (MP) IN NEWLY DIAGNOSED MYELOMA: RESULTS OF A PROSPECTIVE,
RANDOMIZED PHASE III STUDY 

Bringhen S,1 Liberati AM,2 Caravita T,3 Falcone A,4 Dore F,5

Carubelli A,6 Elice F,7 Griso L,8 Foli C,9 Darbesio A,10 Baraldi A,11
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- Centro di Riferimento Oncologico della Basilicata, Rionero in Vulture (Pz), Italy

Introduction. Since 1960, oral melphalan and prednisone (MP) has
remained the treatment of choice for elderly pts. This multicentre ran-
domised trial compared oral MP plus thalidomide (MPT) with MP alone
in 60 to 85 years old pts. Methods. Patients were randomly assigned to
receive oral MPT (N=129) or MP alone (N=126). Inclusion criteria were
newly diagnosed multiple myeloma, age > 65 years, Durie and Salmon
stage II or III, measurable disease. Exclusion criteria were another can-
cer, psychiatric disease and any grade 2 peripheral neuropathy. Patients
in MPT arm received oral MP (melphalan 4 mg/m2 and prednisone 40
mg/m2 for 7 days) for six 4-week cycles plus thalidomide (Pharmion
LTD, Windsor, UK) 100 mg per day continuously until any sign of relapse
or progressive disease. No anticoagulation prophylaxis was adminis-
tered until December 2003 when prophylaxis with enoxaparin at 40 mg
per day for the first 4 MPT cycles was introduced. Patients in MP arm
received oral MP, as in MPT arm. The primary objectives were response
rates and event-free survival (EFS). Secondary end points included over-
all survival (OS), prognostic factors and incidence of any grade 3-4
adverse event. Results. The response rate and the EFS were significantly
improved with MPT compared with MP. The partial response rates were
76.0% for MPT and 47.6% for MP alone, including nCR of 27.9% and
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7.2%, respectively. The 2-year EFS rate was 54% in pts receiving MPT
and 27% in pts receiving MP (p=0.0006). The 3-year OS rate was 80%
in pts taking MPT and 64% in pts taking MP (p=0.19). In MPT arm, no
significant differences in term of OS were observed between pts with
high or low β2-microglobulin: at 18 months OS rate was 80% and 84%,
respectively (HR 1.21, 95% CI 0.50-2.93, p=0.67). By contrast, in MP
group, β2-microglobulin remained a prognostic factor: at 18 months OS
rate was 71% for pts with high β2-microglobulin and 86% for pts with
low β2-microglobulin (HR 2.8, 95% CI 1.26-6.18, p=0.01). Grade 3-4
adverse events were more frequent in MPT pts (48% versus 25%,
p=0.0002). In the MPT group, the most frequent grade 3-4 adverse events
were haematological, thromboembolism, infections and peripheral neu-
ropathy. The introduction of enoxaparin prophylaxis significantly
reduced the incidence of thromboembolism from 20% to 3% (p=0.005).
Discussion. Oral MPT is superior to MP as first-line treatment for elder-
ly pts with multiple myeloma. Longer follow-up is needed to assess the
effect on overall survival. Oral MPT seems to cancel the adverse prog-
nostic effect of high β2-microglobulin.

PO-219
BENEFITS OFFERED BY INCORPORATION OF THALIDOMIDE INTO UP-FRONT DOUBLE
AUTOLOGOUS TRANSPLANTATION FOR MULTIPLE MYELOMA 

Zamagni E,1 Cavo M,1 Tosi P,1 Tacchetti P,1 Patriarca F,2 Di Raimondo F,3

Perrone G,1 Catalano L,4 Casulli A F,5 Ceccolini M,1 Volpe S,6 Masini L,7
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1Istituto di Ematologia e Oncologia Medica Seragnoli, Ospedale S. Orsola-
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The Bologna 2002 study introduced thalidomide and dexamethasone
(thal-dex) into up-front double autologous stem-cell transplantation
(ASCT) with melphalan 200 mg/m2 (MEL-200) for multiple myeloma
(MM). Thal (200 mg/d) and dex (40 mg/d x 4d every month) were
administered from the output until the day before the second ASCT.
Aim of the present analysis was to assess whether addition of thal-dex
to double ASCT improved the outcome in comparison with double
autotransplantation not including thal-dex. For this purpose, we per-
formed a retrospective, case-match comparison of 135 patients enrolled
in the Bologna 2002 study with an equal number of pair mates who
were randomly assigned to receive double ASCT in the Bologna 96 tri-
al. In comparison with the Bologna 2002 study, patients enrolled in the
Bologna 96 trial did not receive thal-dex; in addition, they were treated
with VAD as induction therapy and with melphalan plus busulfan in
preparation for the second ASCT. Case-matching was performed with
respect to age, serum β2-microglobulin level and clinical stage. The com-
pletion rate of double transplantation was 64% in the Bologna 96 study
and 60% in the Bologna 2002 trial (p=0.7). On an intention-to-treat basis
and using the International uniform response criteria, the probability to
attain a very good partial response (VGPR) and complete response (CR)
after the different treatment phases was higher for patients enrolled in
the Bologna 2002 (thal+) study compared with the Bologna 96 (thal-) tri-
al (p= .003 for induction therapy; p<0.001 and =0.001 for first and sec-
ond ASCT, respectively). As a result of the better quality of response
assured by incorporation of thal-dex into MEL-200-based double ASCT
(68% vs 49% for the control group), both relapse-free survival (RFS) and
event-free survival (EFS) were significantly longer in the Bologna 2002
study compared with the Bologna 96 trial (5-year projected RFS: 54%
vs. 38%, respectively; p=0.005) (5-year projected EFS: 45% vs. 25%,
respectively; p=0.01). Administration of novel agents for treating post-
transplantation relapses likely minimized a potential survival gain
offered by the addition of thalidomide (5-year overall survival rate: 70%
vs 54% for the control group; p=0.20). It is concluded that incorporation
of thal into MEL-200-based double ASCT significantly improved the
rate of response and extended both RFS and EFS in newly diagnosed
MM patients.

PO-220
A SHORTENED ACTIVATED PARTIAL THROMBOPLASTIN TIME PREDICTS 
THROMBOEMBOLIC RISK IN PATIENTS WITH NEWLY DIAGNOSED MULTIPLE MYELOMA

Carrer A, Rossini F, Borella C, Coccini V, Cammarota S, Rossi F,1

Pogliani EM
Hematology and Bone Marrow Transplant Unit and 1Immunotransfusional Ser-
vice. Ospedale S. Gerardo. Milano Bicocca University, Monza, Italy

Background. Multiple myeloma (MM) patients are at increased risk for
developing a thromboembolic event (TEE) compared to the general pop-
ulation. This is particularly true when Thalidomide (Td) is part of the
planned treatment. Several risk factors were found to be related to this
phenomenon, (i.e. activated protein C resistance, high vWf:Ag levels or
markers of impared fibrinolysis) but their detection is costly and not
largely available. Activated partial thromboplastin time (APTT) is a glob-
al, inexpensive and easy to perform haemostasis assay able to predict the
risk of venous thromboembolism (VTE) in non-cancer patients (both
occurrence and recurrence). Aim. to test whether APTT, detected at diag-
nosis, should predicts VTE risk in MM patients. Population. 74 patients
referred for symptomatic MM to our Haematology Unit from January
2003 to November 2006, and 197 normal controls. All patients treated
with Td received thromboprophylaxis with low molecolar weight
heparin. Results. Mean APTT ratio at diagnosis was significantly short-
er in MM patients compared with those of control group (1.03±0.13 vs
1.10±0.11, p<0.0001). Patients treated with Td-containing regimens had
an APTT ratio similar to those who did not (1.04±0.13 vs 1.02±0.13,
p=0.46). During a median follow-up of 20.46 months eight TEEs
occurred (9.25%), five in Td-group (13.8%) and three in the other one
(7.8%). The mean value of the test-to-reference APTT ratio at diagno-
sis was significantly shorter in patients who developed a TEE during fol-
low-up in comparison with patients who did not (0.88±0.05 vs
1.05±0.13, p<0.0001). Having an APTT ratio below 0.90 at diagnosis
gives an odds ratio for VTE of 3.69 (95% C.I.: 1.11-12.30). VTE risk was
not related to any other disease characteristic or with inherited and
acquired thrombophilia. Conclusions. APTT is an inexpensive tool signif-
icantly associated with VTE risk in MM patients. 
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GENOME-WIDE ANALYSIS OF DNA COPY NUMBER CHANGES IN MULTIPLE MYELOMA
USING HIGH-DENSITY SNP ARRAYS
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Dipartimento di Scienze Mediche, Università degli Studi, Milano, Italy; 3Lab-
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Introduction. Multiple myeloma (MM) is characterized by deep genom-
ic instability that involves both ploidy and structural rearrangements.
Nearly half of MM tumors are non-hyperdiploid and frequently show
chromosome 13 deletion and the common chromosomal translocations
involving the immunoglobulin heavy chain (IGH) locus on chromosome
14q32. The remaining tumors are hyperdiploid, showing low preva-
lence of IGH translocations and chromosome 13 deletions. Despite the
recent advances, the spectrum of genetic lesions leading to biological and
clinical variability of MM has not been defined yet. Our study was
aimed at defining a genome-wide pattern of genetic lesions in a repre-
sentative and stratified panel of MM patients using novel high-through-
put approaches, to provide insights into the genomic heterogeneity asso-
ciated with plasma cell neoplasms. Methods. Genome-wide profiling
data of 57 MM patients, 7 plasma cell leukemia (PCL) and 14 normal
samples were generated on the GeneChip® Human Mapping 50K Xba
SNP arrays. The local DNA copy number variations were calculated
using the DNAcopy Bioconductor package. The gene expression profiles
of the tumor samples were generated on the GeneChip® HG-U133A
arrays. Hierarchical clustering algorithms were applied to identify the
natural grouping of gene expression and genome profiles. Results. An
unsupervised analysis on the genome-wide profiles of our dataset
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showed that chromosome 1q gains, chromosome 13 deletions and
hyperdiploidy are the main genetic aberrations driving samples group-
ing. High frequencies of increased DNA copy number levels were found
in six extended regions, specifically chromosome 1q and those chromo-
somes involved in hyperdiploidy (7, 9, 11, 15 and 19). As regards the
regions with decreased copy number, we found the involvement of the
chromosomal regions 6q and 16q, together with the newly reported 18q
and 4p that warrant further investigations. The depicted clustering
strongly correlated with that generated on the gene expression profiles
of the patients in the dataset. Furthermore, we identified different genes
with altered expression level corresponding to local copy number vari-
ations. Discussion. Our results showed that genomic structural abnor-
malities in multiple myeloma closely reflected in expression imbalances.
Our data reinforce the importance of using novel high-throughput
approaches to provide insights into the characterization of novel poten-
tial genetic lesion in primary myeloma tumors.

PO-222
THE ORAL PKC-BETA INHIBITOR ENZASTAURIN (LY317615) INHIBITS PROLIFERATION
AND INDUCES APOPTOSIS IN MULTIPLE MYELOMA CELL LINES

Verdelli D,1 Nobili L,2 Todoerti K,1 Lombardi L,1 Marmiroli S,3

Civallero M,3 Cosenza M,3 Bertacchini J,3 Lambertenghi-Deliliers G,2

Neri A,1 Sacchi S3

1Fondazione IRCCS Policlinico, Milan; 2University of Milan, Milan; 3Universi-
ty of Modena and Reggio Emilia, Modena, Italy

Introduction. The deregulation of the phosphatidylinositol 3-kinase (PI
3-K)/Akt pathway governing the apoptotic response, may play an onco-
genic role in multiple myeloma (MM). Recently a link between protein
kinase C (PKC) activity and the activity of the PI 3-K/Akt pathway has
been reported. The purpose of the present study was to test the oral
PKC-beta inhibitor Enzastaurin (LY317615, Eli Lilly) for its effect on pro-
liferation and survival of a wide panel of human myeloma cell lines
(HMCLs). The possible mechanisms by which Enzastaurin exerts its
effects were also investigated by analysing the transcriptional pattern
altered following Enzastaurin treatment. Methods. IC50 values in 20
HMCLs were calculated from curves based on Enzastaurin concentra-
tions ranging from 2.5 to 12.5 micro-M using both WST-1 assay and cell
viability assessment by Trypan Blue exclusion. Cell apoptosis, as suggest-
ed by an increase in the proportion of cells with a sub G0/G1 DNA con-
tent and by membrane permeability by PI versus FSC, was assessed by
flow cytometry. The effect of Enzastaurin on caspase activation as well
as on AKT and GSK3-beta phosphorylation was evaluated by Western
blotting. The gene expression profiling (GEP) data generated by means
of high-density oligonucleotide arrays (Affymetrix U133A arrays) were
analysed by the Significant Analysis of Microarrays software for the
supervised analyses. Results. Enzastaurin showed a growth inhibition
effect in all the 20 HMCLs with IC50 values ranging between 1.3 and 12.5
micro-M. Based on the sensitivity to Enzastaurin and PKC-beta expres-
sion, three cell lines were then selected for further studies. Enzastaurin-
induced apoptosis was partially caspase dependent. Phosphorylation
status analysis of AKT and GSK3-beta, a downstream AKT substrate, up
to 48 hours of treatment showed inhibition of AKT phosphorylation in
two of the selected HMCLs and a significant decrease of phosphorylat-
ed GSK3-beta levels in all of them. GEP data analysis of one of the most
sensitive cell line treated with Enzastaurin for 24 hours, showed that 62
genes were upregulated and 32 were downregulated in the treated sam-
ples. Discussion. Our data suggest that, in HMCLs, Enzastaurin may elic-
it its antitumor effect through the AKT signaling pathway. A functional
analysis of genes deregulated following Enzastaurin treatment revealed
a significant number of genes involved in cellular adhesion and apopto-
sis processes.
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LONG TERM RESPONSE AND SURVIVAL AFTER THALIDOMIDE IN RELAPSED/
REFRACTORY MULTIPLE MYELOMA 
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1Divisione di Ematologia, Fondazione IRCCS Policlinico S. Matteo, Università
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mento di Biotecnologie Cellulari ed Ematologia, Università La Sapienza di Roma;
4Divisione di Ematologia dell'Università di Torino, AO S. Giovanni Battista,
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Introduction. The advent of thalidomide (thal) has radically changed
multiple myeloma (MM) patients’ (pts) outcome. It has proven to be
effective at low doses either in relapsed/refractory disease or at onset,
better if in combination with steroids. However, few studies have pro-
vided long term results of thal therapy. Aim of this retrospective multi-
center study was to evaluate long term efficacy and toxicity in 303 MM
pts treated with thal alone or with steroids. Methods. A total of 303 MM
pts (median age: 63 years) diagnosed in four Italian Centers were treat-
ed with thal with/without steroids (231/72) after a median of one pre-
vious line of therapy (1-6) including high dose Melphalan in 126 pts.
Responses were categorized as Complete Response (CR) (negative
immunofixation, <5% bone marrow plasma cells), Very Good Partial
Response (VGPR) (positive immunofixation, decrease in the M-protein
≥90%), Partial Response (PR) (decrease in the M-protein ≥50%), Stable
Disease (SD) (decrease in the M-protein 25-49%), No Response (NR)
(decrease in the M-protein <25%). Median follow up was 18.8 months
(1-85). Results. Thal was administered at a median daily dose of 100 mg
(50-600) for a median period of 12.6 months (mo). The best response,
obtained after a median of 5.3 mo (0.3-37) since the start of thal was
assessed in 291 pts: CR+VGPR: 35 (12%), PR: 130 (45%), SD 43 (15%),
NR 83 (28%). Median time to progression was 14 mo with significant
differences according to type of response (p=0.000): 23 mo in CR+VGPR,
15 mo in PR, 12 mo in SD and 6 mo in NR group. Progression Free Sur-
vival was 20.6 mo with statistical difference in response subgroups (p=
0.000): 35 mo in CR+VGPR, 21 mo in PR, 19 mo in SD and 8 mo in NR.
Interestingly, comparison between SD and PR curves did not show any
significant difference (p=0.3). Overall survival was 26.2 mo with statis-
tical difference in response subgroups (p= 0.000): 63 mo in CR+VGPR,
31.5 mo in PR, 25 mo in SD and 10 mo in NR group. Concerning toxic-
ity the most clinically relevant complications were: neuropathy in 119
pts (40%), constipation in 80 pts (26%), and thromboembolic events
(TVP or pulmonary oedema) in 21 pts (7%). At the time of analysis, thal
was reduced in 81 pts (36.5%) and discontinuated in 128 pts (66.6%)
because of disease progression and of toxicity in 70% and 30% of cas-
es respectively. Conclusions. Thal produces high response rate in
relapsed/refractory MM pts with better results in pts with responses of
good quality. However, even those pts achieving a SD have a long peri-
od of remission (19 mo), not significantly different from that of pts
obtaining a PR. Neurotoxicity remains the main complication of the
treatment.

PO-225
PERCUTANEOUS FEMOROPLASTY, ILIOPLASTY AND SACROPLASTY IN THE TREATMENT
OF BONE LYTIC LESIONS IN ADVANCED MULTIPLE MYELOMA

Pusceddu C, Ballicu N, Sabiu D,1 Carubelli A,1 Podda G, Angelucci E1

U.O. Radiologia Ospedale Oncologico A. Businco, Cagliari; 1U.O. Ematologia
e Centro Trapianti Midollo Osseo, Ospedale Oncologico A. Businco, Cagliari,
Italy

Aim. to evaluate feasibility, safety and efficacy of femoroplasty, ilio-
plasty and transcutaneous sacroplasty under fluoroscopic and comput-
erized tomography (CT) guidance in the treatment of pelvis and femoral
Multiple Myeloma associated osteolityc lesions. Methods. seven patients
(2 men and 5 women, mean age 68 years), afected by multiple bone.
Myeloma localization, were treated by percutaneous bone-cement injec-
tion with polymethylmethacrylate solution (PMMA) into the suprac-
etabular (3 cases), sacral (2 cases) and femoral bone cavity (2 cases).
Lesion approach was performed using a 10-gauge bone biopsy needle
under CT and fluoroscopic guidance. 8-22 mL PMMA were injected
under fluoroscopic guidance. In a patient with large osteolityc defect in

haematologica/the hematology journal | 2007; 92(s3) | 137

41° Congress of the Italian Society of Hematology Bologna, Italy, October 14-17, 2007



the head and neck of right femur the tip of the needle was inserted whit
percutaneous transtrochanteric approach. In a single case sacred painful
fracture was already present since 8 months. The procedures were per-
formed using local anaesthesia and conscious sedation in all patients.
Pain was measured with Huskisson visual analogue scale - VAS - (range
0 no pain – 10 maximum possible pain) before, 24 hours, 1, 3, 6 and 12
months after the procedure. RESULT: Technical success was achieved in
all patients. Immediate post-procedural control with CT did not shown
complications which methylmethacrylate leakage or bleedings phenom-
ena along the insertion of the needle. No other complications were
recorder. VAS score decrease from a median values of 7.5 (range 8-4) to
a median value of 0 (range 0-1.5). In a median follow up of 11 months
(range 2-27 months) none of the patients developed pathological frac-
ture in the intervention site. While before the procedure all patients head
a severely decreased walking capacity depending by orthopaedic tutors
after the above reported follow up 6 of them fully recovered independ-
ent walking ability. Conclusions. Percutaneous osteoplasty of the pelvis
and femora is feasible and safe in patients affected by Multiple Myelo-
ma bone lesions. Methylmetacrylate injection is minimally invasive pro-
cedure providing immediate pain relief. Furthermore it contributes to
reinforce of bone structure with prevention of pathological fractures
and improvement of walking ability and finally quality of life. 

PO-226
B-FGF, IL-6, TNF-ALPHA AND VEGF SERUM LEVELS IN NEWLY DIAGNOSIS MULTIPLE
MYELOMA PATIENTS TREATED WITH THALIDOMIDE, DEXAMETHASONE AND 
AUTOLOGOUS TRANSPLANTATION
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Cangini D,3 Tacchetti P,3 Tosi P,3 Zaccaria A,1 Cavo M3
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Ematologia Ed Oncologia Medica L.E A. Seragnoli Bologna, Italy

The aims of the present study were to investigate the relationship
between serum concentrations of angiogenic cytokines and both base-
line characteristics and response to therapy in a series of 96 patients
(pts), previously untreated, with symptomatic multiple myeloma (MM)
who were enrolled in the Bologna 2002 clinical study. All pts received
four months of induction therapy with thalidomide and dexametha-
sone(thal-dex) in preparation for subsequent autologous transplanta-
tion(Tx). Serum levels of vascular endothelial growth factor (VEGF),
basic fibroblast growth factor (bFGF), interleukin 6 (IL-6) and tumor
necrosis factor alpha (TNF-α) were measured at baseline and after ther-
apy. For this purpose, laboratory assays were performed using quanti-
tative sandwich ELISA. At baseline, serum levels of bFGF, IL-6 and TNF-
α were significantly higher in MM pts than in healthy controls
(p<0.0001, p=0.04 and p=0.0019, respectively). We found that serum
levels of IL-6 were closely related with both TNF-α and VEGF levels
(p<0,0001 and p=0,0142); serum levels of VEGF were significantly cor-
related with platelet count (p=0,0015). After thal-dex, the analysis of
the patients with baseline serum levels above lower limit of detection
of the assay showed a significant reduction of serum levels of TNF-α and
IL-6 (p=0.007 and p= 0.006); on the contrary, we observed a significant
increase in the levels of VEGF (p<0,0001). Additionally, after Tx_1 and
Tx_2 (both with melphalan 200 mg/m2) in 40 and 39 pts we observed a
progressive significant reduction of serum levels of TNF-α (p=0.002) and
IL-6 (p=0.008) and a significant reduction of serum levels of bFGF
(p=0.001). We confirmed the progressive increased trend of VEGF
(p=0.001). There was no significant difference of cytokines serum lev-
els in responder and non-responder pts (the non responders are a mini-
mal percentage, RR=85%). Finally, elevated baseline serum levels of
bFGF were predictors for OS in a Cox proportional hazards regression
analysis (p=0.0285). In conclusion, our observation regarding to signifi-
cant reduction of serum levels of bFGF, TNF-α and IL-6 after therapy in
a relatively wide population subject to an homogenous treatment and
to the positive impact of baseline serum levels of bFGF on the OS, needs
further research in order to understand the role of angiogenesis and
angiogenic cytokines in newly diagnosed MM, and more properly to
clarify their relationship with primary thalidomide therapy.
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PREDICTION OF RESPONSE TO PRIMARY THERAPY WITH THALIDOMIDE-
DEXAMETHASONE (THAL-DEX) FOR NEWLY DIAGNOSED MULTIPLE MYELOMA BY GENE
EXPRESSION PROFILING (GEP)
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Introduction. The Bologna 2002 clinical trial has provided demonstra-
tion of the superiority of front-line thalidomide and dexamethasone
(thal-dex) over VAD in terms of increased rate of response and magni-
tude of tumour reduction before autologous transplantation. The major-
ity of the patients enrolled in this trial obtained a partial response (PR)
after induction therapy, whereas a complete response (CR) was observed
in 20% of the total patients population. We have thus adopted a Gene
Expression Profiling (GEP) strategy in order to identify a signature able
to differentiate patients who are more likely to obtain a CR after induc-
tion therapy with thal-dex. Patients and Methods. Plasma cells obtained
at diagnosis from 88 patients enrolled in the trial were used throughout
the study. GEP was performed in 32 patients, using the Affymetrix
microarray platform. Real-time PCR using micro-fluidic cards was per-
formed in 56 patients. Criteria of response were those established by
Blad et al. Results. Overall, 19 of the 88 patients (22%) who obtained at
least a nCR after thal-dex were analyzed. In the first study-phase, a
training set of 32 patients was used in order to identify a gene signature
of 162 genes which was able to significantly separate patients with nCR
from the others (p<0.05); among the genes included in the signature, a
list of 31 allowing to predict the nCR was selected, by adopting a Near-
est-Neighbours (NN) classifier. In the second study-phase, the predictive
value of the 31 genes was validated on a test set of 56 patients by Real-
time PCR. In an attempt to identify the most significant predictive genes,
a final list of five genes was then generated, which allowed to predict
attainment of nCR with 70% sensitivity and 75% specificity. Of inter-
est, this list encompasses CCND2, one of the most important cell cycle
regulator known to be involved in tumour progression in MM patients
and the anti-apoptotic gene CFLAR. Conclusions.These results are the
first step to create a custom array or to adopt microfluidic cards using a
small number of genes in an attempt to predict at diagnosis good qual-
ity responses to primary therapy with thal-dex in MM. Acknowledgments.
Supported by Università di Bologna, Progetti di Ricerca ex-60% (M.C.);
Ministero dell’Università e Ricerca Scientifica (MIUR), progetto FIRB,
RBAU012E9A_001 (M.C.), Fondazione Carisbo.
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Various studies have shown that Defibrotide (DF) possesses
antithrombotic properties, without significant systemic anticoagulant
effects and bleeding risk. This novel oligonucleotide has also demon-
strated a remarkable activity in Multiple Myeloma (MM): DF is able to
abrogate tumor cell interaction with marrow stromal cells and to
increase in vivo (human MM xenografts in SCID/NOD mice) the respon-
siveness of MM cells to melphalan, cyclophosphamide and dexametha-
sone. We have investigated the impact of DF in association with Mel-
phalan, Prednisone and Thalidomide (MPTD) and its protective role
against thrombosis in relapsed/refractory advanced MM. A multicenter
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phase I/II trial has been conducted to define the efficacy and safety of
MPTD regimen. Safety was assessed by defining dose-limiting toxicity
(DLT) and maximum tolerated dose (MTD) of DF when administered in
combination with MPT. DLT was defined by the occurrence, in >30%
of patients at first cycle, of febrile neutropenia, or Grade 4 neutropenia
> a week, or any other Grade 4 hematologic toxicity, or any > Grade 3
non-hematologic toxicity. MTD was the dose level prior to that result-
ing in DLT. We enrolled 24 patients between March and November 2006.
Treatment schedule consisted of 6 cycles of oral melphalan (0,25 mg/Kg
day 1-4), prednisone (1,5 mg/kg day 1-4), thalidomide (50-100 mg/day
continuously) and DF at 3 different subsequent dose levels (17 mg/Kg i.v.
or 2.4 g p.o. D 1-4, 1.6 g p.o. D 5-35; 34 mg/Kg i.v. or 4.8 g p.o. D 1-4,
3.2 g p.o. D 5-35; 51 mg/Kg i.v. or 7.2 g p.o. D 1-4, 4.8 g p.o. D 5-35),
repeated every 35 days. No prophylaxis against deep vein thrombosis
(DVT) was administered. Toxicity and response were evaluated in 19 pts
(median age 69 years-old) who completed at least one MPTD cycle: 15
patients were in first relapse and 4 in second relapse (primary refracto-
ry patients and/or patients receiving therapeutic anticoagulation were
excluded). According to EBMT/IBMTR criteria, at least partial response
was obtained in 42% of patients (including 16% very good partial
response) after a median of 3 cycles and no difference in response rate
was noted among the 3 DF dose levels, thought follow-up remains short.
Any cohort of the study reached MTD. DLT were considered unrelated
to DF and included grade 3 ileus in the 1st dose level, 1 acute myocar-
dial infarction (AMI) in the 2nd and none in the 3rd. Toxicities ≥grade 3
consisted of neutropenia (47%), thrombocytopenia (10%), anemia
(21%), whereas <5% of patients experienced non-hematological toxic-
ities ≥grade 3. None patients experienced DVTs and no significant bleed-
ing was reported. Treatment was interrupted in 3 patients for adverse
events: AMI (because of additional anticoagulation required), ileus
(because of the diagnosis of amyloidosis AL and disease progression),
and persistent G4 neutropenia in one heavily pre-treated patient. Phar-
macokinetic studies and analysis of surrogates are ongoing. The study
is currently ongoing and updated data will be presented at the meeting.
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Introduction. Multiple Myeloma (MM) is a malignancy of clonal plas-
ma cell characterized by a high genomic instability leading to structural
and numerical alteration that increases with advanced phases of the dis-
ease. Recently, a great progress into the definition of the marked genom-
ic instability may be achievable through the integration of copy number
and global gene expression profiling data. In this context our recent study
on human MM cell lines performed with the GeneChip HG-U133A and
Human Mapping 10K Xba arrays (Affymetrix) allowed the identification
of a large number of significantly overexpressed genes along with sev-
eral chromosomal gains and losses, some of which warrants further
investigation. In particular, the 17p11.2-p12 region, known to be
involved in genomic disorders, and distinct types of both solid tumors
and various hematological malignancies, was found markedly amplified
in the KMS26. To investigate the role of this region in MM, we molec-
ularly characterized this lesion in the KMS26 cell line by using a genom-
ic integrative approach combining FISH and both gene expression and
genome-wide profiling 50K Xba. Method. Genome-wide profiling of
KMS26 cell line was generated on the GeneChip Human Mapping 50K
Xba SNP arrays. The local DNA copy number variations were calculat-
ed using the DNAcopy Bioconductor package. The gene expression pro-
files were generates on the GeneChip HG-U133A arrays. FISH analysis
of 17p11.2-p12 region was performed by using BAC clones selected by
browsing the UCSC Data Base. Results. The extension of the amplified
17p11.2-p12 region was defined within a 5,1 Mb interval by using the
high resolution 50K arrays. These data were then validated by FISH
analysis performed with a large panel of BAC probes. To further inves-
tigate this rearranged region, we considered the 45 genes (correspon-
ding to 74 specific HG-U133A probe sets) located within the 17p11.2-
p12 interval. Interestingly, KMS26 overexpressed 16 genes, three of

which have been already reported as involved in solid or hematological
tumors. Discussion. Our date reinforce the importance of the integrative
genomic approach in order to identify amplified chromosomal region
containing candidate oncogenes that may contribute to MM tumorige-
nesis. 
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THE ROLE OF AUTOLOGOUS STEM CELL TRANSPLANTATION FOR POEMS
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POEMS is a rare multisystemic paraneoplastic syndrome, the acronym
refers to Polyneuropathy, Organomegaly, Endocrinopathy, M protein,
Skin changes. Major diagnostic criteria include: Polyneuropathy and
Monoclonal plasmacell proliferative disorder, and minor criteria
Organomegaly, Endocrinopathy, Skin changes, Edema, Papilledema,
Castelman disease, Sclerotic bone lesions. Patients (pts) must have all
major criteria and at least 1 of minor criteria. In this study 4 pts affected
by POEMS syndrome were treated with high dose chemotherapy and
autologous peripheral stem cell transplantation (aPBSCT). Pts were M/F
3/1, 53-44-62 ys. All pts had a severe, rapidly progressive sensory-motor
peripheral neuropathy, involving extremities, with inability to walk. All
pts had monoclonal component IgA-lambda and 1 had also monoclon-
al component IgG-lambda. Bone marrow biopsy documented mild plas-
macytosis (8-10%) Endocrinopathy was present in all pts as thyroid dis-
ease and in 1 patient as hypogonadotropic hypogonadism and in 1 pts
as hypophysary adenoma. All pts presented melanosis. 2 patient had
splenomegaly, and 2 hepatomegaly. A patient had sclerotic bone lesion.
One patient had significantly abnormal pulmonary function before aPB-
SCT. All pts received Cyclophosphamide 1500 mg/m2 on day 1,3 and
Methylprednisolon 250 mg from day 1-4 for 2 cycles and G-CSF 5
mcg/kg/day was added after 2° cycle for mobilization. 2 pts were pre-
viously treated with high dose Ig i.v. and steroids in the neurologic unit.
Time from diagnosis to aPBSCT was 5 months. Conditioning regimen
was HDMel (Melphalan 100 mg/m2 for 2 consecutive days). The medi-
an number of CD34+ cells infused was 4.47 (range 3.08-5.63)×106/kg.
Engraftment was rapid and sustained. After a median follow-up of 25.5
months (range 4-37), all pts are alive with slow but progressive improve-
ment in neurological disease, skin changes, performance status and with-
out evidence of plasmacytosis. Organomegaly was resolved in both cas-
es. Negativization of monoclonal component was observed in 1 pt. Pt
with sclerotic bone lesion also received radiotherapy. Our experience
confirms that HDMel and aPBSCT is feasible and efficacious and should
be the treatment of choice for POEMS, arresting and even reversing the
disease course. Early diagnosis is important to obtain best response and
improve clinical outcome. aPBSCT might be safely be performed at expe-
rienced transplant centres combined to neurological expertise.

Table. 

NCR CR RankSum
Day Median (95% CI) Median (95% CI) p

2 0.16 (0.15, 0.38) 0.46 (0.38, 0.57) .0005
3 0.52 (0.50, 1.06) 1.19 (1.13, 1.54) .0009
4 1.11 (0.91, 1.67) 2.25 (2.05, 2.56) < .0001
5 1.60 (1.34, 2.22) 2.80 (2.77, 3.41) < .0001

PO-231
ADVERSE PROGNOSTIC FACTOR OF P53 GENE DELECTION DETECTED BY FISH IN MULTI-
PLE MYELOMA FOLLOWING AUTOLOGOUS STEM CELL TRANSPLANTATION

Pitini V,1 Arrigo C,1 Naro C,1 Siracusano L,2 Sciarrone P,2 Altavilla G1

Departments of 1Oncology and 2Blood Center, University of Messina, Italy 

In multiple myeloma the frequency of p53 deletions detected by flu-
orescence in situ hybridization (FISH) is reported to range from 9%to
34% and associated with poor survival. We investigated the relevance
of p53 deletions to the clinical outcome of patients with multiple myelo-
ma (MM) treated with high-dose chemotherapy and autologous stem
cell transplantation (ASCT). Material and Methods. Between January 1998

haematologica/the hematology journal | 2007; 92(s3) | 139

41° Congress of the Italian Society of Hematology Bologna, Italy, October 14-17, 2007



and January 2004, 56 patients were diagnosed and treated for MM with
high-dose chemotherapy followed by ASCT. All patients received 4
cycles of the VAD regimen (Vincristine, Adriamycin, and Dexametha-
sone) followed by stem cell mobilization with Cyclophosphamide 5
g/m2 and granulocyte colony-stimulating factor and 1 course of melpha-
lan 200 mg/m2 immediately prior to ASCT. To detect p53 deletions, a
Spectrum Red-labeled DNA probe (LSI p53 Vysis) specific for the p53
locus on 17p13.1 was combined with a Spectrum Green-labeled probe
for the chromosome 17 alphasatellite-DNA centromere. Results. An inter-
stitial p53 deletion identified by one red (p53) and 2 green (CEP17) sig-
nals was detected in 8 of 56 patients. The median percent of myeloma
cells with an interstitial p53 deletion was 45% (range, 28%-90%). A
FISH analysis informative for t(4;14),13q status and t(11;14) was avail-
able for all cases. Patients with p53 deletions had significantly higher
serum calcium and creatinine levels, but there was no significant corre-
lation between p53 status and C-reactive protein (CRP), albumin level
and lytic bone lesions. The overall response rates were similar in patients
with and without p53 deletions (65% versus 69%, respectively). How-
ever, patients with p53 deletions had significantly shorter PFS (medi-
an,8.1 months) than patients without p53 deletions (median, 26.1
months, OS was also significantly shorter (median, 13.7 months) for
patients with a p53 deletion than for patients without a deletion (medi-
an, 46.1 months). Conclusions. p53 deletions in pts with multiple myelo-
ma treated with high-dose chemotherapy is an independent risk factor
for both PFS and OS.

PO-232
PROGNOSTIC FACTORS IN ADVANCED MULTIPLE MYELOMA PATIENTS TREATED WITH
THE ASSOCIATION OF BORTEZOMIB, MELPHALAN, PREDNISONE AND THALIDOMIDE
(VMPT) 

Palumbo A,1 Gay F,1 Ambrosini MT,1 Benevolo G,2 Pregno P,2

Pescosta N,3 Callea V,4 Cangialosi C,5 Caravita T,6 Morabito F,7

Musto P,8 Larocca A,1 Caltagirone S,1 Avonto I,1 Cavallo F,1

Boccadoro M1

1Divisione di Ematologia dell’Università di Torino, Az. Osp. S. Giovanni Bat-
tista, Torino; 2Ematologia, Azienda Ospedaliera San Giovanni Battista, Torino;
3Divisione di Ematologia, Ospedale Centrale, Bolzano; 4Divisione di Ematolo-
gia, Ospedali Riuniti, Reggio Calabria; 5Divisione di Ematologia e Trapianto di
Midollo Osseo, Azienda Ospedaliera Cervello, Palermo; 6Cattedra e Divisione
di Ematologia, Università Tor Vergata, Ospedale San Eugenio, Roma; 7UOC
di Ematologia, Azienda Ospedaliera di Cosenza, Cosenza; 8UOC di Ematolo-
gia e Trapianto di Cellule Staminali, CROB, Rionero in Vulture (Pz), Italy

Introduction. The addition of thalidomide and bortezomib to the stan-
dard oral melphalan/prednisone (VMPT) significantly increased response
rate and progression-free survival (PFS) in advanced multiple myeloma
(MM) patients (Palumbo et al., Blood 2007, 109(7):2767-2772). Subgroup
analysis was performed to identified baseline parameters which may
predict outcome after VMPT and to determine which patient subgroups
most benefit from this drug combination. Methods. Thirty patients (medi-
an age 66 years) with relapsed or refractory MM after 1 or 2 lines of ther-
apy, were treated with six 35-days courses of bortezomib (given at 3
dose levels: 1.0, 1.3 and 1.6 mg/m2) on days 1,4,15,22, plus melphalan (6
mg/m2) and prednisone (60 mg/m2) on days 1-5 and thalidomide (50 mg)
on days 1-35. Some parameters such as age, beta2-microglobulin, albu-
min, haemoglobin, C-reactive protein, creatinine, chromosome 13 abnor-
malities, stage, bone marrow plasmacytosis, line of therapy and dosage
of bortezomib were analysed in association with response rate and PFS,
using chi-square and Cox model. Results. Twenty patients (67%) achieved
a partial response, including 13 patients (43%) who achieved at least a
very good partial response. The 1-year PFS was 61%, and the 1-year sur-
vival from study entry was 84%. Subgroup analyses showed that only
serum albumin < 3.5 mg/dL was loosely associated with a lower response
rate (p=0.09); no statistical difference was noted between responses and
either line of treatment or dosage of Bortezomib, age, beta2microglobu-
lin, C-reactive protein, chromosome 13 abnormalities. C-reactive pro-
tein > 6 mg/L (p=0.02) and third line of therapy (p=0.009) were the only
factors predictive of shorter PFS; factors loosely associated with shorter
PFS were creatinine > 2 mg/dL (p=0.09) and beta2-microglobulin > 3.5
mg/dL (p=0.06). No difference in PFS was noted between patients with
or without chromosome 13 abnormalities. Discussion. VMPT is a safe
and effective regimen that appeared to overcome the poor prognosis of
patients with chromosome 13q deletion. 

PO-233
REDUCED INTENSITY CONDITIONING REGIMEN FOR ALLOGRAFTING FOLLOWING 
AUTOGRAFTING HAS STRONG ANTI-MYELOMA ACTIVITY AND DELAYS DISEASE 
PROGRESSION COMPARED TO TANDEM AUTOGRAFTING

Carella AM, Nati S, Congiu A, Risso M, Rossi E, Spriano M, 
Vimercati R, Lerma E, Catania G, Biasco S

Division of Hematology I, Azienda Ospedaliera Universitaria San Martino,
Genova, Italy

Allografting is a possible curative approach for patients with advanced
multiple myeloma (MM). Unfortunately this procedure is only an option
for younger patients with HLA-identical siblings. Recently, nonmye-
loablative regimens (RICT) based on fludarabine demonstrate stable
engraftment of allogenic cells. High-dose therapy with stem cell trans-
plantation and novel targeted therapies represent two approaches to
overcome resistance of multiple myeloma cells to conventional treat-
ments. Autografting (AutoSCT) has been limited by high-relapse rates
and conventional allografting (AlloSCT) by excessive transplant-related
mortality (TRM) and toxicity. RICT is a less toxic procedure for AlloSCT
that aims to exploit graft versus tumor effect, has been shown to achieve
remissions in MM. High-dose therapy/AutoSCT followed shortly there-
after by RICT might improve outcomes in MM as compared to
AutoSCT or conventional AlloSCT used alone. We evaluated toxicity,
engraftment, chimerism, graft versus host disease (GVHD) and response
to RICT after AutoSCT in 20 patients with advanced stage MM: We
compared two retrospective cohort of patients who underwent either
tandem AutoSCT (HDT consisted of Melphalan 200 mg/m2) or
AutoSCT followed closely by related RICT (patients with HLA-matched
siblings). The two groups were matched for pre-transplant therapy, dis-
ease status at transplant, time from diagnosis to transplant. GVHD pro-
phylaxis for RICT patients consisted of CyA/MTX. The major results are
summarized in the Table. In the AutoSCT/RICT group the complete
remission rate was higher and the risk of disease progression after trans-
plant was reduced. All patients who reached CR responded after full
chimerism and GVHD developed. This finding confirms the existence
of a graft-versus-myeloma effect. Since the first clinical signs of response
in remitters patients were noted between 70 and 120 days and maxi-
mum response between 160 and 200 days after RICT (after DLI in one
patient), these responses should be considered immunological respons-
es. These data suggest that an autoSCT followed by RICT significantly
reduces the incidence of disease progression. 

Table. 

Tandem ASCT (N=35) ASCT + RICT (n=20)

Age, median 56 (range, 38-66) 51 (range, 34-63)

Median number of prior cycles of Chemoth. 4 (range, 3-6) 4 (range, 3-6)

Time from Dx to 1st AutoSCT (median mo.) 6 (range, 5-60) 9 (range, 7-42)

Conditioning Regimen for AutoSCT Melphalan (200 mg/m2) Melphalan (200 mg/m2)

Conditioning Regimen for RICT --- TBI/Fludarabine

Median days from AutoSCT to RICT --- 80

Complete Remission 14% 50% p=0.004

Disease-Free Survival at 5 yrs 14% 30%

Overall Survival at 5 yrs 28% 40%

Transplant-Related Mortality 0% 0%

PO-234
FLOW CYTOMETRIC (FC) EVALUATION OF THE BONE MARROW PLASMA CELL (BMPC)
CLONES IN PATIENTS WITH MULTIPLE MYELOMA (MM), MONOCLONAL GAMMOPATHY
OF UNCERTAIN SIGNIFICANCE (MGUS) AND NORMAL PLASMACYTOSIS (POLYPC)

Mazzone C,1 Vigna E,1 Gentile M,1 Lucia E,1 Caruso N,2 Greco R,2

Dodaro G,2 Cavallaro E,1 Morelli R,1 Iorio C,1 Qualtieri G,1

Naccarato M,1 Bisconte MG,1 Gentile C,1 Cavalcanti S,2 Morabito F1

1Unità Operativa Ematologia Azienda Ospedaliera di Cosenza; 2Unità Oper-
ativa di Laboratorio Azienda Ospedaliera di Cosenza, Italy

Background. Neoplastic PCs retain CD38 and CD56 expression lack-
ing CD19. Aim. We addressed the issue of whether a different PC phe-
notype distinguished polyPL and MGUS from smouldering MM (sMM)
cases and from those requiring treatment (crabMM). Methods. BMPC
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compartment was evaluated by a gating strategy using a quadruple com-
bination of CD38/56/19/45 monoclonal antibodies in 140 BM samples
[75 MM (51 crabMM and 24 sMM), 39 MGUS and 26 polyPL]. Gene
expression profiling (GEP) of BMPC from an independent panel was per-
formed on U133A chips using the 7G scanner (Affymetrix). Results. A
higher percentage of BMPC expressing CD19 were demonstrated in
polyPL cases as compared with MM groups (p<0.0001), while a progres-
sive increase of CD56 expression was found from polyPL to MM cases
through an intermediate value observed in MGUS (p=0.001). We deter-
mined 42% (AUC=0.920, p<0.0001) as the best cut-off value of CD19
expression to discriminate between polyPL and the remaining cases. In
this regard, 92.3%, 33.3%, 0% and 3.9% of respectively polyPL, MGUS,
sMM and crabMM were classified as having a high CD19 expression
(CD19high). Analyzing the CD56 best cut off, 58% (AUC=0.745,
p<0.0001) was the value to distinguish MM cases. The CD56high phe-
notype was detected in 0% the polyPL cases, in 64.7% of crabMM, in
62.5% of sMM and in 20.5% of MGUS. Combining CD19 and CD56
phenotypes, we divided cases in 3 groups, namely neoplastic
CD19low/CD56high, normal CD19low/CD56high and intermediate pheno-
type (ether CD56high/CD19high or CD19low/CD56low). The malignant phe-
notype CD56low/CD19high was detected in 0%, 14.3%, 26.8% and
58.9% of polyPL, MGUS, sMM and crabMM, respectively (p<0.0001);
notably, the intermediate phenotype was identified in 7.7%, 46.2%,
37.5% and 31.4% of polyPL, MGUS, sMM and crabMM, respectively.
Phenotype correlated with pathological MRI signals of spine (p=0.036)
and with the amount of serum monoclonal component (p<0.0001). A sig-
nificant higher expression of the CD19 gene transcript was observed in
normal subjects as compared with MGUS and MM. With regard to
CD56, although its expression was higher in MM cases, it did not reach
a statistical significance compared to MGUS or normal subjects. Conclu-
sions. Normal/malignant PCs are distinguishable by flow and identify
BMPC in patients with plasma cell dyscrasias. GEP provides similar
results and support these findings. The combination ‘normal/neoplastic’
phenotype predicts the amount of serum MC and MRI alterations in
MGUS and MM patients.

PO-235
FACTORS AFFECTING OUTCOME IN MM PATIENTS TREATED WITH 
ANTRACYCLIN-THALIDOMIDE BASED THERAPY

Offidani M,1 Polloni C,1 Corvatta L,1 Piersantelli M-N, Galieni P,2

Catarini M,3 Alesiani F,4 Burattini M,5 Brunori M,6 Samori A,7 Blasi N,8

Ferranti M,9 Leoni P
1Clinica di Ematologia Polo Ospedaliero-Universitario Ospedali Riuniti Ancona
Università Politecnica delle Marche; 2Divisione Ematologia Ascoli Piceno; 3 Divi-
sione Medicina Macerata; 4Unità di Oncoematologia San Severino Marche;
5Divisione Medicina Jesi; 6Divisione Medicina Fano; 7Divisione Medicina Seni-
gallia; 8Divisione Medicina Fermo; 9Divisione Medicina Tolentino, Italy 

Over the years heterogeneous outcome of multiple myeloma (MM)
has been explained by several prognostic factors identified in patients
receiving conventional therapies. Here we investigated factors affecting
response (≥ VGPR vs < VGPR), TTP and OS in 127 MM patients treated
with ThaDD regimen (Blood, 2006). Median age was 71 (range 41-83
years), 66 were de novo and 61 relapsed/refractory MM, respectively. We
analysed the following variables: age (≥ 70 vs < 70), sex, ECOG perform-
ance status (0-1 vs 2-4), MM isotype (IgA vs others), D-S stage (I-II vs III),
bone marrow plasmocytosis (≤ 30% vs > 30%), haemoglobin (< 11 vs ≥
11 g/dL), platelets (< 130000 vs ≥ 130000/µL), β2-microglobulin (≤ 3.5 vs
>3.5 µg/dL), serum albumin (≤ 3.5 vs >3.5 mg/dL), ISS (1-2 vs 3), serum
C-reactive protein (normal vs abnormal), serum creatinine (≤ 2 vs > 2
mg/dl), FISH cytogenetics abnormalities, disease status (newly diagnosed
vs relapsed-refractory), stem cell transplantation at diagnosis and time to
first progression. Overall, 69 patients (53%) showed a response ≥ VGPR,
median TTP and OS were 23.5 and 35.5 months, respectively. By uni-
variate analysis, factors positively affecting response were normal sCRP
(73% vs 37%; p<0.0001), newly diagnosed disease (68% vs 36%;
p=0.001) and haemoglobin values higher than 11 gr/dl (60% vs 43%;
p=0.056). Multivariate analysis selected only sCRP as predictive factor
for response (p<0.0001). Univariate analysis showed that patients with
newly diagnosed MM (p=0.066), normal renal function (p=0.057),
response to treatment ≥ VGPR (p=0.001) and normal serum CRP level
(p=0.002) had a longer TTP. By multivariate analysis normal sCRP level
(p=0.001) and response to treatment ≥ VGPR (p=0.001) were associated

with longer TTP. As per OS, univariate analysis showed that patients
aged ≤ 70 years (p=0.014), with beta2-microglobulin concentration ≤ 3.5
µg/dL (p=0.038), serum albumin level >3.5 mg/dl (p=0.003), normal
serum CRP level (p=0.002), lower ISS (p=0.032), lower D-S stage
(p=0.072) and response to therapy ≥ VGPR (p=0.015) had a longer OS.
The factors that remained significantly associated with a longer OS in
multivariate analysis were normal sCRP level (p=0.002) and response to
therapy ≥ VGPR (p=0.007). Normal sCRP level at enrollment is the only
factor predicting response to thalidomide-anthracyclin based therapy.
However, the final outcome is related either to sCRP level and to qual-
ity of response. 

PO-236
USEFULNESS OF SERUM FLC ASSAY IN PREDICTING OUTCOME IN MM 
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Binding Site, LTD, Roma, Italy

Recent studies demonstrated that serum Free Light Chains (sFLC) lev-
el and ratio may be used not only as a close measure of tumor burden
but also as a predictor of outcome in MM patients treated with conven-
tional or high-dose therapy. We evaluated sFLC (FREELITE®, The Bind-
ing Site LtD) and FLC ratio (FLCr: pathological FLC/non pathological
FLC) at baseline and after 1-2 cycles of therapy in 51 patients with MM.
Twenty of them received thalidomide-based chemotherapeutic regi-
mens while 31 were treated with bortezomid combined with
chemotherapy. Median age was 66 years, 16 were de novo MM and 35
presented relapsed/refractory disease. Twenty seven were IgG, 12 IgA
and 12 BJ MM, 49 patients had stage 2-3 ISS and median beta2-
microglobulin was 4.0 mg/L (range 1.3-20 mg/L). At baseline median
sFLC and FLCr were l854 mg/L (range 50-13800 mg/L) and 106.5 (range
3–13000), respectively. Thirty-six patients (70.5%) had a response to
treatment ≥ VGPR whereas 13 patients (25.5%) progressed during a
median follow-up of 12 months. Patients with a baseline FLCr ≤ 60,
beta2-microglobulin level ≤ 4.0 mg/L and stage 1 ISS achieved a signifi-
cantly higher good quality response rate (≥ VGPR) if compared with
those having higher values of the above parameters (85% vs 56%,
p=0.025; 90% vs 60%, p= 0.028; 87% vs 45.5%, p= 0.003; 93.5% vs 61%,
p= 0.021, respectively). On the contrary standard monoclonal compo-
nent, sFLC absolute value, bone marrow plasma cells, cytogenetics and
therapy were not predictive of response. Moreover, patients with at least
a 5-fold FLCr decrease post 1-2 therapy courses achieved a significantly
higher ≥ VGPR response rate (94.5% vs 57%; p= 0.027). We observed a
trend for longer TTP in patients with lower baseline FLCr values (NR vs
12.5 months, p= 0.0974), with lower FLCr after therapy (18.2 vs 12.6
months, p=0.1154) and with lower baseline beta2-microglobulin value
(18 vs 12.5 months, p= 0.1892). Our results suggest that baseline FLCr,
as some other standard prognostic factors and not standard MC or sFLC
absolute value, is predictive for response and TTP in MM patients treat-
ed with new drugs. It has to be yet confirmed whether a fast FLCr
decrease after treatment can be an early predictor of MM outcome.

PO-237
18F-FDG-PET/CT, 99MTC-MIBI AND MRI IN THE EVALUATION OF PATIENTS WITH 
MULTIPLE MYELOMA

Fonti R,1 Salvatore B,2 Quarantelli M,1 Sirignano C,1 Segreto S,2

Petruzziello F,2 Catalano L,2 Del Vecchio S,2 Pace L,2 Salvatore M,1

Rotoli B2

CNR-Istituto di Biostrutture e Bioimmagini1, Cattedra di Ematologia, Università
Federico II 2, Napoli, Italy

The aim of our study was to compare 18F-FDG-PET/CT with 99mTc-
MIBI and MRI of spine and pelvis in the evaluation of patients with mul-
tiple myeloma in order to assess the relative contribution of these imag-
ing modalities in the staging of this neoplastic disease. Thirty-three new-
ly diagnosed patients with multiple myeloma were studied. Diagnosis
and staging of patients were made according to standard criteria. All
patients underwent whole-body 18F-FDG-PET/CT, whole-body 99mTc-
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MIBI and MRI of spine and pelvis within ten days and the results of
these imaging studies were compared. 18F-FDG-PET/CT was positive in
32 patients (16 had focal uptake, 3 had diffuse uptake and 13 had focal
and diffuse uptake), 99mTc-MIBI resulted positive in 30 patients (6 focal,
11 diffuse, 13 focal and diffuse) and MRI of spine and pelvis was posi-
tive in 27 patients (6 focal, 13 diffuse, 8 focal and diffuse). 18F-FDG-
PET/CT showed a total of 196 focal lesions (178 in bone and 18 in soft
tissues) 121 of which in districts other than spine and pelvis, whereas
99mTc-MIBI visualized 63 focal lesions (60 in bones and 3 in soft tissues)
53 of which in districts other than spine and pelvis. In the spine and
pelvis regions, 18F-FDG-PET/CT detected 75 focal lesions (35 in the spine
and 40 in the pelvis), 99mTc-MIBI visualized 10 focal lesions (1 in the
spine and 9 in the pelvis) and MRI detected 51 focal lesions (40 in the
spine and 11 in the pelvis). 18F-FDG-PET/CT showed to be more sensi-
tive than 99mTc-MIBI in the detection of focal lesions. Although 18F-
FDG-PET/CT and 99mTc-MIBI were more panoramic than MRI, MRI
should be preferred for the detection of focal lesions in the spine.

PO-238
18F-FDG-PET/CT IN THE EVALUATION OF BONE MARROW INFILTRATION IN PATIENTS
WITH MULTIPLE MYELOMA

Fonti R, Salvatore B, Ricci F, Petruzziello F, Catalano L, Del Vecchio S,
Pace L, Salvatore M, Rotoli B
Istituto di Biostrutture e Bioimmagini-CNR, Dipartimento di Scienze Biomorfo-
logiche e Funzionali e Divisione di Ematologia, Università Federico II, Napoli,
Italy

Recent studies suggest that 18F-FDG-PET/CT may be useful in the
evaluation of patients with multiple myeloma (MM). However, while
patterns of focal tracer uptake is frequently associated with sympto-
matic MM, the meaning of diffuse bone marrow tracer uptake is still
unclear. The aim of our study was to evaluate the bone marrow uptake
of FDG by maximum and average standardized uptake value (SUVmax
and SUVavg respectively) and to correlate these parameters with clini-
cal and hematological variables. Fifteen patients with newly diagnosed
MM were studied. Diagnosis and staging were made according to stan-
dard criteria including hematological and biochemical work-up. All
patients underwent whole-body 18F-FDG-PET/CT. Region of interest
analysis was made on transaxial PET images of vertebral bodies of tho-
racic spine (from T6 to T12) and lumbar spine (from L1 to L5) and both
average SUVmax and SUVavg were calculated. In the 15 patients stud-
ied SUVmax range was 1.42-4.18 while SUVavg range was 1.06-3.16. A
statistically significant direct correlation was found between SUVmax
and both percentage of infiltrating plasma cells (r=0.65, p<0.01) and
amount of monoclonal component (r=0.53, p<0.05) while a significant
inverse correlation was found between SUVmax and hemoglobin value
(r=-0.67, p<0.01). Similarly, SUVavg was directly and significantly cor-
related with infiltrating plasma cells (r=0.65, <0.01) and with monoclon-
al component (r=0.57, p<0.05) and was inversely and significantly cor-
related with hemoglobin level (r=-0.68, p<0.01). Semiquantitative bone
marrow uptake of FDG may reflect plasma cells bone marrow infiltra-
tion and clinical status of the disease in patients with MM.

PO-239
OUR EXPERIENCE WITH BORTEZOMIB RECHALLENGE IN MULTIPLE MYELOMA

Petruzziello F, Catalano L, Rotoli B
Cattedra di Ematologia, Università Federico II, Napoli, Italy 

The role of bortezomib in advanced myeloma is well established, and
its place in first line therapy is currently in evaluation. Not much is
known yet about bortezomib efficacy in retreating patients affected by
advanced multiple myeloma responsive to previous bortezomib cours-
es. We treated 14 patients in such clinical conditions. Patients’ mean age
was 72 years (r.: 58-84) all receiving not less than three previous lines of
treatment before being treated with bortezomib ±dexamethasone .
Twelve/14 patients had responded to this first bortezomib attempt (1
CR; >75% CM reduction in 4/12; >50% CM reduction in 5/12; <50%
CM reduction in 2/12). Bortezomib had been interrupted for CM plateau
in 4/12 or for adverse events (3/12 cardiac failure; 6/12 peripheral neu-
ropathy with pain). Two/14 patients were unresponsive. Mean time
elapsed between first bortezomib employment and rechallenge was 9
months (r.: 1-18). Treatment modality followed standard protocol (1.3

mg/mq days 1,3,8,11 every 21 days); in some cases course intervals were
longer. Dexamethason was added in all cases but one. Bortezomib
rechallenge produced 9/14 partial response (>75% CM reduction in 2/14;
>50% CM reduction in 2/14; <50% CM reduction in 5/14). Five /14
patients did not respond. Peripheral neuropathy with pain and diarrhoea
were main adverse events: treatment interruption was not necessary,
and dose reduction was sufficient to manage the events. Four/14 patients
suffered from HZ reinfection. In conclusion, bortezomib can be admin-
istered again to myeloma patients responsive to previous bortezomib
treatment with significant possibility of response and without significant
risks.

PO-240
ANGIOGENESIS IN PATIENTS WITH BISPHOSPHONATE-ASSOCIATED OSTEONECROSIS OF
THE JAW

Allegra A, Quartarone E, Bellomo G, Alonci A, Penna G, 
Tolomeo A, Musolino C
Division of Hematology, University of Messina, Italy

The use of intravenous administration of bisphosphonates is well
established for the treatment of patients with metastatic bone disease,
osteoporosis, and Paget's disease. Bisphosphonates are generally well
tolerated and associated with minimal adverse effects; however,
osteonecrosis of the mandible or maxilla (ONJ) associated with the use
of bisphosphonates is a newly described entity reported since the 2003.
This was initially thought to be a rare condition, but over a short peri-
od of time, an increasing numbers of cases are been recognized. In a ret-
rospective study in patients who had received intravenous bisphospho-
nates in 2003, ONJ was reported in 10.5%. Although the etiological
process of ONJ seems to be multifactorial and several local factors (trau-
ma, pathogens, immunodeficiency) could be relevant, two theories have
been advanced to explain the mechanism for this complication. The
leading theory suggests that ONJ is caused by cessation of bone remod-
eling and bone turnover by the basic osteoclast-inhibiting effect of these
drugs. The second theory is based on experimental evidence showing
that pamidronate and zoledronate also inhibit capillary neoangiogene-
sis and cause a significant decrease of circulating VEGF levels. To test the
hypothesis that in patients with ONJ the bisphosphonates may interfere
with endothelial cell proliferation, using direct three colors flow cyto-
metric analysis we evaluated the number of circulating endothelial pro-
genitor cells in 8 patients with bisphosphonate treatment and
osteonecrosis, 8 Multiple Myeloma (MM) patients with bisphospho-
nates treatment without ONJ and 5 normal subjects. We therefore char-
acterized circulating endothelial progenitor cells (EPCs). They represent
more immature cells, expressing the hematopoietic marker CD133, and
their phenotype is CD34+133+VEGFR2+. We also identified the more
mature circulating endothelial cells (CECs) that lose CD133 and start to
differentiate into mature endothelial cells. Their phenotype is
CD34+133–VEGFR2+. MM patients showed an increase of CD34+ cells
with respect the control subjects and ONJ subjects. EPCs and CECs were
higher in MM patients compared to controls and ONJ patients. ONJ
patients showed a decrease of EPCs compared to control subjects while
CECs were similar to the controls group. Our results seem to show the
possibility that bisphosphonates could have a antiangiogenic effect and
a suppressive effect on circulating endothelial cells of patients with ONJ.
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MYELOMA AND MONOCLONAL GAMMOPATHIES II

PO-241
BORTEZOMIB NEUROPATHY IN PATIENTS TREATED FOR MULTIPLE MYELOMA: 
A MULTICENTER EXPERIENCE.

Siniscalchi A,1 Falco P,2 Spagnoli A,1 Palumbo A,2 Rizzo M,3

de Fabritiis P,1 Amadori S,3 Caravita T1

1Divisione di Ematologia, Università,Tor Vergata, Ospedale S. Eugenio, Roma;
2Divisione di Ematologia dell'Università di Torino, Azienda Ospedaliera S. Gio-
vanni Battista, Torino; 3Cattedra di Ematologia, Azienda Ospedaliera Univer-
sitaria Policlinico Tor Vergata, Roma, Italy

Introduction. Bortezomib (B) is the first proteasome inhibitor to be used
in clinical practice, recently approved for second line treatment of mul-
tiple myeloma (MM) patients (pts). Several trials demonstrated that B is
relatively well tolerated, causing manageable non-hematologic and
hematologic toxicity. The principal dose limiting toxicity is represented
by peripheral neuropathy (PN) that affected up to 35% of the patients.
We retrospectively analyzed the incidence and severity of PN in 46 MM
patients that received B, as single agent or in combination, at our insti-
tutions. Material and Methods. Patients characteristics were as follow:
median age was 67 years (range: 42-77), 56.5% were men, 6 pts were at
onset, and 40 pre-treated, median time from MM diagnosis to treatment
with B was 21 months (range 0-111), β2-microglobulin 2.7 milligrams/L
(1.6-12.4). Risk factors for PN included prior use of thalidomide (T) in 19
patients (41.3%), vincristine (VCR) in 26 patients (56.5%) and 4 patients
(8%) had diabetes mellitus. Before treatment with B, 16 patients (34%)
already had some form of PN <2 grade (NCI-CTC). Patients received B
alone (n=3) or in combination with dexamethasone (n=41) and T (n=10)
or chemotherapy (n=17). Results. Overall, the response rate (>PR) was
75%. PN>2 was observed in 25 pts (54%), with grade 3-4 occurring in
28%. Median time to onset of B-related PN was 57 days (range,11-180)
after B initiation. In most cases (n=23; 92%), patients had sensory symp-
toms, while 2 patients (8%) experienced both sensory and motor symp-
toms. B-related PN led to therapy discontinuation in 7 pts (15.2%). For
PN treatment pts received mostly symptomatic therapy (analgesics,
antiepileptics, antidepressants drugs and vitamin supplements). Of the
25 patients with B-related PN, resolution or PN improvement occurred
in 15/22 evaluable pts (68%), at a median time of 85 days (range,28-
300). Data analysis showed VCR and T pre-treatment as the strongest
PN risk factors (p>0.04), while treatment with B-T association did not
show PN worsening. Furthermore responses were independent to PN.
Conclusions. PN is a relatively frequent side effect of B treatment, although
it seems to be reversible in the majority of pts and manegeable by dose
reduction or discontinuation. Prior neurotoxic therapy represent the
strongest PN risk factor. Further studies are warranted to better define
the PN pathogenesis and optimal strategies for the B-related PN manage-
ment.

PO-242
DAILY LOW DOSE THALIDOMIDE PLUS MONTHLY HIGH-DOSE DEXAMETHASONE AS 
CONSOLIDATION/MAINTENANCE TREATMENT IN ELDERLY MULTIPLE MYELOMA (MM)
PATIENTS

Vigna E, Mazzone C, Gentile M, Lucia E, Iorio C, Morelli R, 
Bisconte MG, Gentile C, Morabito F
Unità di Ematologia Azienda Ospedaliera di Cosenza, Italy

Background. Thalidomide (Thal) is currently considered as one of the
most active anti-myeloma agents. Thal has shown significant activity as
frontline, salvage and maintenance therapy as well as in patients with
relapsed disease. The association of Thal with Dexamethasone (Dex) has
shown a superior efficacy in de novo and relapsed MM patients. Aims
The purpose of this study was to assess feasibility, tolerability and effi-
cacy of the Thal/Dex schedule administered as consolidation/mainte-
nance therapy in elderly MM patients not eligible for aggressive thera-
py. Methods. A combination of Thal at dose of 100 mg/d with Dex at
dose of 40 mg/d for 4 days every 28 days was administered to 31 MM
patients. Median age was 71 years (range 47-83 years). Results. Before
starting Thal and Dex schedule, 2 patients (6%) were in complete
response (CR), 16 (52%) in partial response (PR) while the remaining 13
patients (42%) in stable disease (SD). After a median Thal/dex adminis-

tration of 14 months (range 3-42 months), 2 patients (6%) discontinued
treatment because of WHO grade III-IV peripheral neuropathy (1 pt)
and severe fatigue (1 pt). Dose-limiting toxicities were also defined as
WHO grade I/II constipation (12/31 pts), peripheral neuropathy (9/31),
fatigue (8/31), dizziness and/or somnolence (9/31). Although no patient
received anti-thrombotic prophylaxis, no case of DVT occurred during
Thal/Dex therapy. Six out of 16 patients (38%) in PR and 10/13 (76%)
in SD showed an improvement of the previous response. In particular,
considering the best response after Thal/Dex therapy, 15 pts achieved
CR, 13 PR, 2 PD and 1 SD. The overall response rate (CR and PR) has
improved from 56% to 90% (overall CR from 7% to 50%). The medi-
an progression free-survival (PFS) and overall survival (OS) of the 30
patients treated with Thal/Dex were 13 months and 24 months, respec-
tively. Conclusions. The results of this study indicate that Thal/Dex treat-
ment, given as consolidation/maintenance treatment in elderly MM
patients, is feasible and tolerable, with a cumulative incidence of grades
III and IV toxic events of only 7%. Moreover, this treatment produced
a noticeable clinical benefit. Additional randomized studies need to be
designed to explore if low dose Thal associated with monthly Dex, giv-
en as consolidation/maintenance treatment, may affect life expectancy
of MM patients not eligible for aggressive treatment modalities. 

PO-243
CHROMOSOMAL ABNORMALITIES IN MULTIPLE MYELOMA PATIENTS: IMAPACT ON
PROGNOSIS AND SURVIVAL

Luciano L, Pisano I, Guerriero A, Catalano L, Frigeri F,1 Petruzziello F,
Becchimanzi C, Pane F, Rotoli B
Hematology Division, Federico II University and 1Hematology-Oncology Unit
National Cancer Institute, Naples, Italy

The importance of genetic alterations and their prognostic impact is
of growing interest in Multiple Myeloma (MM). Specifically indipen-
dent studies have identified a poor prognosis associated with the pres-
ence of Immunoglobulin heavy chain translocations (t(4;14); t(14;16);
t(14;20)) or deletion of chromosome 13. Furthermore, similar large stud-
ies have confirmed the favorable prognosis of t(11;14) and t(6;14) or
hyperdiploidy in absence of chromosome 13 abnormalities or aneu-
ploidy. In our Institution, 70 MM patients (60 at diagnosis, 7 at relapse
and 3 during post-chemotherapy follow-up) were studied by conven-
tional cytogenetic and FISH analysis. The mean age was 63.4 yrs (range
32-80), with male prevalence. In the majority of cases, the serum mon-
oclonal component was IgG and IgA; 6 patients had light chain only, 1
patient had IgD and 1 IgG+IgM. At the time of analysis the stage were:
I/II (n= ) III A (n= ) and III B (n= ); the mean bone marrow plasma cell
concentration was 47.5% (range 6-100%). Cytogenetics and FISH analy-
sis were performed simultaneously. An abnormal kariotype was detect-
ed in 25/33 successful culture: 2 pts showed del(13q), 1 pt monosomy
of chromosome 13, 18 pts had an hypodiploid kariotype, 2 pts showed
chromosome 1 abnormalities in hyperdiploid kariotype, 1 pt revealed del
(1q) in a normal kariotype and 1 pt had hyperdiploid kariotype with
+iso(11q). FISH analysis, performed using the following commercial
probes (LSID13S19 (13q14.3) and D13S25, LSI IgH/CCND1-XT, LSI
IgH/FGFR3 and LSIp53 (Vysis)), was informative in all 70 pts. In all 3 pts
carrying chromosome 13 abnormalities by conventional cytogenetics,
FISH analysis confirmed del(13q). Moreover, del(13q) was found in 20
additional pts with normal, abnormal or non informative kariotype. The
pts with hypodiploid kariotype had the highest number of cells carry-
ing del(13q). In our hands the analysis performed by LSI IgH/CCND1-
XT (t(11;14)) and LSI IgH/FGFR3 (t(4;14)) probes showed only 2 positive
pts each. The impact of chromosome 13 deletion on time to progression
and overall survival was analyzed, only considering the most sensitive
technique used (FISH). Both time to progression and overall survival
showed a significant worse prognosis in del(13q) pts (p=0.034 and
p=0.036 respectively). Our data, even thought obtained in a small series
and only using FISH analysis, confirm the negative impact of chromo-
some 13 deletion on prognosis and survival of MM pts and show a low-
er frequency of t(11;14) than other reported series. This kind of genetic
studies have a relevant role in discovering high risk MM pts and should
be used in the choice of therapies and to design new clinical trials.
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MULTIPLE MYELOMA: CHROMOSOMAL ABNORMALITIES OF PLASMA CELLS AND 
CORRELATION WITH IMMUNOPHENOTYPE

Omedè P,1 Ruggeri M,1 Brunetti M,1 Caltagirone S,1 Bringhen S,1 Caval-
lo F,1 Gilestro M,1 Ferro F,1 Spagnolo M,1 Di Bello C,1 Fantauzzo A,1

Bruno B,1 Palumbo A,1 Petrucci MT,2 Liberati AM,3 Boccadoro M1

1Divisione di Ematologia dell’Università di Torino, A.S.O. San Giovanni Bat-
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za, Roma; 3Clinica Medica I, Policlinico Monteluce, Perugia, Italy

Introduction. In the present study we have investigated the relationship
between the immunophenotypic profile of myelomatous plasma cells
and their specific genetic features by interphase flourescence in situ
hybridization (FISH). Methods. Between August 2002 and March 2007,
921 samples from 776 patients with MM, referred to our Hematology
Department, entered our study. FISH analysis were performed on bone
marrow plasma cells (BMPC) purified using anti-CD138-coated mag-
netic beads (Miltenyi Biotech GmbH, Germany). Nuclei from fixed PC
were prepared for interphase FISH using standard methods. DNA probes
(Vysis, Downers Grove, IL) to detect chromosome 13 anomalies,
t(11;14)(q13;q32), t(4;14)(p16;q32), t(14;16)(q32;q23), del17(p13.1), gain
of 11q23 (MLL), trisomies of 9, 11 and 15. The identification and quan-
tification of BMPC at diagnosis and their immunophenotypic character-
istics were assessed using a flow cytometry approach on whole blood-
Results. At least one numerical alteration of the mentioned chromosomes
was found in 90% of all patients. Del13 was identified in 50.1% of all
patients. A survival analysis carried on 201 patients showed a shorter
survival for del13 patients (p=0.02). p53 gene deletion was detected in
12% of 393 patients; t(11;14) in 19.6% of 296 patients; t(4;14) in 22.5%
of 528 patients; t(14;16) in 5% of 248 patients and gain of 11q23 in 55%
of 198 patients. PC carrying del13 showed a statistically significant low-
er expression of CD45 than PC without del13 (p<0.0001) and were more
frequently CD19 and CD20 negative (p<0.0001 and p=0.003, respec-
tively). PC carrying del p53 were more frequently del13 (p=0.04) and less
frequently CD52 and CD19 positive (p=0.04). The presence of t(11;14)
was associated with CD20 expression (p<0.0001) and with a lower
expression of CD56 and CD117 (p<0.0001 and p=0.003, respectively).
Moreover, the frequence of del13 was significantly lower in patients
carrying t(11;14) (p=0.02). Most patients carrying t(4;14) showed also
del13 (p=0.002) and was associated with lower expression of CD117
(p=0.001) and female gender (p=0.01). A correlation was also observed
between t(4;14) and the absence of expression of surface monoclonal
immunoglobulins (p=0.03). The presence of del13 was significantly low-
er in patients carrying amplification of 11q23 (p=0.02). We also observed
that cells with 11q23 amplification were associated with a significant
higher expression of CD56 (p=0.01), CD40 (p=0.009) and CD117
(p=0.003). Patients with PC carrying almost one IgH traslocation had a
significantly higher frequency of del p53 (p=0.02). The ploidy status of
PC was analysed in 25 patients using a cut-off of 2 trisomies within a 3-
chromosome combination (9, 11, 15) and preliminary data show that
non-hyperdiploid MM patients are more frequently associated to IgH
translocations (p=0.009). Discussion. The molecular classification of
myeloma subtypes and a longer patient follow up are mandatory to
establish the real prognostic value of chromosomal abnormalities and
accurately enrol patients in prospective trials. 

PO-245
COMBINED ADMINISTRATION OF BORTEZOMIB AND DEXAMETHASONE IN THE 
TREATMENT OF REFRACTORY MULTIPLE MYELOMA (MM)

Sagristani M, Gonnella F, Esposito M, Improta S, Lucania A, 
Villa MR, Mastrullo L
U.O.C. Ematologia P.O. S. Gennaro ASL NA1, Naples, Italy

Multiple myeloma (MM) is a neoplastic disease especially affecting
elder patients even if in recent years it has been also observed in younger
patients. The use of the proteasome inhibitor bortezomib has been
recently introduced in the treatment of relapsed and/or refractory MM.
In fact, Bortezomib has proven to be safe and effective in MM patients
not only as monotherapy but also given in combination with cytotoxic
agents. Bortezomib-based combination regimens have induced clinical
benefits with manageable toxicities and may ultimately lead to improve-
ment in the duration of response and survival of patients in the first-line

setting. In our institution we are following 55 patients with stage II/III
MM and 15 out of 55 (7 F and 8 M, median age: 71 years, r.: 67-80 years)
suspended chemotherapy after 6 cycles of Melphalan and Prednisone
regimen for excessive toxicity even if they presented progression disease
(PD) at the clinical re-staging performed with both serum marker eval-
uation and cytological examination of bone marrow blood. All the 15
patients refused thalidomide treatment and underwent a treatment with
bortezomib (1,3 mg/m2 i.v. d. 1,4, 8, 11 every 21 days) together with dex-
amethasone (40 mg i.v. d. 1,4, 8, 11 every 21 days). At a clinical re-stag-
ing performed after four courses from the beginning of bortezomib-dex-
amethasone combined administration a partial remission (reduction of
M-component > 50-75%) was recorded in 14 out of 15 patients while
the remaining was in steady disease (SD). Thereafter all patients received
further four courses of therapy. At one month from the end of treatment
five of fifteen patients achieved a complete remission (negative
immunofixation) and the remaining showed a partial remission (PR). At
the present, (month +19) only two patients show a progression disease,
while four patients are in CR and nine in PR. Our results suggest that the
combination of bortezomib and dexamethasone is effective and well tol-
erated in the treatment of refractory MM in elderly patients. Although
there are several published data on the activity of the therapy based on
the combination between bortezomib and dexamethasone, little is still
known about the improvement in the duration of response and survival
of elderly patients in the first or second line therapies.

PO-246
CETRAL NERVOUS SYSTEM DISEASE IN MULTIPLE MYELOMA PATIENTS RECEIVING
BORTEZOMIB TO TREAT POST TRANSPLANT RELAPSE

Basilico CM, Annaloro C, Fracchiolla NS, Usardi P, Ferrario A, 
Tagliaferri E, Della Volpe A, Lambertenghi Deliliers G
Ematologia I e Centro Trapianti di Midollo, Ospedale Maggiore Policlinico, and
Università degli Studi di Milano, Italy

Introduction. Central nervous system (CNS) involvement is considered
a rare event in multiple myeloma (MM), and affects about 1% of
patients. Methods. Over the last ten years, we have treated 70 MM
patients (34 males and 36 female; median age 55 years, range 35-68)
with hematopoietic stem cell transplantation (HSCT): autologous in 53
(48/53 double, after melphalan 200 conditioning), autologous plus mini-
allogeneic in seven, and allogeneic in ten. Results. So far, 46 patients have
relapsed (33 after autologous, six after autologous plus mini-allogeneic,
and seven after allogeneic HSCT), and 21 (19 in relapse) have died (13
after autologous, three after autologous plus mini-allogeneic, and five
after allogeneic HSCT). Overt leukemisation occurred in ten patients
(six after autologous, two after autologous plus mini-allogeneic, and
two after allogeneic HSCT). Starting four years ago, 17 of the 46 relaps-
ing patients have received bortezomib-containing regimens, six of
whom (three males and three females, median age 65.5 years, range 58-
67) suffered CNS involvement revealed by the coexistence of neurolog-
ical symptoms and liquor positivity for plasma cells. Five of them had
received a double autologous HSCT and one an autologous plus mini-
allogeneic HSCT; in three cases, the CNS involvement was heralded by
leukemisation. All of the cytogenetic analyses showed a normal kary-
otype. The median time to relapse was 13 months (range 1-24), and the
median time from relapse to CNS involvement was 6.5 months (range
3-24). Three of the patients died three, four and ten months after CNS
involvement, and three are still alive after one, five and 15 months. No
case of CNS localisation was diagnosed in the patients not treated with
bortezomib. Discussion. Bortezomib is effective in advanced MM
patients, particularly those relapsing after HSCT. Although bortezomib
potentially acts against CNS disease, some concern has been raised
about its real efficacy in this particular setting. Our findings support
these perplexities: the increased CNS involvement cannot be simply
explained by the prolonged survival, and a clustering of risk factors for
CNS disease is also unlikely. Moreover, as most of the patients had
undergone double autologous HSCT, it is possible that the CNS may act
as a sanctuary in patients relapsing after this procedure and receiving
bortezomib.
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THE OSTEONECROSIS OF THE JAW IN PATIENTS TREATED WITH BISPHOPHONATES
ALESSANDRIA’S EXPERIENCE

Baraldi A, Pini M, Fasciolo A, Fusco V, Pertino A, Russo P, Bellora A,
Primon V, Pietrasanta D, Gatto S, Levis A
Department of Hematology, SS.Antonio e Biagio e C.Arrigo Hospital, Alessan-
dria, Italy

Background. Bisphosphonates (BIS), are strong osteoclast inhibitors
that are used for osteoporosis and in the treatment of both solid tumors
with bony metastasis and myeloma. There are growing reports of
osteonecrosis of the Jaw (ONJ) associated with the nitrogen containing
bisphosphonates, Pamindronate and Zolendronic acid therapy. This
study analyses the characteristics and the frequency of ONJ in our insti-
tution. Methods. A multidisciplinary study group, for the ONJ, has been
working,in hour Hospital, established by oncologists, radiologists, odon-
tostomatologists and maxillofacial surgeons. We have written a local
protocol, drawn from the most important international guidelines on
ONJ correlated to BIS therapy. We selected all patients with myeloma
who were treated with BIS over the last two years. These patients were
submitted to a complete oral screening by dentist and to a jaw X-ray.
When ONJ was suspected, a CT scan was made.We have also evaluat-
ed the presence of general risk factors (diabetes, alcohol abuse,coagu-
lopathie) and type ,dose and length of therapy with BIS. We have elab-
orated an internal model, in which every patient was assigned at one out
three groups of risk- ie low, intermediate and high- related to oral and
parodontal situation. Results. Since november 2005 we have submitted
33 patients (12males and 21 females) to screening for ONJ. The type of
BIS used was: Pamidronate in 4 , zoledronic acid in 13 ,pamidronate plus
zolendronate in 14 ,alendronate +zolendronate 1, pamidronate +clo-
dronate+ zolendronate 1 pz. The distribution of the patients in each
group of local risk was: 18 (54,6%) in low; 12 (36,4%) in intermediate
and finally 3 (9,1%) in high risk. Two patients out 33 (6%) presented
ONJ. In both cases ONJ were present in maxilla. Both patients were
treated with thalidomide and were edentoulus with mobile
dentures.(intermediate risk). One patient was treated both with
pamidronate (total dose 3165 mg)and zolendronate (total dose 38 mg)
and the second one, only with zolendronate(total dose 76 mg). Conclu-
sions. We have found 6% of ONJ. Thought the numbers are small, this
frequency seems consistent with the other experiences. Our analysis
confirms an association between BIS therapy and the occurrence of ONJ.
Prospective more large studies are needed to determine which addition-
al risk factors may predispose the patients to the development of ONJ. 

PO-248
EFFICACY AND TOXICITY OF CONTEMPORARY INTRAVENOUS TREATMENT WITH BORTE-
ZOMIB, MELPHALAN AND DEXAMETHASONE IN PREVIOUSLY TREATED MYELOMA
PATIENTS.

Di Raimondo F,1 Chiarenza A,1 Del Fabbro V,1 Schinocca L,1 Fiumara P,1

Palumbo GA,1 Conticello C,2 Moschetti G,2 Giustolisi R1

1Dipartimento di Scienze Biomediche, Divisione di Ematologia, Università di
Catania, Ospedale Ferrarotto, Catania; 2Dipartimento di Oncologia Sperimen-
tale, Istituto Oncologico del Mediterraneo, Viagrande, Catania, Italy

Bortezomib, Melphalan, and Steroids are among the most effective
drugs for treatment of multiple myeloma and the synergy of the combi-
nation has been demonstrated. However, so far the contemporary
administration of these drugs has not been explored. We therefore
designed a protocol with monthly courses of contemporary intravenous
administration of these drugs in patients with advanced multiple myelo-
ma. Bortezomib was given at dosage of 1.3 mg/m2 i.v. days 1,4,8,11,
Melphalan 5 mg/m2 i.v. days 1,4,8,11, Dexametasone 40 mg days 1-2, 4-
5, 8-9, 11-12. So far, 21 patients have been enrolled. Median age was 64.5
(range 53-82). All patients had been already treated with a median of 2
previous lines of treatment (range 1-6). Seven patients had received autol-
ogous bone marrow transplant and five patients Bortezomib alone or in
combination. All patients included in this study were no longer eligible
for a bone marrow transplant procedure. Fourteen patients were resist-
ant to previous therapies while 7 were considered as relapsed. Hemato-
logical toxicity grade 3 and 4 occurred in 38%, 36%, 33%, and 50%
after I, II, III, and IV cycle respectively. Three patients developed also
grade 3 non-hematological toxicity (Herpes zoster, vomit). So far, 4
patients have stopped treatment for toxicity after 1, 3, 3, and 4 courses.

All of these patients were in stable disease. Five patients achieved a very
good partial remission (M-protein not detectable at electrophoresis), 5
patients a partial remission (reduction of M-protein > 50%) while in two
other patients reduction of the M-protein was associated with increase
of bone marrow plasmacells. Two patients were in stable disease, one
was in progression and 2 are not yet evaluated. In conclusion, the con-
temporary intravenous administration of Bortezomib, Melphalan, and
Dexametasone, appears to be an highly effective treatment even for
heavily pretreated patients. However, in these patients, haematological
toxicity appears to be too high and the dosage of the drugs or their
schedule should be modified. 

PO-249
RITUXIMAB THERAPY IN RELAPSED/REFRACTORY IGM RELATED PERIPHERAL 
NEUROPATHIES ANTI-MAG POSITIVE

Carpo M,1 Zilioli V,2 Fruguglietti E,1 Olivero B,2 Cogiamanian F,1

Goldaniga M,2 Saccomanno D,1 Baldini L2

1Dipartimento di Scienze Neurologiche, Ospedale Maggiore Policlinico MaRe,
Università degli Studi, Milano; 2UO Ematologia 1, Ospedale Maggiore Policlin-
ico MaRe, Università degli Studi, Milano, Italy

Monoclonal IgM-related peripheral neuropathies (IgM-PNP) consti-
tute a rare and heterogeneous group of disorders, which are generally
poorly responsive to treatment. In April 2006 we defined therapeutic
protocol for the treatment of IgM-PNP anti-MAG (Myelin-Associated
Glycoprotein) positive, unresponsive to standard immunomodulant/
immunosuppressive treatments (steroids, IVIg and azathioprine). The
therapy consisted on Rituximab infusion at a standard dose of 375 mg/m2

iv weekly for a consecutive 4 weeks. Primary endpoints were the effi-
cacy (in term of clinical and/or neurophysiological improving), toxicity
and tollerability of the treatment and time to treatment failure. Here we
describe the first three patients referred to our Institution. All patients
were evaluated at diagnosis with a panel of laboratory tests, clinical and
neurophysiological parameters (INCAT Disability Scale/Rankin scale,
MRC scale, INCAT Sensory Sum Score; sensory and motor nerve con-
duction studies). Furthermore bone marrow biopsy and peripheral blood
immunophenotypical analysis excluded in all patients an overt lympho-
proliferative disease. After one, three, six and twelve months from ther-
apy, patients were evaluated with complete neurological tests, serum
anti-MAG antibodies and circulating blood B lymphocytes percentage.
After the first course of Rituximab, 2 of our patients progressively
improved their sensory loss and weakness reaching an independent gait
6 months after treatment, persisting until now. Concomitantly with clin-
ical improvement we observed a reduction of anti-MAG antibody titres;
we did not find any changes in conduction velocity studies before and
after treatment. The third patient didn’t reach any neurological improve-
ment. After 1 year from the therapy, we detected in two responsive
patients an increase of circulating anti-MAG antibodies concomitantly
with initial weakness to the lower limbs during walking. These patients
underwent to a second course of Rituximab. In conclusion, these prelim-
inary data indicate that Rituximab may be effective in some patients
with refractory anti-MAG IgM-PNP. Its efficacy and toxicity has to be
verified in controlled clinical trials. 

PO-250
EDA-V IN ADVANCED MULTIPLE MYELOMA PATIENTS PREVIOUSLY TREATED WITH
THALIDOMIDE 

Polloni C,1 Offidani M,1 Corvatta L,1 Piersantelli MN,1 Catarini M,2
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Medicina Fano; 4Unità di Oncoematologia San Severino Marche; 5Divisione
Medicina Jesi, Italy

Bortezomib, a selective and reversible proteasome inhibitor, has
shown its efficacy in patients with relapsed/refractory multiple myelo-
ma particularly when combined with other agents. In this phase II study
we assessed efficacy and safety of the EDA-V combination (etoposide,
dexamethasone, cytosine arabinoside and bortezomib) in advanced MM
patients previously treated with thalidomide. EDA-V regimen included
etoposide 80 mg/sm iv on days 1-4; cytosine arabinoside 1 g/sm on day
5; bortezomib 1.3 mg/sm iv on days 1, 4, 8, 11 and dexamethasone 20
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mg days 1-2, 4-5, 8-9, 11-12. Non progressing patients received 6 cycles
of EDA-V every 28 days as induction therapy followed by 3 cycles of
bortezomib 1 mg/sm day 1, 8, 15 and dexamethasone 20 mg days 1-2,
8-9, 15-16 every 2 months (consolidation therapy) and prednisone 50 mg
every other day (maintenance therapy). Actually 21 patients have been
enrolled and all of them (13 M, 8 F; median age 67 years, range 47-82 )
are assessable for response and toxicity. Seven patients (33%) had refrac-
tory disease, 10 (48%) had received more than 2 lines of prior therapy
(all patients had received thalidomide), 12 patients (57%) underwent
previously 1 autologous stem cell transplant and 11 (52%) had a PS
(WHO) ≥ 2. Overall response rate was 57%, a PR or better was achieved
in 52% and a VGPR or better in 19% of patients. One years TTP, EFS
and OS were 53%, 46% and 82%. In total, 57 cycles have been admin-
istered. Non-hematological toxicities included ≥ grade 3 neurotoxicity
in 5 patients (24%), grade 4 diarrhea in 1 (5%) and grade 4 cardiotoxic-
ity in 1 (5%,one patient with acute heart failure). Grade 1-2 fatigue was
observed in 9 (43%); no DVTs were reported but one patient developed
stroke. Grade 3-4 thrombocytopenia were recorded in 4 patients (19%)
while grade 3 neutropenia in 3 (14%). Grade 3 infections were observed
in 2 patients (10%) and another patients developed VZV reactivation. In
5 patients (24%) bortezomib dosage was reduced because of neurotox-
icity and 2 skipped dose for thrombocytopenia and ictus. Five patients
(24%) were dropped from protocol due to toxicity (i.e 1 cardiotoxicity,
1 infection and 3 neurotoxicity). EDA-V has significant activity and man-
ageable toxicity in advanced MM patients who had received prior
thalidomide with a manageable toxicity.

PO-251
FIRST LINE THERAPY OF PRIMARY PLASMA CELL LEUKEMIA WITH BORTEZOMIB

Guariglia R,1 Rossini F,2 Pitini V, Pietrantuono G, Villani O, D'Auria F,2

Iannitto E,2 Quintini G, Musto P
Hematology-Oncology Units of CROB, Centro di Riferimento Oncologico della
Basilicata, Rionero in Vulture (Pz); 1S. Gerardo Hospital, Monza; 2University
of Messina; 3University of Palermo, Italy

Plasma cell leukemia ( PCL) is an aggressive, rare variant of multiple
myeloma (MM) which represents about 2-4% of all MM. There are two
forms of PCL: primary PCL (about 60% of cases) presents de novo in
patients without previous evidence of MM, while secondary PCL, which
accounts for the remaining 40%, consists of a leukemic transformation
occurring in about 1% of patients with a previously diagnosed MM.
We have recently shown that bortezomib is an effective agent for the
treatment of primary and secondary, heavily pre-treated PCL ((Musto et
al, Cancer 2007, in press). In the present study we focused on the effects
of bortezomib as first line therapy in primary PCL. Six patients (three
male, three female; 57 to 76 year-old) are so far evaluable. Circulating
plasma cells ranged from 6 to 40×109/L. Median WBC count was
37×109/L (range 9-81). Three patients had concomitant extramedullary
disease. Del 13 was observed in 3 out of 4 patients with available kary-
otype. Bortezomib was given using the standard schedule of 1.3 mg/sqm
days 1, 4, 8, 11, with an interval of 10 days between cycles. One patient
received dexamethasone and thalidomide, four doxorubicin and dexam-
ethasone (PAD) and one oral melphalan and prednisone (MPV) in com-
bination with bortezomib for 2-6 cycles. One patient underwent autol-
ogous stem cell transplantation after 4 PAD cycles. According to the
International Uniform Response Criteria, four partial remissions (reduc-
tion of M-component > 50%) and two very good partial remission (dis-
appearance of M-component at electrophoresis, but positive immunofix-
ation) were achieved (100% overall response. All patients are alive after
a mean follow-up of 9 months. Five out of them remain in remission
phase, one developed progressive disease after 6 months. Grade 3-4
hematological toxicities and infections occurred in 4 patients. No other
significant adverse effects were observed. Primary PCL is usually char-
acterized by poor prognosis. Global response rate to standard
chemotherapy is less than 50% and median survival is only 7 months.
Stem cell transplantation may be more effective in some but not all
patients. Our findings suggest that the front-line use of bortezomib in
combination with other active drugs is very promising and could signif-
icantly improve the otherwise expected poor clinical outcome of pri-
mary PCL Updated data about these and other not yet evaluable patients
will be presented.

PO-252
FIVE YEARS OF EXPERIENCE AND OBSERVATION WITH THERAPY OF MAINTENANCE
WITH VERY LOW DOSE THALIDOMIDE AFTER AUTO-SCT IN MULTIPLE MYELOMA

Pezzullo L, Rocco S, Bene L, Ferrara MG, Finizio O, Nunziata G, 
Martorelli C, Mettivier L, Buonanno MT, Mettivier V
Hematology Division A. Cardarelli Hospital, Napoli, Italy

New drugs and high dose therapy with auto-transplantation (auto-
SCT) has improved prognosis of multiple myeloma (MM). New drugs are
promising in upfront therapy while the role of maintenance is still debat-
ed. Thalidomide (thal) is an active drug in the treatment of myeloma, and
is been investigated as first line therapy, the limit of this drug is the tox-
icity dependent dose and this determines a poor compliance. It could be
useful in the control of minimal residual disease. We used low dose of
thal as maintenance after autologous transplantation in patient with MM
from January 2002 and here we bring our experience after five years of
observation. From January 2002 to January 2007 15 patients (6 males and
7 females) with MM have been treated in our institution. Median age was
59; 5 years (range 48-72). 7 were IgG, 3 IgA, 3 light chains and 1 plasma-
cell leukaemia. Treatment was 4 cycles of VAD regimen followed by
auto-SCT. 4/13 performed double auto-SCT. Three months after SCT
these patients has begun the maintenance with thal 50 mg/die, to start
thal maintenance 6 patients were in CR, 5 in PR and 4 in resistant disease
and the median somministration of thal has been of 12 months (range 3-
24 months). Median follow up from the beginning of maintenance ther-
apy was 42 months (range 15-60) with 8/14 (57%) patients in CR or sta-
ble disease, with a median progression free survival (PFS) of 45 months
and overall survival (OS) projected at 61 months of 52% from to start thal.
In our experience we have observed a neurological toxicity (grade I-III)
in the 65% of the patients but only 4 have had to suspend the treatment;
a haematological toxicity of grade I in the 55% of the patients that have
not behaved interruption of the treatment and finally in any case we
have documented thrombotic episodes. 

Figure 1. 

Figure 2.
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Finally we have compared this group of patients with another group
(14 patients) with the same clinical characteristics that we have observed
in the same period but that have not effected maintenance with thal. In
this last group 10/14 patients (71, 5%) relapsed with median follow-up
of 32 months (range 16-60) and median PFS and OS of 14 and 19 months
respectively. The difference between the 2 groups is statistically signif-
icant for PFS (p: 0,003), and not significant for OS (p:0, 34) even if differ-
ence (52% vs. 0%) appears clear. (Figure 1-2). The median overall sur-
vival observed after progression, in the two groups, has been of 6,6
months in thal group and 7 months in the group of patients that have
not effected the maintenance, this difference is not statistically different
(p:0.06; Figure 3). In conclusion in 5 years of observation our experience
has shown, even if the number of the patients is small, that maintenance
with low doses of thal, after auto-transplantation, it not only has a good
compliance but it improves the PFS and it doesn't worsen the OS from
the relapse.

Figure 3.

PO-253
AMYLOID IN BONE MARROW OF MULTIPLE MYELOMA

Petruzziello F, Zeppa P, Cozzolino , Caleo A, Catalano L, Rotoli B
Cattedre di Ematologia e Citologia, Università Federico II, Napoli, Italy

Systemic AL amyloidosis is associated with about 15% of cases of
multiple myeloma. Amyloid can be detected in bone marrow by Con-
go red staining as amorphous pink material or intracellular reddish spin-
dle-shaped inclusion, recalling Auer rods. Bone marrow smears of 12
consecutive patients affected by multiple myeloma at diagnosis and 10
patients after treatment or relapse were stained by Congo red and stud-
ied by transmission and birefringence microscopy. Either focal or diffuse
storages were considered positive. Overall, 11 patients resulted positive
to Congo red and apple-green birefringence and 11 were negative. Out
of 12 patients studied at diagnosis, 5 were positive: 4 of them were
staged II or III, with IgGk (2pts.) or IgGlambda isotype (2 pts.); 1 was non
secretory. Bone marrow plasma cells ranged from 28 to 68%. Out of the
10 patients with advanced disease, 6 were positive: 2 IgGk, 1IgGlamb-
da, 1 IgAlambda, 2 poorly secretory (k and lambda, respectively). Bone
marrow plasma cells ranged from 6 to 88%. It seems that amyloid dep-
osition at microscopic level is a frequent occurrence in myeloma patients.
By enlarging our cohort, we will investigate on possible relationship of
amyloid with clinical and biological findings, as well as with treatment
outcome.

PO-254
COMPARATIVE ROLE OF WHOLE BODY X-RAY (WBXR), 18F-FLUORODEOXY GLUCOSE
POSITRON EMISSION TOMOGRAPHY (FDG-PET) AND MAGHETIC RESONANCE IMAGING
(MRI) IN EARLY DETECTION OF BONE DISEASE IN MYELOMA PATIENTS

Spriano M, Biscardi E,1 Catania G, Rollandi GA,1 Rossi E
Division of Hematology I, Azienda Ospedaliera Universitaria San Martino;
1Division of Radiology, Ospedali Galliera, Genova, Italy

WBXR is the standard method for the diagnosis of bone disease in
Multiple Myeloma (MM). Recently in some selected case has been

stressed the importance of PET or MRI. From the beginning of 2005 we
started a trial to compare the accurancy of FDG-PET versus the golden
standard method in MM staging. The endpoints of the study were to
evaluate the efficacy of the three radiologic methods in early detection
of bone disease and the impact on treatment program. We evaluated 13
patients with MM1A or MGUS, 14 patients in CR after autografting and
4 patients with uncertain staging. Fourteen patients were previously
treated with autografting and 17 patients had no prior therapy. The M-
component isotype was IgGk: 10, IgGλ: 9, IgAk:3, IgAλ: 3, microk: 1
microλ: 1 and 3 were non secretory. Median age was 61 years (35-81);
the bone marrow PC was 0-80% (mean 10%), the β2M ranged 1.1-3.4
mL% (mean 2.8 mL%), the Hb level ranged 8.2-15.7 (mean 14) and the
MC component level 0-8425 mg% (mean 1922 mg%). Six patients had
13 q- abnormalities. FDG-PET was performed within 6 weeks of WBXR
and MRI. Whole-body (including skull, upper limbs and femora) was car-
ried out using standard procedures. MRI was performed according with
the standard method including the skull, the spine and femora. WBXR
was positive in 1/13 patients. PET was negative in the entire group and
in 2 cases MRI was positive. RX was concordant in 1patient. Of the 14
patients responding after autografting, 3 were in PR, 5 in CR and 6 in
relapse. Of 5 remitters patients with WBXR, 3 were PET negative and 2
PET positive; moreover, 1 was MRI positive and 4 MRI negative. All the
3 PR patients resulted positive to WBXR but 2 of them resulted MRI and
PET negative. Of the 6 patients in relapse, 2 were positive to WBXR, 4
positive with FDG-PET and 6 with MRI. The 4 patients with uncertain
staging resulted WBXR negative; 2/4 were PET positive and 3/4 MRI
positive. In conclusion, our preliminary data seems to demonstrated that
MRI is the most effective method to detect bone disease in patients with
early MM or in MM relapsing after autografing.

PO-255
BORTEZOMIB, LIPOSOMAL DOXORUBICIN AND DEXAMETHASONE COMBINATION 
THERAPY FOR PATIENTS WITH RELAPSED OR REFRACTORY MULTIPLE MYELOMA

Falcone A, Sanpaolo G, Bodenizza C, Carella AM, Dell'Olio M, 
Mantuano S, Melillo L, Merla E, Scalzulli P, Cascavilla N
Hematology, IRCCS Casa Sollievo della Sofferenza Hospital San Giovanni
Rotondo, Italy

The combination of Bortezomib, liposomal Doxorubicin and dexam-
ethasone (PAD) had proven effective in phase I-II clinical trials for
untreated and previously treated patients with multiple myeloma. Lipo-
somal doxorubicin has a lower cardiac toxicity and comparable efficacy
than standard doxorubicin. It can be safely used in elderly patients or in
those with prior exposure to anthracyclines. Finally, Bortezomib and
liposomal doxorubicin have shown, in vitro, enhanced antitumor effica-
cy. In this report we present the preliminary results of the use of PAD
combination in relapsed-refractory patients with multiple myeloma.
Twentysix patients with refractory or relapsed multiple myeloma, medi-
an age 61 (range 43-76) were enrolled since November 2005. 21 among
them are evaluable as they have received at least three cycles of
chemotherapy. Bortezomib 1.3 mg/mq iv days 1,4,8,11 was adminis-
tered, liposomal doxorubicin 30 mg/mq on day 1 and dexamethasone 40
mg on days 1-4. This treatment has been repeated every 4 weeks until
the 6 cycles. Among these 21 evaluable patients: 10 present a clinical
stage IIIA, 6 IIA, 4 IIIB and 1 IIB. Median time from diagnosis was 33.5
months (range 9-121). Of them 4 were primary refractory patients and
17 were relapsed ones. The prior therapy lines were a median of 2 (range
2-5). Six received autotransplant with Melphalan 100 or 200 mg/mq as
conditioning regimen, 2 alloBMT, 17 Thalidomide plus dexamethasone
and 19 chemotherapy cycles containing anthracyclines. At present 8
patients have completed the treatment, whereas all the others are being
treated and two of them have received 5 cycles, five 4 cycles, two 3
cycles. Haematological toxicity has grade 2 of neutropenia for two
patient and grade 2 thrombocytopenia for two. One patient had shown
grade 3 neurological toxicity, two grade 3 gastroenterological toxicity
(diarrea) and two grade 3 fatigue. Two patients had HZ infection. Oth-
er grade 2 adverse event were: nausea (1), FUO (4), sensitive polineu-
rophaty (3), fatigue (1). For one patient we have performed a dose reduc-
tion of Bortezomib because of GE toxicity and two patients have under-
gone sospension of Bortezomib for neuropathy. Response was assessed
according to the EBMT criteria. Two (9%) achieved nCR, 9 (42%) PR, 6
(28%) MR, resulting in ORR of 80%. Four patients presented progres-
sion of disease. All 17 responsive patients are alive. The eight patients
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who have completed 6 cycles of the treatment were alive in PR at +12-
4 months from the end of the therapy. Among non-responsive patients:
4 died +3,+5,+6,+7 months. The PAD regimen has demonstred an
acceptable toxicity, no evidence of cardiac toxicity. The previous use of
anthracyclines does not seem influence the response in this setting of
patients. Although an adeguate follow-up is needed to draw any con-
clusions, this regimen appears very effective and we obteined a reduc-
tion of monoclonal component > 50% for 51% of the refractory and
relapsed patients with multiple myeloma. 

PO-256
BORTEZOMIB AND DEXAMETHASONE ADMINISTRATION IN MULTIPLE MYELOMA AFTER
AUTOLOGOUS STEM CELL TRANSPLANTATION.

Sagristani M, Russolillo S, Esposito M, Improta S, Lucania A, Villa MR,
Mastrullo L
U.O.C. Ematologia P.O. S. Gennaro ASL NA1, Naples, Italy

Recent progress in the treatment of multiple myeloma (MM) has sig-
nificantly changed the outcome for myeloma patients. Consolidation
with high-dose therapy followed by single or double autologous stem
cell transplantation has improved response and survival of patients with
MM; however, due to its high relapse rate the disease remains incurable.
The emergence of novel agents offer potentially significant advances in
the treatment of MM. Bortezomib, a selective proteasome inhibitor, has
proven to be safe and effective in patients with relapsed and/or refrac-
tory MM as monotherapy in phase II/III clinical trials and has produced
promising activity given in combination with cytotoxic agents and/or
dexamethasone. In our institution 10 newly diagnosed patients (4 F and
6 M, median age: 55 years, r.: 45-63 years) with stage II/III MM received
4 courses of VAD (vincristine, doxorubicin, dexamethasone) and high-
dose melphalan (200 mg/m2) with subsequent autologous peripheral
blood stem cell transplantation (PBSCT). At one month from the treat-
ment all the 10 patients had a partial or complete remission of disease
according to EBMT criteria: four complete (negative immunofixation)
and six partial (reduction of M-component > 50-75%) remissions were
achieved. We decided to treat all patients with bortezomib and dexam-
ethasone as consolidation/maintainance therapy. Patients received 4
courses of with bortezomib (1,3 mg/m2 i.v. d. 1,4, 8, 11 every 21 days)
together with dexamethasone (40 mg i.v. d. 1,4, 8, 11 every 21 days). At
a clinical re-staging performed after one, three and six months from the
end of bortezomib-dexamethasone administration all patients showed
a complete remission of disease. At the present, (month +24) all patients
are alive and 8 out of 10 patients are still in CR. Our results seem to sug-
gest a role for bortezomib, together with dexamethasone, in consolida-
tion/maintainance therapy after PBSCT in MM. This therapy shows
seems to lead to an improvement in the prognosis of these patients,
without causing severe complications. 

PO-257
BORTEZOMIB,DOXORUBICIN AND DEXAMETHASONE ( PAD) FOR UNTREATED PATIENT
WITH AGGRESSIVE MULTIPLE MYELOMA: A CASE REPORT

Carpaneto A, Falcucci P, Morucci M, Tini V, De Gregoris C, Trapè G,
Spirito F,1 Montanaro M
Unità Operativa di Ematologia, Ospedale S.Anna, Ronciglione (Viterbo); 1Unità
Operativa di Ematologia, Ospedale San Camillo-Forlanini, Roma, Italy

Multiple Myeloma (MM) patients with unfavourable cytogenetics such
as 13q deletion [del(13)q], have a poor prognosis irrespective of treat-
ment with conventional chemotherapy or autologous stem-cell trans-
plantation. In patients with MM, Bortezomib is active even in the pres-
ence of adverse prognostic factors and it is now considered an effective
salvage therapy. Nevertheless, the use of bortezomib-based regimens as
front line therapy remains under investigation. Case report. In September
2006, a 59 year old male was referred to our Haematology Unit with a
mild anemia (Hb 12.5 gr/dL), hyperproteinemia (10.5 gr/dL) with hyper-
gammaglobulinemia (49,8%) and an IgG lambda monoclonal compo-
nent of 4.9 gr/dL. Calcemia was elevated (10.5 mg/dL) and renal function
was normal. A bone marrow biopsy revealed the presence of plasma
cells for 60% of the cellularity. Conventional cytogenetics on bone mar-
row metaphases showed a normal karyotype, but fluorescence in situ
hybridization analysis (FISH) was positive for del13q34. Skeletal surveys
revealed multiple osteolytic bone lesions. A diagnosis of IgG lambda

multiple myeloma, stage IIIA (Salmon and Durie), with adverse prog-
nostic factors was made. Two weeks later the disease was complicated
by two pathological fractures of the 9th and 11th ribs. The patient was
treated initially with involved field radiotherapy and thalidomide plus
dexamethasone and subsequently with PAD regimen consisting of Borte-
zomib, Dexametasone and Doxorubicine, for a total of four cycles. A very
good partial remission was obtained. Monoclonal component dropped
to 0,38 gr/dL and a bone marrow biopsy revealed only 5-10% of bone
marrow plasmacells. Because of the absence of an HLA-identical sibling
donor, the patient will be then considered for a program of high-dose
therapy followed by a tandem transplantation (autologous and reduced
intensity conditioning (RIC) allo-translantation from an unrelated donor).
Discussion. Allogenic hematopoietic stem cell transplantaion (allo-HSCT)
has curative potential for poor risk myeloma patients but, with standard
conditioning regimens, treatment-related mortality (TRM) is very high.
For this reason myeloablative conditioning regimens are being replaced
with concurrent autologous transplantation and RIC allo-HSCT. PAD
regimen in the patient reported herein allowed us to obtain an optimal
disease burden without toxicity. The patient therefore could be consid-
ered for curative high-dose therapy in ideal conditions.

PO-258
MULTIPLE MYELOMA: DISCORDANT RESPONSE BETWEEN MEDULLARY AND EXTRAME-
DULLARY DISEASE UNDER TALIDOMIDE BASED REGIMENS. REPORT OF THREE CASES

Florio F, Mestroni R, Candoni A, Fanin R
Division of Hematology and Bone Marrrow Transplantation, University of
Udine, Italy

Thalidomide-based regimens (TBR) are now used in first line treat-
ment of Multiple Myeloma (MM) and in refractory or relapsed disease.
There are some reports in literature about discordant responses between
serum monoclonal protein levels (and plasma cell infiltrate in the bone
marrow) and the extramedullary disease. We report here three cases of
MM who were treated at our Department with TBR as a first line ther-
apy. These patients experienced extramedullary progression during TBR
despite a bone marrow and laboratory response. The features of cases
are reported in the following Table 1.

Table 1. 

CASE 1 2 3

Sex/Age (yrs) F/63 M/54 M/55

Myeloma type (stage) IgA/K (III) IgG/λ (III) IgG/K (III) + paravertebral mass

Year of diagnosis 2006 2006 2006

Baseline M-peak (g/L) 40 41 21

Baseline BMPC (%) 70 90 20

Months to start TBR 2 3 4

Type of extramedullary Appearance of Appearance of multiple soft Progression of paravertebral 
progression parasellar mass tissue plasmacytomas mass with skin ulceration

M-peak at extramedullary 10 20 5
progression (g/L)

BMPC (%) at extra-medullary 30 30 5
progression

Outcome Alive-RT and BMT Death-Disease Progression Alive-CR after Cyclophosphamide

These findings confirm that some pts under thalidomide based ther-
apy may progress with extramedullary involvment despite a systemic
response with bone marrow plasma cells (BMPC) and M-component
reduction. The mechanism to explain this discordance is not yet clari-
fied but some data suggest a possible dedifferentation of MM plasma
cells during thalidomide therapy with acquisition of a new malignant
phenotype allowing to escape the drug effect. 
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PO-259
ZOLEDRONIC ACID INCREASES HIGH-DENSITY LIPOPROTEIN CHOLESTEROL (HDL-C)
AND DECREASES LOW- DENSITY LIPOPROTEIN CHOLESTEROL (LDL-C) IN MULTIPLE
MYELOMA PATIENTS

Gozzetti A,1 Martini G,2 Avanzati A,2 Franci B,2 Marchini E,1

Nuti R,2 Lauria F1

1Division of Hematology and Transplants, University of Siena, 2Department of
Internal Medicine, University of Siena, Italy 

Background. Zoledronic acid (ZA) represents a novel amino bisphos-
phonate (N-BP) in the prevention and treatment of bone metastases that
has also anti-tumor activity. Several potential mechanisms have been
proposed: direct cytotoxic or cytostatic effects on tumor cells, inhibition
of tumor cell invasion of the bone and anti-angiogenic effects. Even
though the mechanisms of action are not completely known, it has been
demonstrated that N-BP could induce apoptosis of macrophages and
osteoclasts by inhibiting the mevalonate pathway. By inhibiting farne-
sylpyrophosphate synthetase activity, N-BP could interfere with choles-
terol synthesis, which represents a final product of the mevalonate–squa-
lene pathway. Recently, a remarkable effect on lipid metabolism was
reported in osteoporotic women with a single infusion of neridronate,
a potent amino bisphosphonate . The effect of N-BP on cholesterol in
cancer patients, and particularly in multiple myeloma (MM) patients,
has never been reported; moreover ZA has shown superior efficacy in
vitro and in vivo on MM cells compared to previously used BP. Patients and
Methods. Based on this background, 26 smoldering MM patients (SMM)
were studied at our institution to investigate the effect of ZA on lipid
metabolism. 

Figure 1. Percent changes of Total cholesterol (TC) (A) and LDL cholesterol
(LDL) (B) in treated and untreated patients (the values are expressed as
mean±ES). * p<0.05 treated (ZA) vs no treated (NO ZA) patients. 

In particular the present study aimed to evaluate cholesterol and
lipoprotein serum levels in patients with MM treated with intravenous

zoledronate (ZA). Twenty-six untreated consecutive patients (14
males/12 females; median age 71.4±7.8, range 49-82 years) with SMM
(14 IgG/k, 2 IgG/λ , 8 IgA/k 2 IgA/λ) were recruited between October
2004 and March 2005 our institution. In order to enter the study, patients
had to be not on treatment for hypercholesterolemia. After baseline eval-
uation, SMM patients were sequentially assigned to receive no treat-
ment (10 patients) or ZA (16 patients), 4 mg administered as a 15 min
i.v. infusion at baseline and after 1, 2, 4 and 6 months. In all subjects total
cholesterol (TC), tryglycerides (TG), and high- and low-density lipopro-
tein cholesterol (HDL-C and LDL-C, respectively) were measured before
infusions (ZA) at baseline and at 3-month intervals up to 6 months.
Serum and urinary calcium, serum phosporus and serum creatinine were
analyzed with standard methods. Bone alkaline phosphatase (Bone ALP)
were measured as markers of bone remodelling using ELISA as described
elsewhere . Data distribution was expressed as mean±SD. Two-Sample
T-test for independent data were used to evaluate the differences
between groups. Analysis were performed using SPSS software for Win-
dows, version 10.0 (SPSS ltd., Chicago, IL, USA). Results. All patients
completed the study. They did not modify their diet, and were not giv-
en other drugs that were able to interfere with lipid and bone metabo-
lism. The physical activity and mean body weight did not change dur-
ing the study period. In the control group (not treated) the biochemical
profile did not change during study period. Mean serum TC and LDL-C
early significantly and progressively decreased in the treated patients. In
fact, after 1 month TC decreased by 8%, after 3 months was decreased
by 10%, (p=0,003) and was decreased by 13% at 6 months (p=0,00). In
the same way, LDL-C was also reduced by 12%, 15%, and 21% at 1,3,6
months of treatment (p=0,001; p=0,00). HDL-C increased during the
study period by 5% at 6 months, but the data was not statistically sig-
nificant. No differences were observed in serum TG in the two groups.
When comparing the two groups of patients for t-test for equality of vari-
ance, a statistically significant difference was observed for TC at 1 and
6 months (p=0,014; p=0,001), and for LDL-C at 6 months (p=0,006) (Fig-
ure 1). Interestingly, analysis of results revealed an early and significant
reduction of serum CTX in treated patients, and the positive effect of ZA
on bone tissue was confirmed by the improvement in lumbar spine BMD
at 6 months (+3.8%±2.6 vs baseline; p<0.05). These findings were also
accompanied by an early and significant reduction of serum C-terminal
telopeptides of Type-I collagen (CTX) in treated patients, meaning treat-
ment efficacy at the same time. Conclusions. ZA has a consistent effect
on lipid metabolism. Further studies are needed to confirm these find-
ings.

PO-260
BORTEZOMIB IN RELAPSED/REFRACTORY MYELOMA PATIENTS: A SINGLE-CENTER
EXPERIENCE

Grasso M, Tavera S, Bonferroni M, Calvi R, Rapezzi D, Gallamini A
Ospedale Santa Croce e Carle, Cuneo, Italy

Introduction. We analyzed the efficacy, safety, and cost effective of
Bortezomib in refractory or relapsed MM patients. Methods.We reviewed
19 patients with relapsed or refractory multiple myeloma treated with
Bortezomib at our institution between October 2003 and March 2007.
8/19 pts (42%) received Bortezomib as second line of therapy, post stem
cell transplant (group A) and 11/19 (58%)received more than 2 lines of
prior therapy (group B). Patients received Bortezomib 1,3 mg/mq as an
intravenous bolus twice a week for 2 weeks, on days 1, 4, 8 and 11, in
a 21 day cycle with addition of Dexamethasone 20 mg on the day of and
the day after Bortezomib for up to 4 cycles. PFS, TTP and DOR were
evaluated sec. Durie (LeuKemia 2006; 20, 1467-1473). Results. The mean
age was 64 yrs (42-75). Only 8 pts (42%) completed 4 cycles of therapy,
while 7 pts (36%) discontinued Bortezomib for toxicity and 4 pts (21%)
had a progression while undergoing therapy. The overall response rate
was 36.5%; 6 pts (31.5%) achieved PR, 1 pt nCR (5%) sec. Blade' crite-
ria. No patients achieved CR. No difference in the response rate was
observed between group A and B. The median follow up was 5.3
months; 1 year PFS was 34%; the median TTP was 6.8 months and
median DOR was 8.1 months. Grade 3 non Hematological toxicities
was observed in 8 patients (42%) and included: diarrea (5 pts); cardiac
failure (1 pt); peripheral neuropathy (1 pt); pneumonia (1 pt). Three
patients had grade 3 thrombocytopenia. No grade 4 toxicity was
observed. 70% patients showing grade 3 adverse events were older than
65 years. One patient aged 75 yrs died of ischemic bowel disease, relat-
ed to treatment with Bortezomib. Conclusions. In our study Bortezomib
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showed a moderate activity, mostly PR. The DOR is similar to the one
reported by conventional salvage chemotherapy; however the latter is
less expensive and toxic. We believe that Bortezomib is not cost effec-
tive agent in relapsed, elderly MM patients. Moreover we believe more
studies are needed to warrant the role of Bortezomib in a younger sub-
set of patients with earlier disease.

PO-261
BORTEZOMIB IN RELAPSED/REFRACTORY MULTIPLE MYELOMA: A SINGLE-CENTRE
RETROSPECTIVE STUDY ON 45 PATIENTS

Varettoni M, Corso A, Zappasodi P, Mangiacavalli S, Pica GM, 
Algarotti A, Pascutto C, Lazzarino M

Divisione di Ematologia, Fondazione IRCCS Policlinico San Matteo, Università
degli Studi di Pavia, Italy

Forty-five relapsed/refractory multiple myeloma (MM) patients (pts)
were treated with Bortezomib (Btz). Pts’ characteristics were: 27 M/18
F, median age 55 years (range:36-65), median number of prior regimens
2 (range:1-6), prior high-dose therapy in 29 pts (64%) and thalidomide
in 34 (76%). Btz 1.3 mg/m2 was given on days 1,4,8,11 every 21 days.
Eleven pts were treated with Btz alone, 34 with Btz and Dexamethasone
(Dex) 20 mg on days 1,2,4,5,8,9,11,12 every 3 weeks. Five out of 45 pts
were retreated with Btz in combination with Dex (3 pts) or Melphalan
9 mg/m2 plus Prednisone 60 mg/m2 given on days 1-4 every 6 weeks
(VMP) (2 pts). Forty pts were evaluable for response and toxicity. The
median number of cycles delivered was 5 (range:2-8). Twenty-one pts
(52.5%) achieved at least a partial response, including 2 (5%) complete
remissions. Two out of 5 pts retreated with Btz obtained a clinical
response. The median time to the best response was 42 days (range:21-
223). After a median follow-up of 10.8 months (range:1.5-29.8), 37 pts
(92.5%) progressed, 6 at extramedullary sites (16%). The median time
to progression (TTP) was 6.1 months (range:1.3-23.3), 1-year survival
was 74.2%, and the median overall survival was not reached. Peripher-
al neuropathy (PN) occurred in 19/40 pts (47.5%) and was of grade 3/4
in 5 cases (12.5%). Eight pts (20%) required a dose reduction and 7
(17.5%) discontinued treatment because of PN. Complete resolution or
improvement of PN was observed in the majority of pts after a median
time of 128 days (range:68-340). The occurrence of PN was not influ-
enced by age, sex, number of prior therapies or prior use of thalido-
mide. Twelve pts (30%) had gastrointestinal symptoms, of mild or mod-
erate intensity in most cases. However, grade 3 diarrhoea led to Btz dis-
continuation in 3 pts (7.5%). Grade 2/3 thrombocytopenia was observed
in 13 pts (32.5%) and grade 3/4 neutropenia in 2 (5%). Herpes zoster
occurred in 6 pts, but this complication was no further observed after
the introduction of antiviral prophylaxis. In conclusion, the analysis of
this single centre experience shows that Btz is effective in
relapsed/refractory MM producing good responses even in heavily pre-
treated pts, but the duration of response is short. Among side effects,
which are usually manageable and reversible, PN is the most frequent
and clinically relevant. Retreatment with Btz-based therapies in pts pre-
viously responsive to Btz is effective in less than a half of pts.

PO-262
INEFFICACY OF BORTEZOMIB ON PLASMA CELL LEUKEMIA (PCL): SINGLE INSTITUTION
EXPERIENCE

Mele G, Pinna S, Brocca MC, Coppi MR, Melpignano A, Quarta G

Haematology Division and BMT Unit, A. Perrino Hospital; Brindisi, Italy

Introduction. Recent international reports indicate that Bortezomib is
highly efficient in the treatment of PCL, a rare form of plasma cell
dyscrasia characterized by very poor prognosis despite conventional
aggressive chemotherapy including autologous and allogeneic transplan-
tation. We are describing three clinical cases, 2 primary PCL and 1 sec-
ondary PCL, treated with Bortezomib alone or in combination with oth-
er drugs. Patients and Methods. Patient 1. In March 2006 a 64-year-old
woman was diagnosed with stage IIIA IgAk Multiple Myeloma. The
patient was refractory to Talidomide (at dosage of 200 mg/d) + Dexam-
ethasone and subsequently Cyclophosphamide + Dexamethasone. In
November 2006 progression into PCL was observed; the patient devel-
oped severe anaemia (Hb 6,9 g/dL), leukocytosis (WBC 15.0×109/L with
33% of circulating plasma cells) and thrombocytopenia (PLT count
<20×109/L). Therapy with Bortezomib 1,3 mg/m2 on days 1, 4, 8, 11

associated to Dexamethasone 20 mg i.v. on days 1→4, 8→11 and oral
Cyclophosphamide 50 mg daily on days 1→21 was started. The treat-
ment failed and the patient died some days later for acute renal failure.
Patient 2. In July 2004 a 71-year-old man was diagnosed with primary
PCL. The patient was refractory to VAD-like protocol. A further treat-
ment with Cyclophosphamide + Dexamethasone induced a decrease of
the peripheral plasma cell count to 4%, while there was no decrease of
the bone marrow infiltration. Therefore, treatment with Bortezomib
1,3 mg/m2 on days 1, 4, 8, 11 + Dexamethasone 20 mg i.v. on days 1→4,
8→11 and oral Cyclophosphamide 50 mg daily on days 1→21 was start-
ed as a final attempt. During the fourth cycle the patient developed dete-
rioration in his clinical conditions for progression disease and died some
months later. Patient 3. In November 2006 a 42-year-old woman was
diagnosed with primary PCL. The patient was initially refractory to
VAD-like protocol. After two cycles of PAD regimen (Bortezomib 1,3
mg/m2 on days 1, 4, 8, 11; Adriamycin 9 mg/m2 on days 1-4; Dexametha-
sone 40 mg on days 1→4, 8→11, 15→18 during cycle 1 and 1→4 on sub-
sequent cycles) peripheral blood smear still showed circulating plasma
cells. So, the decision for therapy intensification was made and
CODOX-M regimen was started; after 1 course, finally, the circulating
plasma cells disappeared completely but the serum monoclonal protein
levels remained constantly elevated (M-spike 3 gr/dL). Conclusion In
view of the lower incidence of this monoclonal gammopathy, there are
relatively few reports describing the efficacy of bortezomib in the treat-
ment of primary or secondary PCL after multiple salvage therapy. Curi-
ously, our clinical data strongly contrast with favourable responses
reported by these single experiences; in fact, here we report three clin-
ical cases in which circulating plasma cells persist despite bortezomib
therapy. Since it is difficult to identify the prognostic factors foretelling
treatment response at this time, data from other groups with larger series
of patients are necessary to express a correct judgment about efficacy of
bortezomib on PCL. 

PO-263
TOLERABILITY AND EFFICACY OF BORTEZOMIB CONTAINING REGIMENS FOR THE
TREATMENT OF ELDERLY PATIENTS AFFECTED BY REFRACTORY/RELAPSED MULTIPLE
MYELOMA

Gentile M, Mazzone C, Iorio C, Lucia E, Vigna E, Bisconte MG, 
Gentile C, Morabito F

Hematology Unit, Cosenza, Italy

Background. Bortezomib (Velcade®, V) has become the standard care
for relapsed/refractory multiple myeloma (MM) patients. Moreover, this
group of patients achieved a higher overall (ORR) and complete response
(CR) rate when V was administered in association with other drugs such
as dexamethasone (D), pegylated liposomial doxorubicin (PLD), mel-
phalan (M) and thalidomide (T). Aims. The purpose of this study was to
assess the tolerability and efficacy of V containing regimens in elderly
patients affected by relapsed/refractory MM. Patients. Between Novem-
ber 2005 and April 2007, 18 patients affected by relapsed/refractory MM
were treated with V containing regimens. This sample had the follow-
ing demographics: median age of 71 years (range 58-81 years) isotypes
IgG 50%, IgA 22%, light chain 28%, 39% were female. The median
number of prior therapy was 1 (range 1-3), 50% were refractory to pri-
or chemotherapy. The regimen of chemotherapy administered was:
PAD (V + PLD + D) in 6 patients, VTD (V + T + D) in 4, VT (V + T) in
1, VD (V + D) in 5, MPTV (M + prednisone + T +V) in 2. Results. All
patients received 1.3 mg/m2 of V for 4 doses per cycle; in the PAD, VTD
and VD regimen V was administered on days 1, 4, 8 and 11 every 3
weeks, while in the MPTV on days 1, 8, 15 and 22 every 5 weeks. The
median number of cycles administered was 4 (range 3-9). All patients
received prophylactic anti-virals. Notable hematologic AEs were record-
ed in 77% of patients (14 pts) and included neutropenia (grade 3 in 5%
of pts) and thrombocytopenia (grade 3 in 72%), no one episode of febrile
neutropenia has been observed. Non-hematologic WHO grade 3 were
seen in 10 pts (55%), while none of the pts showed WHO grade 4 non-
hematologic toxicities or VZV reactivation. The most common notable
side effects were: fatigue (WHO grade 3 in 28%), sensory-motor neu-
ropathy (WHO grade 3 in 12%), diarrhea (WHO grade 3 in 28%). V
dose has been reduced in 10 (55%) out of 18 pts to 1.0 mg/m2 because
of the persistence of WHO grade 3 non-hematologic toxicities. The ORR
[(more than a partial remission (PR)] was 61% (11 pts). Eight patients
(44%) achieved a CR, 2 (11%) a very good partial remission (VGPR)
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and 1 (6%) a PR. Conclusions. These preliminary data suggest that V con-
taining regimens demonstrated substantial clinical activity and should be
considered an appropriate treatment even in elderly patients with
relapsed/refractory MM. However, V should be administered at a low-
er dosage (i.e. 1 mg/m2) to avoid the high incidence of non-hematolog-
ic toxicity.

PO-264
BORTEZOMIB IN RELAPSED AND REFRACTORY MULTIPLE MYELOMA PATIENTS.
EXPERIENCE OF A SINGLE CENTER

Calabrese E, Gallucci C, Federico V, Mohamad A, Foà R, Petrucci MT
Dipartimento di Biotecnologie Cellulari ed Ematologia, Università La Sapienza,
Roma, Italy

Introduction. We report the results of a 3-year experience using Borte-
zomib, a proteasome inhibitor, approved for relapsed or refractory Mul-
tiple Myeloma (MM). Methods. Between April 2003 and December 2006
we used Bortezomib to treat 33 MM pts, 20 males and 13 females, with
a median age of 61.5 years (range 32-76); 22 (63.6%) pts were IgG, 9 IgA
(30.4%) and 2 (6%) light chain MM. The median observation time from
diagnosis to Bortezomib therapy was 53.5 months (range 11-131).
According to the Durie and Salmon’s classification system, all pts were
in stage III and had been previously pretreated with a median of two
lines of therapy (range 1-5), including alkilant agents, stem cell trans-
plantation and Thalidomide, resulting refractory (8 pts) or in relapse (25
pts) after the last treatment. Bortezomib was administrated at 1.3 mg/m2

on days 1, 4, 8 and 11 with a 10 day rest period, constituting a 21-day
cycle for 8 cycles. The median number of cycles administrated was 6
(range 2-8); considering as evaluable pts treated with at least 3 cycles of
therapy, we included 31 pts: 19 completed the whole treatment, while
12 had to discontinue (1 because of an allogenic transplantation, 6 due
to adverse events and 5 because of progressive disease). Results. Our pri-
mary endpoint was to obtain a reduction in the monoclonal component
(MC) of at least 25%. According to the standard Bladè criteria, 18 pts
(58%) proved responsive to treatment: 1 (5.5%) obtained a complete
response with negative immunofixation, 14 (77.8%) achieved a partial
response with a reduction of the MC greater than 50% and 3 (16.7%)
showed a minimal response. The median response duration was 6
months (range 1-28), with 4 pts (22.2%) still responsive after a median
observation time of 13.5 months. Among the other responding pts, 10
(55.6%) relapsed and were treated with different lines of therapy, 4
(22.2%) died because of disease progression. 13 pts (42%) resulted resist-
ant to Bortezomib: 6 because they reached a decrease of MC smaller than
25% and 7 due to progressive disease. Among these latter pts, 8 under-
went other treatment modalities and 5 died. Major adverse events includ-
ed thrombocytopenia, gastrointestinal symptoms and peripheral neu-
ropathy. Discussion. Considering MM currently incurable, these results
confirm the efficacy of Bortezomib in second-line and beyond MM pts.
Nevertheless, its toxicity and the reversibility of its actions must be tak-
en into account in designing future clinical trials.

PO-265
DETECTION OF CIRCULANT MONOCLONAL PLASMA CELL IN THE PERIPHERAL BLOOD OF
PATIENTS WITH NEWLY DIAGNOSED MULTIPLE MYELOMA AND MGUS

Gervasi F, Tortorici V, Giambanco C, Cardinale G, Neri S, Bondì F, 
Pagnucco G
U.O. Ematologia con TMO Dipartimento Oncologia A.R.N.A.S Civico-Ben-
fratelli, G. Di Cristina e M. Ascoli, Palermo, Italy

The aim of this study was to quantitate the number of circulant mon-
oclonal plasmacells in the peripheral blood of patients with newly diag-
nosed multiple myeloma (MM) and in the monitoring of these patients
and in patients with monoclonal gammopathies of uncertain significance
(MGUS). We think that circulating plasma cells (PCs) can be detected in
the peripheral blood of a great proportion of patients with MM and with
MGUS. The appearance of circulating PCs in the blood may be simply
a reflection of a tumor mass, but it could also represent differences in the
disease biology. Myeloma progression and resistance to therapy are
mediated by cell-to-cell adhesion and cell-to-stroma adhesion. We, in
agreement with other groups, believe that the appearance of circulating
PCs in the blood identifies relative independence from adhesion to the
microenvironment and, in other words, signifies more aggressive disease.
To these purposes we analyzed by flow cytometry peripheral blood

samples from 10 patients without hematological disease, and from 15
patients with a diagnosis of de novo MM and from 20 patients with
MGUS dianosed on standard criteria, which were referred to our Divi-
sion from march 2004 to october 2006. Flow cytometry analysis was
conducted with lyse no wash method. Cells were stained with fluores-
cence-labelled CD38 FITC, CD56 PE, CD19 PE-Cy5, CD138APC and
CD45 PB antibodies (from Dako, Glostrup, Denmark). Circulating PCs
were detected in all MM patients with the median PC count of 7 per
1.000.000 events. Circulating PCs were found in all patients; 5 MM
patients had 1 to 10 circulating PCs. The remaining 10 patients had more
then 10 circulating PCs. Circulating PCs were also detected in MGUS
patients with the median PC count of 3 per 1.000.000 events. We didn’t
found any correlation between the degree of marrow involvement by
PCs and the number of circulating PCs. Our preliminary results show
that PCs in peripheral blood represent differences in myeloma disease
biology.

PO-266
BORTEZOMID IN ASSOCIATION THERAPY IN RELAPSED, REFRACTORY MULTIPLE 
MYELOMA: EXPERIENCE OF A SINGLE CENTER

Buquicchio C, Iacobazzi A, Tarantini G, Ciuffreda L, Desantis G, 
Santorsola D, Riezzo A
U.O. Ematologia, ASL bat1, Trani, Italy

Background.Bortezomid is a proteosome inhibitor inducing apoptosis
of tumor cells in vitro. Results of APEX and SUMMIT trials showed the
safety and efficacy of bortezomid in refractory or relapsed Multiple
Myeloma (MM) patients. Aims. To study the activity of bortezomid in
combination with i.v. dexametasone (B-Dexa)or oral melphalan/pred-
nisone (BMP), or i.v. cyclophosphamide/dexametasone(BCD) we anal-
ized 20 relapsed/refractory outpatients MM. Methods. 20 patients hav-
ing undergone > 1 prior lines of therapy were treated: 12 with B-Dexa,
4 with BMP, and 4 with BCD. The clinical features of 20 patients were
: 13 males and 7 females, with a median age of 65 years(range 52-78
years), immunoglobuline type IgG in 13 and IgA in 7. Seven patients had
already received one treatment line and 13 had been previously treated
at least with two chemotherapy lines.B-dexa consisted of i.v. Bortezo-
mid (1.3 mg/m2 on days 1,4,8,11) plus dexa (20 mg)in the same days for
8 cycles each 21 days.BMP consisted of i.v. Bortezomid (1.3 mg/m2 on
days 1,4,8,11, 22,25,29, 32)plus oral melphalan 6 mg/m2 and oral pred-
nisone 60 mg/m2 on days 1-5, for 4 cycles each 40 days. BCD treatment
consisted of i.v. Bortezomid (1.3 mg/m2 on days 1,4,8,11,22,25,29,32)
plus dexa (20 mg) in the same days and i.v.cyclophosphamide 150 mg/m2

on days 1,8,15,22 for 4 cycles each 40 days.B-Dexa, BMP and BCD were
followed by 3 consolidation treatmentwith Bortezomid (1.3 mg/m2 on
days 1,8,15,22) if patients reached partial or complete remission. Results.
10 patient achieved a partial remission (50%), 5 complete remission
(25%), 2 minimal response (10%), 3 (15%) were refractory to treatment.
In our experience in each group of treatment (B-Dexa, BMP, BCD) we
observed maximum grade 3 of thrombocytopenia, grade 3 herpes zoster,
grade 3 sensory peripheral neuropathy and costipation. Afetr introduc-
tion of prophilaxis use of acyclovir or gabaphenthin or reduction borte-
zomid to 1 mg/m2 the grade of adverse events reducedto grade 1 or 0.
Conclusions. Initial results in our experience showed that combination of
bortezomid with dexa or melphalan/prednisone or cyclophosphamide/
dexa is a promising well tolerated association for advanced MM.
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PO-267
EVOLUTION OF EMPIRICAL ANTIFUNGAL THERAPY IN A BONE MARROW 
TRANSPLANTATION UNIT

Annaloro C, Usardi P, Basilico CM, Onida F, Grifoni FI, Della Volpe A,
Lambertenghi Deliliers G
Ematologia I e Centro Trapianti di Midollo, Ospedale Maggiore Policlinico;
Università degli Studi di Milano, Italy

Introduction. The role and significance of empirical antifungal therapy
in the setting of febrile neutropenia (FN) is still a matter of debate, par-
ticularly in the field of myeloablative regimens and hematopoietic stem
cell transplantation (HSCT). Methods. Until June 2002, we treated 340
HSCT recipients (138 allogeneic and 202 autologous) with oral colistin
and nistatin, and no systemic antimicrobic prophylaxis; any significant
febrile episode was treated with an empiric combination including
amikacin, ceftazidime and vancomycin, and empiric antifungal therapy
was started after 96 hours of ineffective antibiotic therapy. Since July
2002, we have treated 246 HSCT recipients (86 allogeneic and 160 autol-
ogous) with oral 500 mg levofloxacin and 400 mg fluconazole. Any sig-
nificant febrile episode was treated with an empiric polyantibiotic com-
bination including amikacin and tazobactam/piperacillin, with van-
comycin being added if a Gram+ agent was isolated. Empiric antifungal
therapy was started after 120 hours of ineffective antibiotic therapy.
Results. In the first period, 154 of the 340 patients (45%: 62/138 allogene-
ic and 92/202 autologous) required empirical antifungal therapy; the
overall response rate was 100/154 (65%): 37/62 allogeneic HSCTs (60%)
and 63/92 autologous HSCTs (68%). There were 14/154 documented
fungal infections (9%). In the second period, 55 of the 246 patients (22%:
23/86 allogeneic and 32/160 autologous) required empirical antifungal
therapy; overall response rate was 32/55 (58%): 11/23 allogeneic HSCTs
(47%) and 21/32 autologous HSCTs (65%). There were 8/55 document-
ed fungal infections (14%). Discussion. The estimated rate of underlying
fungal infection in FN patients undergoing antifungal therapy is between
5-10% (the rate of documented fungal infection) and 30-40%, the rate
of response to empirical therapy. Our data show that simply delaying
the start of antifungal therapy decreases its requirement, even with an
increase in the percentage of documented fungal infections. On the oth-
er hand, it has been claimed that fluconazole prophylaxis reduces the
rate of empirical antifungal therapy even though it is active against
yeasts, whereas moulds account for most of the fungal infections in
hematological patients. Our findings offers some support for the restric-
tive and extensive use of empirical antifungal therapy, thus favouring the
developmnt of local guidelines to define a rational approach to FN. 

PO-268
PARVOVIRUSES PARV4/5 IN BLOOD DONORS AND TRANSPLANT PATIENTS FROM ITALY

Vallerini D,1 Barozzi P,1 Quadrelli C,1 Bosco R,1 Potenza L,1 Riva G,1

Gregoriani G,3 Mandrini S,3 Tironi A,4 Montagnani G,2 De Palma M,2

Torelli G,1 Delwart E,5 Luppi M1

Department of Oncology and Hematology; 1Division of Hematology; 2Blood
Transfusion Centre, University of Modena and Reggio Emilia, Azienda
Ospedaliera Policlinico, Modena; 3Division of Nephrology; 4II Pathological
Anatomy, University of Brescia, Spedali Civili, Brescia. Italy; 5Blood Systems
Research Institute and University of California , San Francisco, CA, USA

We performed a retrospective molecular study by polymerase chain
reaction (PCR) for the presence of the novel parvoviruses, PARV4/5, in
four groups of 417 Italian HIV negative cases. We found 3 positive cas-
es, including 2 out of 126 renal transplant recipients and 1 out of 84
patients with a suspected viral disease, while 0 of 100 blood donors
from Northern Italy were positive, on single round PCR. One blood
donor was positive, while the positivity rate did not increase in the oth-
er groups, on nested PCR. In the first two groups, PARV4/5 was detect-
ed only in the sera but not in the peripheral blood mononuclear cells
(PBMCs), suggesting that PBMCs are not a major site of viral replication.
None of the 107 allogeneic bone marrow (BM)/peripheral blood stem
cell (PBSC) transplant recipients was PARV4/5 positive. The detection of
PARV4/5 in the serum collected at 12 months after transplantation, was
not associated with the occurrence of any symptoms, in the 2 renal

recipients. Both recipients were, however, negative before, 6, and 24
months after transplantation. This is reminiscent of B19 infection in sol-
id organ transplant recipients, in whom B19 infection rate is low (1,4%-
1,8%) and asymptomatic, in most of the cases. PARV4/5 was detected
in the serum from 1 patient with Wegener granulomatosis, under long-
term treatment with steroids, concomitant with the development of a
clinical syndrome for which a viral aetiology was suspected, including
fever, severe anemia, a post-infectious glomerulonephritis, and erythroid
hypoplasia, on BM examination, but resulted negative for the most com-
mon viruses, including B19. Single-cell PCR performed on the DNA
extracted from isolated BM erythroid and myeloid progenitors in the BM
tissue biopsies, collected 2 days before death, and at autopsy, resulted
PARV4/5 negative. While the PARV4/5 viremia, in the absence of other
known viral agents, suggests a possible contribution of this novel par-
vovirus to the patient’s clinical syndrome, the absence of the virus in the
BM cells suggests that its in vivo tropism may markedly differ from that
of B19. In conclusion, the frequency of PARV4/5 infection is very low
in the general Italian population, while being slightly higher in certain
subgroups of iatrogenically immunosuppressed subjects. A possible
pathogenic role of PARV4/5 infection needs to be confirmed in further
studies.

PO-269
VALGANCICLOVIR (VALCYTE) 900 MG/DAY HAS A COMPARABLE EFFICACY THAN V
ALGANCICLOVIR 1800 MG/DAY AS A PREEMPTIVE THERAPY OF CYTOMEGALOVIRUS
DISEASE IN RECIPIENTS OF ALLOGENEIC STEM CELL TRANSPLANT (SCT)

Candoni A, Mestroni R, Simeone E, Cerno M, Sperotto A, Fanin R 
Division of Hematology and Bone Marrow Transplantation, University of Udine,
Italy

Introduction. Cytomegalovirus (CMV) infection is a common compli-
cation after allogeneic SCT. Valganciclovir hydrochloride (VGC) is a pro-
drug of ganciclovir (L-Valyl ester), orally available, that is currently
approved for CMV infection in high-risk (donor positive, recipient neg-
ative) solid organ transplants (1800 mg/day as a standard dose). The
suitable dosage of this drug in allogeneic stem cell transplantation (SCT)
has not been established. Patients and Methods.The primary aims of our
study were the assessment of efficacy and safety of two dosages of
VGC (1800 mg/day and 900 mg/day) as preemptive therapy of CMV dis-
ease after allogeneic SCT. During a 12 months period VGC was admin-
istered to 30 consecutive outpatients (pts) with a CMV infection which
was diagnosed after a median time of 86 days (range 59-480) from trans-
plant. There were 17 males and 13 females (myelofibrosis 3, leukemia
13, myeloma 6, lymphoma 8). The median age was 51 years (range 21-
63); 18/30 pts underwent SCT from unrelated and 12/30 from related
donors; 17/30 (57%) pts received a reduced intensity conditioning reg-
imen (RIC). Antiviral prophylaxis consisted in acyclovir in all cases. At
the onset of CMV infection 21/30 (70%) pts had an acute or chronic graft
versus host disease for which were received therapy including pred-
nisone plus/or other immunosuppressive agents. The pp65 antigenemia
assay were positive in all cases with a mean number of positive nuclei
of 22,5±43. The first 15 pts were treated with VGC 900 mg twice a day
(GROUP A) and the following 15 pts with VGC 450 mg twice a day
(GROUP B); the treatment was continued in all cases until the CMV
antigenemia became negative in two consecutive samples or until the
treatment failure (increase of antigenemia in two consecutive samples).
The two groups resulted well balanced. Results. Overall 27/30 cases
obtained a clearance of antigenemia (14/15 in the GROUP A and 13/15
in the GROUP B). The median duration of VGC therapy was 18 (range
8-64) and 22 (range 8-61) days, respectively. No cases of CMV disease
were reported. Fifteen (50%) pts experienced one or more recurrence of
CMV infection without significant differences in the two groups (8/15
vs 7/15) and seven cases required intravenous therapy with foscavir.
Only three patient (2/3 in the group A and 1/3 in the group B) developed
a mild deterioration of renal function that required dose adjustment
(VGC 450 mg/day in 1/3 and VGC 900 mg/day in 2/3). None of the pts
developed gastrointestinal disorders grade II WHO or more; mild and
transient neutropenia was reported in 12/30 (40%) cases, transient ane-
mia in 9/30 (30%) and transient thrombocytopenia in 12/30 (40%) pts
without significant differences between two groups. Conclusions. 1) Pre-
emptive therapy with VGC after related and unrelated allogeneic SCT
seems to be safe and effective with a rapid clearance of antigenemia. 2)
The optimal dose and duration of VGC therapy, in this setting, need to
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be established with additional prospective studies but in our experience
the low dose of VGC (900 mg/day) has comparable efficacy and safety
profile than the higher dose (1800 mg/day) supporting the low dose use.
3) Regular blood counts and creatinine should be performed in all cases
(at least once a week) to early detect cytopenia or renal toxicity. 

PO-270
SEVERE OPPORTUNISTIC INFECTIONS AFTER RITUXIMAB TREATMENT FOR REFRACTORY
OR RELAPSING THROMBOTIC THROMBOCYTOPENIC PURPURA. A CASE REPORT

Verga L, Carrer A, Scollo C, Perego A, Borin L, Casaroli I, Pezzatti S,
Elli E, Fedeli M, Rossini F, Pogliani EM
Hematology Unit and Ospedale S. Gerardo, Università di Milano Bicocca,
Monzza, Italy

Introduction.Thrombotic thrombocytopenic purpura (TTP) is a life-
threatening disease characterized by thrombocytopenia, microangio-
pathic hemolytic anemia and predominantly neurological
symptoms.TTP is associated with a deficient or dysfunctional von Wille-
brand factor (VWF)-cleaving metalloprotease ADAMTS13. Acquired dis-
ease is usually related to the presence of autoantibodies against the
ADAMTS13 enzyme. Therapeutic plasma exchange (TPE) is the stan-
dard therapy; however, persistent disease or relapse can occur. In these
patients, second-line treatments including immunosuppressive agents
have been used with variable success. Rituximab has been shown to
provide sustained remission in patients with refractory or relapsing TTP.
Since now, no major side effects have been described in literature follow-
ing Rituximab use in TTP. Case Report. Here we describe a major infec-
tious complication in a 46 years old man affected by idiopathic TTP,
who attended our department in November 2006. No relevant disease
in the past. We demonstrated the presence of ADAMTS13 inhibitors
with a residual enzyme activity below 1%. He received five courses of
TPE with high doses corticosteroids (500 mg for three days and then
tapering) obtaining complete remission. Two weeks later disease
relapsed. He was treated with four weekly doses of Rituximab (375 mg/
mq), obtaining a complete remission. He did not receive any antimicro-
bial prophylaxis. Before starting Rituximab infusions, the absolute lym-
phocyte count was 850/mmc (B cells: 2%; CD4:10%,CD8:50%
CD4/CD8: 0.19), while the absolute neutrophil count (ANC) was
25×103/mmc. Two weeks after the end of treatment, the patient showed
a severe neutropenia (ANC<50/mmc), while absolute lymphocyte count
was above 1000/mmc. No hypogammaglobulinemia was observed. He
started G-CSF, but he soon developed fever and was hospitalized. After
few days, a severe acute distress respiratory syndrome appeared due to
Pneumocystis jiroveci (Carinii) pneumonia. While recovering from this
infection, a severe gastroenteritis due to CMV and pulmonary aspergillo-
sis occurred. He was moved to the Intensive Care Unit but died after
three months from the beginning of Rituximab treatment, while TTP
was still in remission. Conclusions. Rituximab is an effective therapy in
patients with relapsing or refractory TTP; however infectious risk in non
neoplastic patients have still to be investigated.

PO-271
PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPATHY AFTER REDUCED-INTENSITY CON-
DITIONING UNRELATED ALLOGENEIC STEM CELL TRANSPLANTATION; A CASE REPORT

Calistri E,1 Tedesco S,1 Conca S,1 Massaro MT,1 Bruno S,1 Benedetti F,2

Bissoli E,3 Palù G,4 Ballerini PF1

1Divisione di Ematologia, Conegliano; 2Divisione di Neurologia, Conegliano;
3Clinica Ematologica, Verona; 4Unità Operativa di Radiologia, Conegliano; 5Isti-
tuto di Microbiologia, Padova, Italy

Progressive multifocal leukoencephalopathy (PML) is a JC poly-
omavirus (JCV) opportunistic infection, which occurs in immunocom-
promised patients, and leads to oligodendrocyte demyelinization. JCV
is widely present in the human population and persists in a latent state
in the infected individuals. PML incidence has increased sharply over the
past decade in the same way as AIDS, in these patients PML evolution
strongly related to the CD4+ lymphocyte count. JCV reactivations occur
in around 10% of bone marrow transplant patients; the usual clinical
manifestation is hemorrhagic cystitis, whereas PML has been rarely
described. Here we report a case of PML in a 50 years old patient with
Hodgkin lymphoma treated with four different regimes of chemother-
apy and autologous stem cell transplantation. The patient underwent to
unrelated allogeneic stem cell transplantation (SCT), after reduced inten-

sity conditioning consisted of Fludarabine/Melphalan/TBI 200 cGy and
MabCampath. The chimerism pattern during the post-transplantation
period was always full donor, despite the patient showed a moderate
cytopenia with a white blood cell count < 3.0×109/L (with very low
count of CD4+ cell < 150/mm3). Seven months later, while receiving high
dose of corticosteroid and CSA for extensive cutaneous chronic graft
versus host disease, the patient developed diplopia and left homony-
mous hemianopsia, associated with a progressive weakness in the left
arm. A cerebral MRI scan showed low signal intensity in sequence T1
and high signal intensity T2 subcortical diffuse white matter lesions with
no mass effect or mass enhancement. Cerebrospinal fluid cytology, sug-
ar and protein levels were normal. Molecular biology based analysis for
Mycobacterium tubercolosis and Criptococcus neoformans were nega-
tive. Real time PCR analysis detected significant levels of JCV DNA in
the cerebrospinal fluid (CSF). No CMV, EBV, HHV6, HHV8, HSV1,
HSV2, enterovirus genome was found. This finding leads to the diagno-
sis of PML. However, the patient developed a pancreatic cancer as sec-
ondary malignancy with progressive and very rapid liver failure and died
3 mounths after the start of the neurological symptoms. No antiviral
treatment could be undertaken. According to our knowledge this is the
first report of PML after a reduced intensity conditioning unrelated allo-
geneic SCT. Our data support the important role of immunosuppression
in the JCV reactivation.

PO-272
HHV-6 AND MUCOSITIS IN HEMATOPOIETIC STEM CELL TRANSPLANTATION

Irrera G, Cuzzola M, Meliadò A, Rigolino C, Del Vecchio T, Callea I,
Marcuccio D, Pontari A, Condemi A, Dattola A, Gatto F, Iacopino P
Centro Unico Regionale Trapianti e Terapie Cellulari Alberto Neri Azienda
Ospedaliera Bianchi-Melacrino-Morelli, Reggio Calabria, Italy

Introduction. About 95% of adults have anti–human herpes virus 6
(HHV-6) antibodies. Although HHV-6 is known to reactivate during
haematopoietic stem cell transplantation (HSCT), the clinical signifi-
cance of this phenomenon is controversial. Mucositis represent a devas-
tating and debilitating complication of HSCT that have significantly clin-
ical and economic consequences. Recently we have observed that a
group of patients, after complete engraftment, continued to manifest,
pain of the mouth, persistent salivation associated to nausea and vom-
iting with impossibility to resume the solid and liquids foods intake.
Moreover, also the white cells and the platelet count showed a progres-
sive decrease. Aim. This observation has suggested to investigate a pos-
sible causal relationship between HHV-6 replication and mucositis com-
plications. Patients and method. We used a quantitative PCR test for HHV6
to assay plasma samples prospectively collected from a cohort of 17
autologous and 21 allogeneic HSCT recipients, 36 of them had suffered
by mucositis. In a subset of 29, prevalent mucositis score was 3 or 4. The
acute leukaemias and the lymphoproliferative disorders were the major-
ity (31/38). Results. Our data show that 27,5% of 29 patients (4 autolo-
gous, 4 allogeneic-SCT) had elevated levels of DNA-HHV6 copies
gEq/mL (mean 26903±18527, range 4622-54600). The presence of HHV-
6 DNA in plasma suggested active viral replication associated to severe
mucositis and febrile episode. All episodes were treated with Ganciclo-
gir 5 mg/kg% twice day for two weeks. Notably, all patients accounted
for fast improvement of clinical signs and recovery of the blood param-
eters. The time of viral clearance approximately occurred in seven days.
Following, only one patient manifested a second HHV-6 reactivation.
Consideration. Patients who experienced severe, longer mucositis post-
engraftment had a higher probability of concomitant HHV-6 reactivation
incidence. This clinical observation need to be supported by stronger
evidence. However, the good answer to the therapy has surely reduced
the pain, the uneasiness and has shortened the times of recovery from
the mucositis complications improving the life quality of HSCT pts. 
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RETROSPECTIVE EVALUATION OF 314 CENTRAL VENOUS CATHETERS (CVC) IN ADULT
HAEMATOLOGY PATIENTS.

Bellora A, Tamiazzo S, Gioia D, Primon V, Gambarini L, Candeo MG,
Allione B, Salvi F, Levis A
Department of Haematology, SS Antonio e Biagio Hospital, Alessandria, Italy

Introduction. Central venous catheter (CVC) infections and thrombo-
sis are the most important complications, that can induce an untimely
removal in haematology patients. We analysed the fate of CVCs
implanted in our patients, with particular attention to unfavourable
events and factors that can predict untimely removals. Methods. We ret-
rospectively analyzed 314 CVCs implanted between January 2002 and
December 2005. All patients underwent high dose chemotherapy and/or
stem cell transplantation and prophylaxis with ciprofloxacine or lev-
ofloxacine during aplasia. A protocol of periodic CVC surveillance cul-
tures was followed. Results. Distribution of patients for age was: 54
(17%) < 40 y; 84 (27%) from 40-60 y; 176 (56%) > 60 y. Diagnosis dis-
tribution was: acute leukaemia 150 (48%); lymphoma 107 (34%); mul-
tiple myeloma 41 (13%); others 16 (5%). 253 (81%) CVCs were
Groshong type. CVC insertion was subclavicular in 277 cases (88%)
and jugular in 37 (12%). The median CVC duration was 6 months (range
7 days-22 months). Removals were independent of any CVC-related
complications in 246 cases (78%), while they were performed in
advance as a consequence of infections, malfunction and thrombosis in
39 (12%), 27 (9%) and 2 (1%) cases respectively. At least one episode
of subcutaneous phlogosis was evident in 181 cases (57%) (inci-
dence=6.25/1000 CVC-days). 147 subcutaneous infections (81%) were
managed without CVC removal. One or more positive surveillance cul-
tures were evident in 79/231 CVSs (34%). A vein thrombosis was
demonstrated in 13 (4%) patients. Untimely removals were independ-
ent of age, diagnosis, subcutaneous infections and positive surveillance
cultures. Positive surveillance cultures were more frequent for Gram+
(86) than for Gram- bacteria (14). Among 107 positive haemocultures,
performed in course of fever, 78 (73%) evidenced Gram+ micro-organ-
isms, 21 (19%) Gram-, 2 (2%) mycetes and 6 (6%) the association of
both Gram+ and Gram- in two subsequent cultures. Surveillance and in
course of fever cultures were concordant in 83% of cases. Septic events
were predicted by both a positive surveillance culture (63% vs 25%,
p<0.01) and a subcutaneous infections (43% vs 23%, p<0.01). Conclu-
sions. Untimely CVC removal was present in 22% of patients, manly for
infections. Both positive surveillance cultures and subcutaneous phlogo-
sis are predictive of subsequent septic events and can be useful to choose
an empiric antibiotic therapy in case of fever. 

PO-274
BLOOD LETTING THERAPY IN HCV-RELATED IRON OVERLOAD - PART 1: EVALUATION OF
CLINICAL, HEMATOLOGICAL AND HEPATIC PARAMETERS

Paesano L,1 D'Onofrio M,1 Gentile I,3 Viola C,3 D'Agostino E,2 Perna E,2

Piazza M,3 Borgia G,3 Formisano S2

Immunohematology and Transfusion Medicine, 1Hospital of Naples S. Giovan-
ni Bosco; 2University of Naples Federico II; 3Infectious Diseases, University of
Naples Federico II, Italy

Introduction. Hemosiderosis is a metabolic, genetic or secondary,
pathology characterized by tissue deposition of iron determining fibro-
sis and functional failure of involved organs (liver, heart and endocrine
glands). If contraindications do not exist (anemia, hypoproteinemia, car-
diovascular diseases), iron overload is treated by phlebotomy. METH-
ODS We have evaluated clinical and laboratory results obtained in 19
patients affected with hemosiderosis secondary to C hepatitis, treated
in University, submitted to a cycle of weekly phlebotomy (450 mL of
whole blood), in order to obtain a complete iron depletion. Tests were
performed before the therapy (T0), 7 days after the treatment (T1) and
after a follow-up (T2). RESULTS At T0, patients showed (mean±SE):
RBC=4.9±0.1×106/µL; Hb=15.6±0.3 g/dL; PLT=197±13×103/µL;
PT=99.5±2.9%; Ferritin (F)=398.9±56.1 ng/mL and Transferrin Satura-
tion (TS)=42.5±2.5%, ALT=110 U/L. The therapeutic cycle was com-
posed by 4.3±0.5 phlebotomies (range 1-9). At T1: RBC=4.3±0.13;
Hb=13.4±0.3; PLT=228±15; PT=98.5±1.7; F=51.8±4.7 and TS=16.7±2.8,
ALT=76. After a follow up of 47.7±13.9 days; at T2: RBC=4.7±0.11;
Hb=14.4±0.4; PLT=231±17; PT=97.8±2.4; F=39.5±5.6 and TS=25.9±3.7,

ALT=73. gamma-GT was respectively 62, 52 and 55 U/L (T0 vs T1:
p=0.011; T0 vs T2: p=0.043). Bilirubin significantly decreased between
T0 and T1 (0,81 and 0,56 mg/dL, p=0.002) and gone up at T2 (0.56,
p=0.055) but not significantly. Albumin, prothrombinic activity and ALP
showed no significant variations. From a clinical point of view, patients
reported to well tolerate the treatment and to feel a generic sensation of
well-being and of lesser tiredness; main problems were: the difficulty in
finding the vein, the pain linked to puncture and a sensation of malaise
during or just after the phlebotomy. DISCUSSION With a weekly fre-
quency, it is possible to complete the therapeutic cycles without caus-
ing an anemia and avoiding complications or adverse reactions. More-
over iron depletion is maintained for a long time thanks to stimulation
of hemopoiesis, due to iatrogenic bleeding. At the end, a positive action
is also obtained on hepatic inflammation, thanks to removal of iron
overload acting as a further pathogenic factor upgrading the cytopathic
effects of HCV. In conclusion, blood letting is a favorable, safe and eco-
nomic treatment and the iron depletion does not represent a limiting fac-
tor for specific antiviral treatments determining an anemization of
patient.

PO-275
BLOOD LETTING THERAPY IN HCV-RELATED IRON OVERLOAD - PART 2: EVALUATION OF
HFE GENETIC MUTATION, HCV GENOTYPE AND VIRAL LOAD

D'Onofrio M,1 Paesano L,1 Gentile I,3 Viola C,3 D'Agostino E,2 Perna E,2

Piazza M,3 Borgia G,3 Formisano S2

Immunohematology and Transfusion Medicine, 1Hospital of Naples S. Giovan-
ni Bosco; 2University of Naples Federico II; 3Infectious Diseases, University of
Naples Federico II, Italy

Introduction. Iron overload is observed in about 30% of patients affect-
ed with HCV+ chronic hepatitis and it may be related with hepatic
inflammation and fibrogenesis. Aim of study has been to detect an even-
tual reduction in viral replication (HCV-RNA) consequently to a thera-
peutic cycle of blood letting, performed to reduce the secondary hemo-
siderosis. METHODS We have evaluated the iron overload in 19 patients
by assaying ferritin, plasmatic iron, total iron binding capacity (TIBC)
and transferrin saturation (TS). The most frequent genetic mutations of
HFE gene (C282Y e H63D) were searched; moreover HCV-RNA load
and HCV genotype were also investigated. Patients have been treated
by phlebotomy (400-450 mL with the mean of 5±2 blood letting) of
whole blood every week. The laboratory evaluation has been performed
before starting the treatment (time 0), and after a follow up of 7 days
(time 1) and of 30 days (time 2) after the last phlebotomy. RESULTS
Genetic mutations for C282Y were absent either in homozygosis either
in heterozygosis, while 4 patients were heterozygote for H63D. Viral
typing resulted: genotype 1 for 16 viruses, genotype 2 in 1 case, as geno-
type 3 and 4. At time 0, patients showed these values (mean ±SD): Fer-
ritin=399±244 ng/mL, Iron=146±27 µg/mL, TIBC=350±48 microg/mL,
TS=43±6%. At sequent controls, Ferritin levels significantly decreased
(51 at time 1; 39 at time 2); Iron also significantly decreased at time 1 (63),
but not at time 2 (87); TIBC showed no statistical significant variations;
moreover TS significantly decreased between time 0 and 1 and it did not
significantly go up at time 2. Viral load has not been significantly influ-
enced by phlebotomy (time 0= 657.500 UI/mL and time 2= 655.805).
Discussion. Blood letting results effective in the treatment of hemosidero-
sis, permitting a rapid iron depletion and its maintenance for a follow
up of 47.7±13.9 days. From a clinical point of view, patients refer a gener-
ic improvement of general health conditions. Our results demonstrate
that iron overload, in our patients, is certainly secondary, in fact the
observed HFE mutations was unable alone to determine hemosiderosis.
Moreover we have observed a total indifference of viral load, independ-
ently by viral genotype, to phlebotomy treatment, demonstrating that
blood letting represents a valid therapy to prevent some complications
of viral infection but it is not of aid in the treatment of primary pathol-
ogy, linked at active viral replication. 
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FIVE CASES OF REACTIVATION OF HEPATITIS B INFECTION AFTER AUTOLOGOUS BONE
MARROW TRANSPLANTATION IN HEPATITIS B IMMUNE PATIENTS.

Pezzullo L, Guardascione M,1 Ferrara MG, Finizio O, Rocco S, 
Amitrano L,1 Bene L, Martorelli C, Mettivier L, Mettivier V
Hematology Division A.Cardarelli Hospital; 1Gastroenterology Division A.Car-
darelli Hospital, Italy

Immunosuppression, including that which occurs following bone mar-
row transplantation (BMT), potentially results in the reactivation of
infections that are otherwise latent or controlled by effective immune
surveillance. Although development of surface and core antibodies and
loss of surface antigen following acute hepatitis B virus (HBV) infection
is thought to represent clearance of the virus, evidence exists to support
the possibility that the virus may remain latent within the liver. We
describe five cases of reactivation of HBV infection (or reverse serocon-
version) in 5 patients with prior infection and apparent clearance of HBV
(i.e., test results positive for antibody to hepatitis B surface antigen
[HBsAb], positive for hepatitis B core antibody [HBcAb], and negative
for hepatitis B surface antigen [HBsAg]) what have developed active
HBV infection (i.e., became HBsAg positive and tested positive for HBV
DNA) after autologous bone marrow transplantation. From May 2001
to May 2007 we have auto transplanted in our division 111 patients (26
AML; 4 ALL; 3 CLL; 11 HD; 26 NHL; 40 MM and 1 TTP) they have
been conditioned with: BEAM: 43; BuCy2: 5; BuMel: 23; MEL200: 32;
others conditioning: 8 patients. In all patients we have effected the tests
serologic for the hepatitis B before the transplantation and they are
results: HBsAg+: 4; HBsAg-/HBsAb+/HBcAb+: 34; HBsAg-/HBsAb-
/HBcAb+: 6; HBsAg-/HBsAb+/HBcAb -: 51 and HBsAg-/HBsAb-/HBcAb
-: 16 patients. In total in our cohort we have 40 patients (36%) with
precedent infection and apparent clearance of HBV. In all the 40 patients
the HBV-Dna test has been effected and they are only 2 patients results
positive for low replication. After a median of observation of 18 months
after transplantation (range 3-48 months) 5 patients (12.5%) (1 AML; 1
CLL and 3 MM) have developed infection B it activates and they have
reverse seroconversion (HBsAg+/HBV-DNA with high replication of
virus). 2 patients have developed an acute hepatitis and 3 a reactivation
sub-clinic. In 3/5 patients has been initiated treatment with lamivudine
and 1 patient (has not been treated with lamivudine) it is dead at month
+4 after transplantation for the hepatitis. The risk of reactivation of HBV
infection is important when considering BMT and the associated
immunosuppression. The potential for poor outcomes (including chron-
ic active hepatitis and fulminant hepatitis) following reactivation of HBV
infection should be noted. Pre-emptive treatment with hepatitis B spe-
cific antiviral therapy may potentially have a role, but this remains to be
studied. In addition, monitoring of hepatitis B serological test results
and/or HBV DNA levels, as well as clinical evidence of reactivation, may
allow for the early detection (and therefore treatment) of this potential-
ly very serious complication.

PO-278
PIPERACILLIN -TAZOBACTAM MONOTHERAPY AS MANAGEMENT OF FEBRILE 
NEUTROPENIA IN PATIENTS WITH ACUTE LEUKAEMIA: A MONOCENTRIC EXPERIENCE

Fanci R, Bartolozzi B, Casini C, Longo G, Bosi A
Department of Haematology, Careggi Hospital and University of Florence, Italy

Background and objective. In recent years B-lactam monotherapy as
empiric approach for febrile neutropenia, has shown an efficacy similar
to the standard combination therapy with an aminoglycoside. Neverthe-
less, this issue remains controversial mainly in selected high-risk patients.
In the present study, we evaluated the impact of monotherapy with
piperacillin-tazobactam in acute leukaemia and potential differences
related to phases of aggressive chemotherapy, type of infections and
degree of neutropenia. Methods. Febrile neutropenic patients were clin-
ically evaluated twice: early (72 hours) and at the end of antibiotic ther-
apy or at the recovery of each episode of neutropenia. Clinical response
was classified as: success without modification (afebrile at 72 hours);
success with modification (addition of an antistaphylococcal agent); fail-
ure (rescue treatment or death resulting from documented or suspected
infection); not evaluable (response obtained with an antifungal in docu-
mented fungal infections or with antiviral therapy). Analysis by a Pear-
son Chi-Square or, when appropriate, Fisher’s Exact Test and a multivari-
ate analysis including use of the logistic regression model was performed.

Results. From June 2003 to December 2005, 80 febrile episodes occurring
in 69 patients were eligible for this study. Overall success rate both with-
out and with modification was 75%: 34% without modifications and
41% with modification. Failure was 25%, (rescue treatment in 15% and
death in 10%). Clinical response was not correlated with the phases of
disease (induction, consolidation and relapse). Gram positive were
responsible for 73% of microbiologically documented infections (DI). A
significant correlation was documented between clinical response and
type of febrile episode(p 0.035): overall success rate was achieved in
67% of DI and in 87% of FUO; success without modification was high-
er in FUO (47%) than in DI (25%); success with modification was high-
er in DI (38%) than in FUO (25%); failure was recorded in 33% of DI
and in 12% of FUO (rescue treatment in 17% of DI and in 12% of FUO;
death only in 8% of DI). These data were also confirmed by multivari-
ate analysis (0.042). Patients with ANC at entry < 500/µL, were success-
fully treated without modifications in 32% of cases; with ANC > 500/µL
in 41% of cases (p ns). Comparing these results with our previous study
evaluating efficacy of combination therapy in the same patient popula-
tion, no significant difference was documented in overall success rate
without modification, in overall outcome during DI and FUO, in over-
all outcome during severe neutropenia and in failure due to death. Con-
clusions. Our study suggests that initial monotherapy with piperacillin-
tazobactam is a reasonable option also in acute leukaemia during severe
neutropenia-induced chemotherapy, although patients with document-
ed infections are likely to require modifications. 

PO-279
DOUBLE EPISODE OF ACUTE HEPATITIS C AND COMPLETE CLEARANCE AFTER
TREATMENT WITH ALPHA-INTERFERON POST AUTO-TRANSPLANTATION IN AML PATIENT
CLINICAL CASE

Pezzullo L, Guadascione M,1 Finizio O, Rocco S, Ferrara MG, Bene L,
Martorelli C, Nunziata G, Mettivier L, Mettivier V
Hematology Division A. Cardarelli Hospital; 1Gastroenterology Division A.Car-
darelli Hospital, Italy

Viral hepatitis is the third most common causes of liver disease in
transplant recipients and causes significant morbidity and mortality.
HCV infection appears to have little short-term impact on survival after
bone marrow transplantation, but is to risk factor veno-occlusive for dis-
ease (VOD) and graft-versus-host disease (GVHD) in allogeneic trans-
plantation. Rarely a reactivation of the virus C causes an acute hepatitis
after chemotherapy and/or transplantation. We describe a case of a dou-
ble acute hepatitis C with complete clearance of the virus after treatment
with alpha - interferon (IFN), after auto-transplant, in patient with AML.
42 year-old woman, in April 2005 diagnoses of AML (FAB M1) has been
treated with DCE in induction, anti-body anti-HCV and HBV negative;
May 2005 CR, the patient has effected consolidation NOVIA with har-
vest of CD34+. June 2005 light increase of the liver enzymes. In August
2005 episode of acute hepatitis (ast: 1700 UI/L; alt: 2000 UI/L; biliru-
bine: 10 mg/dL) anti-body anti-HCV and HBV has negatives; HBV-Dna:
negative and HCV-RNA positive for genotype 1b with 7×106 UI/mL of
copies. In September 2005 the patient has had a resolution of the acute
hepatitis (HCV negative anti-Body; HCV-RNA positive).In October 2005
the patient is in CR and has effected Auto-transplant (conditioned with
BuMel) the attachment has been documented at day +13; the patient has
not had necessity of transfusions neither has shown fever. The liver
enzymes and of cole-stasis were normal. Patient in CR. December 2005
new episode of acute hepatitis (AST: 1500 UI/l; ALT: 2000 UI/L; biliru-
bine: 16 mg/dL), CMV; EBV; HCV and HBV anti-body were negative;
negative HBV-Dna and HCV-RNA: 5×106 UI/Ll of copies. In January 2006
has been started treatment with alpha-IFN 1, 5 MU / 3 days weekly. In
March 2006 the patient has had normal liver enzymes, HCV negative
anti-body and HCV-RNA <600 UI/ml. In June 2006, for bad compliance,
the patient, after 6 months, has stopped the IFN treatment (HCV anti-
body and RNA were negative). The patient is in continuous follow-up
and in CR in May 2007 (+20 months after auto-transplant and +12
months off-therapy with IFN) HCV anti-body and qualitative and quan-
titative RNA are negative. Although very little literature exists of treat-
ment of chronic HCV in patients with BMT, to recent study highlights
the efficacy of combination therapy with pegylated interferon and rib-
avirin, there is no literature in the treatment of acute hepatitis C after
bone marrow transplant. Our experience has shown that the precocious
treatment (+ 3 months after transplantation) with low doses of IFN has
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not engraved on acute evolution of the hepatitis, instead has perhaps
engraved on complete clearance of the virus. Interesting it will be the fol-
low-up of the patient to value possible late liver toxicity correlated with
the double episode of acute hepatitis and with the treatment with IFN
and to value if the complete clearance of the virus is confirmed.

PO-280
PROPHYLAXIS OF PULMONARY FUNGAL INFECTION WITH LIPOSOMAL AMPHOTERICIN B
IN PATIENTS UNDERGOING HAEMOPOIETIC STEM CELL TRANSPLANTATION

Terruzzi E, Parma M, Pioltelli P, Rossini F, Perfetti P, Pogliani EM
Dipartimento di Ematologia e CTMO, Ospedale San Gerardo, Monza, Italy

In the present study we have investigated the safety, efficacy and tol-
erability of liposomal amphotericin (1 mg/kg/day) as fungal prophylax-
is in 46 patients, 16 female and 30 male (median age 47 year), undergo-
ing allogeneic haemopoietic cell transplantation (33 conventional, 6
matched unrelated donors, 7 haploidentical) for the following haema-
tological malignancies: 2 CML, 24 AML, 6 MDS, 3 ALL, 3 IMF, 5 NHL,
3 MM. Different conditioning therapy were employed: 15 Busulphan-
Endoxan, 2 Busulphan-melphalan, 1 TBI, 8 Thiotepa-Endoxan, 8 TBI-
Endoxan, 7 TBI-thiotepa-fludarabine, 1 TBI-Endoxan-thiotepa, 1
Thiotepa-fludarabine-melphalan, 3 Thiotepa-Fludarabine-Endoxan. A
total of 36 (78%) patients developed hyperpyrexia; 20/36 (56%) had
sepsis and 16/36 (44%) had fever of unknown origin. Of these latter 16
patients, 6 were responsive to empiric antibiotic therapy and 10 obtained
defervescence after increasing the dose of liposomal amphotericin B to
3 mg/kg/day in addition to antibiotics. Only one patient (2%) devel-
oped probable invasive fungal infection nine days after transplantation
with positive Aspergillus antigen in blood and infiltrates on CT imag-
ing (halo sign and thereafter cavitation). The dosage of liposomal
amphotericin B was increased to 3 mg/kg/day achieving a partial
response; pneumonia was resolved by adding voriconazole. Two
patients underwent transplantation in the presence of pulmonary fun-
gal lesions acquired during previous induction chemotherapy; in these
two cases transplantation was considered necessary due to the high risk
of recurrence: liposomal amphotericin B was administered at 1
mg/kg/day at the beginning of therapy; when absolute neutrophil count
was lower than 500/uL, the dosage was progressively increased to 3
mg/kg/day. None of these two patients died due to invasive fungal infec-
tion. No signs of hepatic alterations correlated with liposomal ampho-
tericin B therapy were present in any case. Minor alterations in renal
function (creatinine serum levels < 2 times upper normal limits) devel-
oped in only few patients who concomitantly received cyclosporine,
foscavir and amikacin. No allergic or adverse reactions correlated with
treatment were observed in any case. Overall, prophylactic therapy with
liposomal amphotericin B is well tolerated and effective as primary and
secondary prophylaxis in patients undergoing allogeneic transplanta-
tion of haematopoietic stem cells without significant toxicity.

PO-281
SCEDOSPORIOSIS IN PATIENTS WITH ACUTE LEUKAEMIA: A RETROSPECTIVE 
MULTICENTER REPORT FROM ITALY AND LITERATURE REVIEW 

Caira M, Valentini CG, Bonini A, Rossi G, Fianchi L, Girmenia C,
Pagano L
Istituto di Ematologia, Università Cattolica S. Cuore, Roma, Italy

Introduction. To define scedosporiosis incidence, clinical features, treat-
ment options and outcome in acute leukaemia (AL) patients (pts). Meth-
ods. We retrospectively analyzed all proven/probable mould infections
registered in 8,633 pts with AL during 2 epidemiological multicentric
studies conducted between January 1988-December 1997 and January
1999-December 2003. We also reviewed all published Scedosporium cas-
es in AL. Results. During the 15 years period of our surveys, 542 moulds
infections were identified. Only 5 of them were due to Scedosporium,
accounting for a very low incidence (0.08% in AL). All these pts suffered
from resistant (3/5, 60%) or relapsed (1/5, 20%) acute myeloid
leukaemia (AML). The number of cases remained unchanged over years
and did not show any temporal clustering. We registered 2 cases of
breakthrough infections during amphotericin B (AmB) treatment. AmB
was administered in 4 pts; the remaining one received voriconazole.
Outcome was dramatically poor, without any improvement during
years. All patients died, but one of them improved after salvage treat-
ment with voriconazole and died for causes other than scedosporiosis.

As for literature review, a total of 52 cases were analysed, confirming
AML to be the highest risk category. Cases geographic distribution was
most exclusively restricted to Spain. Clinical features were extremely
variable, strongly correlating with pts immune status. Fungemia was as
common in our series (2/5) as in literature data (29/52). Infection dissem-
inated to multiple sites in a very high percentage of pts and outcome was
confirmed to be very poor: 40 pts (77%) died, 7 of them even after
receiving a salvage antifungal therapy. Deoxycolate AmB was the most
frequently employed drug as first line treatment, alone (44%) or in com-
bination with azoles (17%). Dissemination of infection predicted low-
er survival (attributable mortality rate 95% vs 23%, p<0.0001). Some
successful cases using new drugs (i.e. caspofungin, posaconazole) as sal-
vage therapy have been reported. Discussion. Scedosporiosis is extreme-
ly rare, but it represents a great problem for clinicians because of the lack-
ing of an optimal therapy. New antifungal drugs should be considered
as possible treatment options. Antifungal empiric therapy in febrile neu-
tropenia should be targeted to agents other than scedosporiosis, such as
Aspergillus or Candida, which represent the real infectious risk in haema-
tological patients, particularly in AL. 
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ZYGOMYCOSIS IN HEMATOLOGICAL PATIENTS: RESULTS OF A PROSPECTIVE ANALYSIS

Valentini CG, Caira M, Fianchi L, Posteraro B, Cattaneo C, 
Scarpellini P, Ossi C, Fanci R, Bonini A, Ricci L, Pecile P, Tagliaferri A,
Pan A, Pinsi G, Nosari AM, Gesu G, Rossini F, Grossi P, Viviani MA,
Vianelli N, Mirone E, Candoni A, Storti S, Martino P, Girmenia C,
Picardi M, Rossano F, Pagano L
Università‚ Cattolica del Sacro Cuore, Roma, Italy

Introduction. To evaluate clinical features, diagnostic procedures, treat-
ments and outcome of patients (pts) affected by hematological malignan-
cies who developed zygomicosis. Methods. A prospective multicentric
study conducted over 2003-2006 , including 25 patients with hemato-
logical diseases with a proven or probable zygomycosis, admitted in 23
Haematology Divisions in tertiary care or university hospitals. Our casu-
istic has been extrapolated from a FIMUA national survey, that includ-
ed also not haematological patients. Results. From to January 2003 to
December 2006, a total of 46 cases of zygomycosis were identified in a
multicentric study; 25 cases of zygomycosis were observed in haema-
tological patients (54%); their median age was 59 y.o. (range 5-82 );
male/female ratio was 3.2/1. Diagnoses included AML (9 cases), ALL (7),
NHL (5), MDS (2), plasma cell leukemia (1) and CML (1). At the onset
of infection 22 pts (88%) were neutropenic, with a neutrophils count
<0.5×109/L. Three patients (12%) had diabetes mellitus. The most fre-
quent sites of infections were paranasal sinus (10 pts), followed by pul-
monary (7) and rhinocerebral involvement (6). Six patients (24%) had a
disseminated infection. Thirteen patients (52%) have been receiving
steroid therapy within 3 months prior to diagnosis of zygomicosis. The
diagnosis was proven by histological examination in 20 pts (52%) and
among these only 4 were made post mortem. Antifungal treatment was
empirically administered in 13 pts; 23 pts (92%) received antifungal ther-
apy and among them 10 were treated also with radical surgery proce-
dures. Two pts were not treated because of death. The most frequent
antifungal drug was L-Am B (3-5 mg/kg/day), used in 17 pts (74%).
Attributable overalll mortality rate at 30 days was of 40% (10 patients),
that is reduced to 29% among pts receiving L-AmB. Conclusions. Zygomi-
cosis is a rare filamentous fungal infection that occurs most frequently
in neutropenic patients with acute leukemia. In our study it was
observed a reduction of mortality rate, which is significantly lower than
that reported in literature: for example in an our previous multicentric
study we observed a mortality rate of 69% among 59 patients with
proven/probable zygomycosis (41/59 vs 10/25; 69% vs 40%, p<0.01). It
is possible that new extensive, aggressive diagnostic and therapeutic
procedures, such as the use of L-AmB, could have improved the prog-
nosis in these patients.
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THE USE OF CASPOFUNGIN IN PATIENTS WITH HEMATOLOGICAL MALIGNANCIES AND
CONCOMITANT CANDIDEMIA.

Pagano L,1 Fianchi L,1 Fanci R,2 Candoni A,3 Caira M,1 Sanguinetti M,4

Morselli M,5 Valentini CG,1 Mitra ME,6 Offidani M,7 Viale P8

1-4Hematology, Microbiology, Catholic Univ Roma; 2Hematology, Univ Firenze;
3-8 Hematology- Infectious Disease, Univ Udine; 5Hematology, Univ Modena;
5Hematology, Univ Palermo, 6Hematology, Univ Ancona, Italy 

Objective. To evaluate the efficacy of caspofungin in pts with hemato-
logical malignancies (HM) and candidemia Design. The study was con-
ducted in 6 Hematology divisions; pts with clinical evidence of infection
and a positive blood culture for Candida were enrolled. Patients and Results.
Between 2005 and 2006,18 episodes of candidemia among patients with
(hematologic malignancies (HM) were registered. Three pts were exclud-
ed from analysis due to a premature death occurred within 48 hours from
the onset of candidemia. All the 15 enrolled patients [M/F 9/6; median age
50 yo (range 19-71)] with HM (7 AML, 2 ALL; 3 NHL, 3 MM) had received
chemotherapy. Five of them (33%) developed candidemia during a HSCT
procedure (4 allogeneic and 1 autologous). Before the infection onset, 12
pts (80%) were neutropenic (ANC<0.5×109/L) for a median average of 9
days (range 2-41). Other risk factors were: CVC (93%), steroids admin-
istration (53%), mucositis (60%), diabetes (13%), Candida colonization
(33%). Six pts (40%) received systemic antifungal prophylaxis (3 flucona-
zole,1 itraconazole,1 voriconazole) for an average of 13 days (4-46). The
most frequent symptoms were: fever (100%), dyspnoea (27%), jaundice
(13%), diarrhea (13%), shock (13%). Candidemia diagnosis was made
after a median time of 3 days from the onset of fever; Candida species iso-
lated were: albicans 8 pts (53%), parapsilosis 2 (13%), krusei 2 (13%), dublin-
iensis 1 (7%), tropicalis 1 (7%), lusitanae 1 (7%). Caspofungin at standard
dosage was the first-line therapy in 9 pts (60%); in the other 6 pts, previ-
ous antifungal therapy (3 L-AmB, 1 itraconazole, 1 fluconazole, 1
voriconazole) was changed to caspofungin at candidemia diagnosis after
no more than 48 hours of treatment. The median duration of caspofun-
gin therapy was 13 days (range 6-26). No side effects were registered.
Antifungal treatment was efficacious with remission of fever and other
symptoms and negative blood cultures in 11 pts (73%). At 30 days fol-
lowing candidemia onset, 7 pts had died (47%), but the candidemia was
responsible for the mortality in only 4 pts (overall attributable mortality
27%). Conclusions. Our data confirm the same efficacy of Caspofungin in
the treatment of pts with HM and concomitant candidemia as well as it
was reported for non hematological subgroups. Caspofungin was well
tolerated also in very compromised pts. 

PO-284
INFECTIOUS COMPLICATIONS IN PATIENTS UNDERGOING AUTOLOGOUS STEM CELL
TRANSPLANTATION (ASCT)): A SINGLE CENTER RETROSPECTIVE ANALYSIS OF 
ANTIBIOTIC STRATEGY

Irrera G, Messina G, Martino M, Console G, Pucci G, Moscato T,
Fedele R, Massara E, Iacopino P
Centro Unico Regionale Trapianti e Terapie Cellulari Alberto Neri, Azienda
Ospedaliera Bianchi-Melacrino-Morelli, Reggio Calabria, Italy

The principal complication in patients undergoing ASCT is infection.
In the last decade, we have learned that the infectious risk is not equal
for all bone marrow transplants and, consequently, the antibiotic thera-
py needs to be rationally adapted. ASCT is considered to low risk infec-
tious; also in our experience, the approach to the antibiotic therapy has
been modulated. We have performed 552 ASCT; 410 (337 single, 73
double) have manifested a febrile episode. The percentage of transplant-
ed haematological malignancies is equally distributed between the two
groups: single ASCT and double ASCT, with the exception of acute
leukaemia present only in single ASCT group. No significant differences
between the two groups with respect to the number of stem cells infused
(6.5±4.2×106/kg in single ASCT vs. 6.0±2.7×106/kg in double ASCT), the
time to granulocyte recovery (9.7±2,3 days in single ASCT vs. 9.5±1.2
in double ASCT) and the neutrophils < 100 mmc (6,5±3.7 days in in sin-
gle ASCT vs 5.6±2.7 in double ASCT ) were observed. The main char-
acteristics of infectious and antibiotic therapies have been detailed in the
Table 1. Overall, these data suggest that: 1) Monotherapy (Cephalosporin
or Piperacillin/tazobactam) in 1st Line is efficacy as antibiotics associa-
tion; 2) FUO is in majority between the EORTC criteria in two groups
(60%, redundant data in literature), 3) Gram+ represent the principal

bacteria isolated. Of note, deaths infection-related are very low (1,4%).
In conclusion, febrile episodes in ASCT can be treated with antibiotic
monotherapy with safety and efficacy; this approach reduce the over
treatment risk without increase morbility and mortality by infection.
This strategy appears to reduce them with adapted cost-benefit and
reduces the risk of bacterial resistance. 

Table 1. 

Total ASCT n./% Single ASCT n./% Double ASCT n./%

Fever y/n 410(77)/121 (23) 337 (80)/80(20) 73 (64)/41(36)

EORTC criteria Classification
FUO 247 (60) 203 (60) 44 (60)
Bacteremia 81 (19) 65 (20) 13 (18)
Microb. Documen. 7 (2) 6 (2) 1 (2)
CVC-related 54 (13) 42 (13) 12 (16)
Clinical. Documented 24 (6) 21 (7) 3 (4)

Microrganism Isolated
Gram+ 113(275) 93 (27%) 20 (27%)
Gram- 21 (55) 16 (5%) 5 (7%)
Polimicrobic 2 (0,4%) 2 (1%)
Fungi

Antibiotic Therapy 1st line
Mono therapy 174 39
Antibiotics association 163 34

Response to antibiotics, t1st line
Mono therapy 152/213 (71%) 125 / 174 (72%) 27/39(69%)
Antibiotics association 135/197 (69%) 112/163 (69%) 23/34 (68%)

Mortality 6/410 (1,4%) 5/337 (2%) 1/73 (1,4%)
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HBV REACTIVATION IN HBSAG NEGATIVE PATIENT AFTER RITUXIMAB THERAPY FOR NON
HODGKIN LYMPHOMA

Pezzullo L, Amitrano L,1 Bene L, Rocco S, Finizio O, Ferrara MG, 
Buonanno MT, Nunziata G, Mettivier L, Mettivier V
Hematology Division A.Cardarelli Hospital; 1Gastroenterology Division A. 
Cardarelli Hospital, Italy

The chimeric anti-CD20 monoclonal antibody, rituximab, a monoclon-
al antibody very active in the treatment of CD20+ lymphomas, especially
in follicolar lymphoma. This anti-body have selective action on B lympho-
cytes, it is considered a moderate immunosuppressant in terms of infec-
tion. We describe a case of reactivation HBV after treatment with ritux-
imab in patient with NHL auto-transplanted. 60 year-old male HbSAg+;
in June 1999 diagnoses of follicular NHL, the patient has been treated with
chemotherapy in other division and it gets the complete remission (CR);
in June 2003, in our observation, for relapse of the lymphoma; has been
treated with two cycles of R-IEV and in prophylaxis with lamivudine and
has been harvest CSP after the second cycle. In August 2003 the patient
are in PR and in September 2003 have effected auto-transplant; has been
continued treatment with lamivudine. In April 2005 (+ 18 months after
auto-transplant) the patient suspends the treatment with lamivudine, is in
CR, HBsAg–; HBsAb+ and HBcAb+; HBV-Dna <60 UI/mL. In October 2006,
initial relapse of the lymphoma disease has been documented (TC small
lymph nodes in lateral-cervical with positive PET) HBV-Dna <60 UI/mL.
Begins therapy with rituximab 375 mg/mq weekly for a total of 4 doses.
The patient has been revalued in January 2007, TC and PET were nega-
tive. Minimal liver enzymes increased and the reactivation HBV has been
documented (HBsAg+; HBsAB+; HBcAB+ and HBV-Dna: 11×106 UI/mL).
The patient begins new treatment with lamivudine. In May 2007 the
patient is in good conditions, in CR of lymphoma and the liver enzymes
are normal and the situation of HBV has shown: HBsAg+; HBV - Dna:
3×105 UI/mL, not evident to the genotype a mutation and resistant vari-
ant, the patient continues treatment with lamivudine. Several such HBV
reactivations were reported after combined rituximab and multiagent
chemotherapy for B-cell lymphomas. This is a case of HBV reactivation
occurring during the following rituximab monotherapy in the absence of
any other immunosuppressive factor. Pre-emptive treatment with hepa-
titis B-specific antiviral therapy may potentially have a role, also in these
patients, but this remains to be studied. In addition, monitoring of hepa-
titis B serological test results and/or HBV DNA levels, as well as clinical
evidence of reactivation, may allow for the early detection (and therefore
treatment) of this potentially very serious complication.
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MYELODYSPLASTIC SYNDROMES

PO-286
ANTI-ERYTHOBLAST AUTOIMMUNITY IN REFRACTORY ANEMIA (RA) AND RA WITH
RINGED SIDEROBLASTS

Barcellini W, Zaninoni A, Imperiali FG, Colombi M, Zanella A

U.O. Ematologia 2, IRCCS Fondazione Ospedale Maggiore Policlinico, Man-
giagalli e Regina Elena, Milan, Italy

Myelodysplatic syndromes (MDS) are characterised by ineffective
and dysplastic hematopoiesis and peripheral cytopenias. Moreover,
autoimmune phenomena, mainly directed against RBC, are described in
early MDS, i.e. refractory anemia (RA) and RA with ringed sideroblasts
(RARS). In this study we evaluated autoimmunity in BM from 44
patients with early MDS by a method named mitogen-stimulated-direct
antiglobulin test (MS-DAT), performed by stimulating BM with PMA
and PHA and detecting antibodies in supernatants by competitive solid
phase ELISA. Furthermore, to characterise the BM target cell of the MS-
DAT positivity, we tested supernatants of positive and negative cultures
on CD45-positive (myeloid cells) and CD45-negative cells (erythrob-
lasts), separated by magnetic beads. Finally, we studied the effect of
BM-MS-DAT positive culture supernatants on clonogenic activity of
normal BM (CFU on methylcellulose medium). Results showed that BM
MS-DAT was positive in 19/44 patients (43%). Positive patients had
increased erythroblast counts and signs of hemolysis (i.e higher reticu-
locytes, indirect bilirubin, and LDH, and lower haptoglobin) compared
with MS-DAT negative ones. Incubation of CD45-negative (erythroid)
and CD45-positive (myeloid) BM precursors with BM-MS-DAT positive
supernatants, showed that the reactivity was mainly directed against
autologous erythroblasts. On the contrary, MS-DAT negative BM super-
natants had negligible reactivity with CD45-negative cells both from
BM MS-DAT positive and negative patients. Regarding the effect on
clonogenic activity, we found that addition of BM MS-DAT positive
supernatants increased the overall cellularity of CFU smears along with
the appearance of diserythropoietic signs (nuclear atypia i.e. multiple
nuclei, nuclear inclusions, and intercellular bridges). At variance BM MS-
DAT negative supernatants had no effect on CFU smears. In conclusion,
our results show an autoimmune reactivity against erythroblasts in RA
and RARS patients with peripheral signs of hemolysis. BM culture super-
natants from patients with this autoimmune reactivity induced normal
BM progenitors to an hyperplastic and diserythropoietic growth in vit-
ro. 

PO-287
WPSS APPLICATION IN A CONSECUTIVE SERIES OF 650 MDS PATIENTS

Breccia M, Latagliata R, Carmosino I, Cannella L, Levi A, Frustaci A,
Stefanizzi C, Volpicelli P, Alimena G

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

A new prognostic scoring system, called WPSS, has been proposed for
MDS, based on the evidence that transfusion requirement has a prog-
nostic role in MDS patients. This score was based on WHO diagnostic
category, cytogenetic abnormalities and transfusion need. We tested
these parameters in our series of 650 MDS patients with the aim of val-
idating their prognostic value. WPSS was calculated according to Mal-
covati et al, by summing the scoring value of the following variables: a)
cytogenetic abnormalities evaluated according to the IPSS (0 for good,
1 for intermediate, 2 for poor risk); b) WHO category (0 for RA, RARS,
5q-; 1 for RCMD and RCMD-RS, 2 for RAEB-1 and 3 for RAEB-2); c)
transfusion requirement (0 for absent and 1 for regular requirement).
We applied this score to 411/650 patients with available data and exclud-
ed patients without evaluable karyotype, and those with FAB RAEB-t
and CMML category, not included in the WHO classification. WPSS
scoring values stratified the 411 patients into five risk groups: very low
(score 0, 32 patients), low (score 1, 76 patients), intermediate (score 2,
86 patients), high (score3-4, 187 patients) and very high (score5-6, 30
patients). We tested this score in univariate analysis by analyzing clini-
cal features at presentation and found a correlation with several param-
eters (haemorrhagic symptoms, p=0.034; platelet count, p=0.010; neu-

trophil count, p=0.0001; trilinear dysplasia, p=0.0001; infections at pres-
entation, p=0.006). No statistical significances were found as to Hb lev-
el, WBC count, sex and age. WPSS categorization also showed an impact
on prediction of leukemic evolution (p=0.001) and on survival
(p=0.0001). Time from diagnosis to first transfusion was variable, rang-
ing from 12 days to more than 3 months (median of 1.5 month). Over-
all survival of different WPSS categories ranged from 57 months for
patients with score 0 to 23 months for patients with very high risk score
(5-6) (p=0.001). In conclusion, also in our study application of WPSS to
WHO classification validating the importance of including transfusion
requirement in the prognostic disease assessment.
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KARYOTYPE EVOLUTION AND AML PROGRESSION IN 163 MYELODYSPLASTIC 
SYNDROMES (MDS)

Bernasconi P, Boni M, Cavigliano PM, Giardini I, Zappatore R, Cal-
abroni S, Rocca B, Dambruoso I, Caresana M, Astori C, Lazzarino M

Division of Hematology, Fondazione IRCCS Policlinico San Matteo, Universi-
ty of Pavia, Italy

Various studies have demonstrated that in MDS the cytogenetic pat-
tern is one of the most important prognostic factors. However, very few
have evaluated whether the karyotypic pattern of the dysplastic clone
presents variations during disease outcome and how these newly devel-
oped chromosomal abnormalities affect overall survival (OS) and pro-
gression-free interval (PFI). Providing answers to these issues is the main
goal of the present study, which is also aimed at distinguishing chromo-
somal defects marking a simple karyotypic instability from those truly
heralding MDS/AML progression. The 163 patients entered in the study
and examined between January 1990 and December 2005 were part of
a larger series of 491 consecutive MDS patients analysed at our Institu-
tion. They were 81 females and 82 males with a median age of 60 years
(range 18-89). According to FAB classification 31 patients were diag-
nosed as refractory anemia with ringed sideroblasts (RARS), 56 as RA,
65 as RA with excess of blasts (RAEB) and 11 as RAEB in transforma-
tion. According to WHO classification, which could be applied to 152
patients, 18 patients were diagnosed as RARS, 23 as RA, 12 as 5q- syn-
drome, 33 as refractory cytopenia with multilineage dysplasia with or
without ringed sideroblasts, one as unclassifiable MDS, 31 as RAEB-1
and 34 as RAEB-2. Based on IPSS score, 36 patients were considered
low-risk, 61 intermediate-1 risk, 42 intermediate-2 risk and 24 high-risk.
At the time of the study 62 have experienced MDS/AML progression.
Median cytogenetic follow-up was 23 months (range 2-168) and all the
patients underwent at least three cytogenetic analysis. On clinical diag-
nosis sixty-four patients presented a normal karyotype, twelve 5q-, eight
–7, six 7q-, nine +8, seven 12p-, seven 20q-, thirty-nine various defects
and four complex karyotypes (with ≥3 defects). Interestingly, seven addi-
tional patients who showed normal and abnormal metaphases (1-3 with
various defects not revealed by FISH) reverted to a completely normal
karyotype confirmed by FISH. During follow-up a karyotype evolution
was revealed in 51 patients (31.2%) and significantly predicted
MDS/AML progression (p<0.001). Cytogenetic progression happened in
37/62 (59.6%) patients who experienced AML evolution and in only
14/101 (13.8%) patients who did not. In the 37 patients who evolved to
AML the most common defects were +8 (21.6%), 5q- (13.5%), 7q-
(8.1%), 17p- (8.1%), 3q- (5.4%), in contrast in the 14 who did not
progress various defects in a limited number of cells were observed.
Analysing all the 62 patients who progressed, cytogenetic evolution
occurred in 13/17 normal karyotypes, 2/3 5q- syndromes, 3/4 7q-, 3/8
+8, 3/5 20q-, 9/15 various defects and 2/2 complex karyotypes; in con-
trast karyotype progression was seen in only 2/8 monosomy 7 and in
none 3q- patients. Intriguingly, a patient with 5q- syndrome developed
an additional clone with a single +8 which became predominant upon
progression into RAEB-2 and a RA patient showed the disappearance of
the original clone marked by a t(7;16)(p15;p13) and developed a new
clone with 5q- and +8 just before AML progression. In conclusion, i) in
our series karyotypic evolution occurred in 31% of patients; ii) non clon-
al defects, not confirmed by FISH, simply signed the genetic instability
of the dysplastic clone; iii) +8, del(7)(q31q35) and 17p- were the clonal
defects and represented the true steps of disease progression iii) cytoge-
netic evolution significantly predicted MDS/AML progression and in
the IPSS good risk cytogenetic category completely changed patients
clinical outcome.
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CLINICAL PRESENTATION OF MYELODYSPLASTIC SYNDROMES (MDS). THE EXPERIENCE
OF THE PIEDMONT MDS REGISTER

Salvi F, Gioia D, Cilloni D, Ferrero D, Marmont F, Audisio E, Boccomini
C, Bonferroni M, Cametti G, Ciravegna G, Darbesio A, Dellacasa C,
Freilone R, Gatto S, Lunghi M, Gallamini A, Gaidano G, Girotto M,
Marinone C, Messa E, Perticone S, Pollio B, Tonso A, Saglio G, Levis A
On behalf of the Piedmont MDS Registry, Alessandria, Italy

Introduction. MDS patients are treated from haematology and internal
medicine or geriatric institutions and information from clinical studies
is not always representative of MDS population, as a consequence of a
selection bias. The Piedmont MDS register, based on the cooperation
from both haematology and internal medicine institutions of our region,
has been active since 1999. We analyse here, for an epidemiology pur-
pose, clinical and laboratory information from our data base. Patients
and Methods. Data at diagnosis were prospectively recorded through our
website. Follow up information was updated once a year. From 1999 to
2006, 931 MDS patients (pts) were registered at diagnosis. 117 pts were
excluded because RAEB-t (41) or CMMoL (76). The remaining 814 pts
are the object of the present work. Results. Age was: < 60 y 111 (14%);
60-69 y 229 (28%); 70-79 y 329 (40%); > 80 y 145 (18%). Pts were clas-
sified according to bone marrow blast percentage as follows: non-RAEB
503 (62%); RAEB-I 180 (22%); RAEB-II 131 (16%). 476 (58%) pts were
registered from haematology and 338 (42%) from internal medicine
departments. Hb (gr/dl) levels were recorded in 781 pts: > 12 gr/dl in 111
(14%); 12-10 in 163 (21%); 10-8 in 311 (40%); < 8 in 196 (25%). Anaemia
(Hb<12) was the only haematological abnormality in 40% of pts, while
it was associated to thrombocytopenia (<100.000/mm3), neutropenia
(<1000/mm3) or both in 20%, 9% and 16% of pts. An isolated throm-
bocytopenia or neutropenia was present in only 8% and 2% pts respec-
tively. The association of thrombocytopenia and neutropenia without
anaemia was present in 1% of pts. No cytopenia was present in 4% of
pts. Data on co-morbidities was available in 310 pts: 58 (19%) did not
show any co-morbidities, while 252 (81%) presented one or more co-
morbidities. The IPSS prognostic score was calculated in 599 pts: 467
(78%) low or int-1 and 132 (22%) int-2 or high. 199 causes of death
were registered: leukaemic evolution 56 (28%); infections 31 (16%); oth-
er complications due to cytopenia 29 (14%); other age or co-morbidity
related causes 83 (42%). Conclusions. MDS people have been confirmed
a group of elderly frail pts. Most of them are non-RAEB at low or int-1
IPSS risk. Anaemia is the most frequent symptom and many pts die of
MDS unrelated causes. Age and co-morbidities play an important role
in defining the treatment strategy and an improvement in supportive care
is probably even more useful than new aggressive anti-leukaemic ther-
apies.
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RETROSPECTIVE ANALYSIS OF 420 PATIENTS WITH MYELODYSPLASTIC SYNDROME:
MORPHOLOGICAL FEATURES AND PROGNOSTIC IMPLICATION

Travaglino E,1 Benatti C,1 Guglielmana BK,1 Della Porta MG,2

Malcovati L,2 Ascari E,1 Cazzola M,2 Invernizzi R1

1Internal Medicine and Medical Oncology and 2Division of Hematology, Univer-
sity of Pavia, IRCCS Policlinico S. Matteo Foundation, Pavia, Italy

In 1999 the World Health Organization (WHO) updated the FAB clas-
sification introducing bone marrow (BM) multilineage dysplasia as
parameter to increase prognostic accuracy in myelodysplastic syndrome
(MDS) classification; nevertheless a structured and reproducible
approach for the precise definition and quantification of BM dysplasia
is still lacking. Moreover the precise relationship between cytopenia and
dysplasia needs to be clarified. In particular it is unclear how anemia
associated with multilineage dysplasia, and bi- or pancytopenia associ-
ated with unilineage dysplasia should be classified. We evaluated dyshe-
mopoietic features in BM samples from 420 MDS patients previously
classified according to FAB criteria, and from 200 patients with hypore-
generative anemia. A structured cytomorphological examination was
performed by counting 100 nucleated cells for each hematopoietic line-
age and classifying them for their dysplastic changes and a panel of dys-
plastic features showing a better sensitivity and specifity for MDS iden-
tification was developed. Many of these morphological abnormalities
were significantly associated with poor outcome; moreover total

myeloid and megakaryocytic dysplasia showed an unfavourable prog-
nostic value (p=0.0008 and p=0.0001 respectively). This panel was
employed in association with the evaluation of blast and sideroblast per-
centage, besides blood count and cytogenetic analysis, to reclassify MDS
patients by WHO proposals. 309 MDS cases were correctly reclassified;
39 were unclassifiable for inadequate BM smears and 72 belonged to oth-
er hematopoietic neoplasms. In univariate analysis percentage of BM
blasts, multilineage dysplasia and two or more cytopenias were associ-
ated with worse outcome but multivariate analysis failed to confirm the
prognostic unfavourable value of cytopenias. Thirty-seven low risk MDS
patients (18%) presented discordant findings: in 17 cases bi- or pancy-
topenia was associated with unilineage dysplasia and in 20 cases anemia
was associated with multilineage dysplasia. Kaplan Meier estimates of
overall and leukemia-free survival showed that all patients with multi-
lineage dysplasia had a significant worse outcome, independently of the
number of peripheral cytopenias (p=0.003). In conclusion our data sug-
gest that the definition of BM dysplasia with a standardized morpholog-
ical panel, improving microscopic examination objectivity and repro-
ducibility, is needed for a correct application of WHO classification.
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7-COLOR MULTIDIMENSIONAL FLOW CYTOMETRY (MDF) TO IDENTIFY NORMAL AND
ABNORMAL MYELOID AND MONOCYTOID POPULATIONS IN MYELOPROLIFERATIVE 
DISORDERS (MPDS) AND MYELODYSPLASTIC SYNDROMES (MDSS)

Gervasi F, Tortorici V, Tomaselli C, Giambanco C, Pagliaro M, 
Pagnucco G.
U.O. Ematologia con TMO Dipartimento Oncologia A.R.N.A.S Civico Ben-
fratelli, G. Di Cristina e M. Ascoli, Palermo, Italy

In our opinion MDF represents a highly reproducible and objective way
of assessing the antigen expression in myeloid or monocytoid matura-
tion as well as in benign reactive or malign proliferation or in normal
marrow regeneration through analysis expression of multiple antigens
on a single cell to identify normal or abnormal patterns of proliferation.
The aim of this study is to correlate the normal antigen expression dur-
ing haematopoietic development as determined by MDF with the dys-
regulation of haematopoiesis observed in MDS and MPDs. We have
elaborated a 7-color immunofluorescence protocol; forward scatter (FSC)
and side scatter (SSC) were collected along with 7-color antibodies com-
bination to generate 9 parameters per cellular event. 7-color flow cyto-
metric immunophenotyping was performed on flow cytometer Cyan
ADPTM (Dako, Ft Collins, CO, USA). The anti-CD45 antibody was
included in each tube for gating purposes. The following panel of anti-
bodies was used in all of the cases: 1. CD66b-Fitc/CD235a-Pe/CD45-
PB/CD71-Pe-Cy5/CD11b-Pe-Cy7/CD117-APC/CD16-APC-Cy7; 2.
CD15-Fitc/CD13-Pe/CD45-PB/CD38-Pe-Cy5/CD33-Pe-Cy7/CD34-
APC/CD16-APC-Cy7; 3. TdT-Fitc/CD56-Pe/CD45-PB/CD34-Pe-Cy5/
CD10-Pe-Cy7/Mpo-APC/CD16-APC-Cy7; 4. CD64-Fitc/CD14-PE/
CD45-PB/CD123-Pe-Cy5/CD33-Pe-Cy7/HLA-DR-APC/CD16-APC-
Cy7. We have been able to design combinations of antibodies to distin-
guish normal from abnormal maturation and the patterns of expression
of CD13, CD33, CD16, CD15, CD66b, and CD11b which we observe
in MDSs are able to identify maturational anomalies and asincronous
antigen expression. Our results indicate that 7-color flow cytometry
allows to distinguish normal from abnormal myelopoiesis with high
sensitivity and specificity respect to the patterns described in literature
with three or four color flow cytometry. 

PO-292
MODIFICATION OF KARYOTYPE IN THE FOLLOW-UP OF PATIENTS WITH 
MYELODYSPLASTIC SYNDROME. A STUDY OF 119 ANALYSES IN 79 PATIENTS

Drera M, Pelizzari AM, Bellotti D,1 Marocolo D,2 Barlati S,1

Facchetti F,2 Rossi G
Divisione Ematologia, Spedali Civili, Brescia; 1Dipartimento di Scienze Bio-
mediche e Biotecnologie, Sezione di Biologia e Genetica, Università degli Studi
di Brescia; 2I Servizio di Anatomia Patologica Spedali Civili, Cattedra di Anato-
mia Patologica, Università degli Studi di Brescia; Brescia, Italy

Introduction. The significance of changes in specific chromosomal aber-
rations during the follow-up of myelodysplastic syndromes (MDS) is
still unknown. Methods. In 79 MDS pts aged 68 ys (range 15-91),
male/female ratio 1,5, followed for a median of 13 months (range 0-97),
a karyotypic study was performed whenever pts underwent marrow

haematologica/the hematology journal | 2007; 92(s3) | 159

41° Congress of the Italian Society of Hematology Bologna, Italy, October 14-17, 2007



morphological reevaluation. Pts received only supportive measures,
growth factors, steroids, and low-dose hydroxyurea in 4 pts with
CMML. MDS was classified according to FAB and karyotypes accord-
ing to IPSS risk classes. Results. A total of 79 baseline, and 119 combined
morphological/cytogenetic reanalyses were performed. FAB diagnoses
included 46 RA, 4 RARS, 38 RAEB, 10 RAEB-T, 10 CMML and 11 MDS
not specified. IPSS karyotype risk groups included: 66 good, 26 interme-
diate and 27 poor. Among cytogenetic abn. used to define IPSS, del(Y)
was present at diagnosis in 9 cases; at follow-up it was lost in 4, persist-
ed in 5, and was gained in 3 cases. Del(5q) was present at diagnosis and
was maintained during follow-up in 11 cases; it was gained in 5 cases,
and was never lost. Del(20q) was present at diagnosis in 6 analyses; at
follow-up it was lost in 5, persisted in 1 and was gained in 6 cases. Del(7)
was present at diagnosis in 16 analyses; at follow-up it was lost in 2, per-
sisted in 14, and was gained in 7 cases. Add(8) was present at diagnosis
in 14 analyses; at follow-up it was lost in 2, persisted in 12, and was
gained in 11 cases. Complex karyotype was present at diagnosis in 18
analyses; at follow-up it was lost in 8, persisted in 10, and was gained
in 9 cases. As it is shown in Table 1, the presence of del(Y) at diagnosis
predicted for a low probability of evolution; its gain at follow-up was
not associated with worsening of MDS. The gain or loss of 5q- at fol-
low-up did not impact on disease evolution. The gain of del(20q) was
associated at high frequency of morphological evolution. However it
occurred in 75% of cases in the context of a complex karyotype, where-
as del(20q) at diagnosis carried a low risk of evolution. The persistence
of del(7) or add(8) had no prognostic impact, whereas their gain was
associated at high frequency with morphological evolution. Discussion.
This study shows that karyotypic changes occur frequently when cyto-
genetic follow-up is performed in MDS patients and definite associations
can be documented between changes in specific chromosomal abnor-
malities and morphological evolution of MDS. 

Table 1. 

FAB type changes

Better Stable Worse

Karyotype changes Chromosomal 

abnormality N°cases

Gain Y- 3/12 33% 66% 0
Del 5q 5/16 20% 20% 60%
Del 20q 5/12 20% 0 80%

7- 7/23 0 14% 86%
8+ 11/25 0 36% 64%

Complex karyotype 9/27 0 33% 66%

Persistance Y- 5/12 40% 40% 20%
Del 5q 11/16 9% 36% 55%
Del 20q 6/12 0 83% 17%

7- 14/23 7% 43% 50%
8+ 12/25 8% 42% 50%

Complex karyotype 10/27 10% 30% 60%

Loss Y- 4/12 0 25% 75%
Del 5q 0/16 0 0 0
Del 20q 1/12 0 0 100%

7- 2/23 0 100% 0
8+ 2/25 50% 0 50%

Complex karyotype 8/27 0 74% 25%

PO-293
EFFECT OF AZACITIDINE TREATMENT ON PI-PLC-BETA1 EXPRESSION IN PATIENTS
AFFECTED BY HIGH-RISK MYELODYSPLASTIC SYNDROMES

Finelli C,1 Follo MY,2 Mongiorgi S,2 Bosi C,1,3 Clissa C,1 Martinelli G,1

Baccarani M,1 Martelli AM,2 Cocco L2

1Institute of Hematology Seràgnoli, University of Bologna; 2Department of
Anatomical Sciences, Cellular Signalling Laboratory, University of Bologna;
3Hematology Unit, Hospital of Piacenza, Italy

Introduction. Phosphoinositide-specific phospholipase C (PI-PLC) beta1
is a key enzyme in nuclear signal transduction, and it is involved in
many cellular processes, such as proliferation and differentiation. In par-
ticular, the involvement of the PI-PLCbeta1 gene in erythroid differen-
tiation lead us to investigate this gene in patients affected by high-risk

Myelodysplastic Syndromes (MDS). It is still unclear what is the patho-
genesis of the evolution of MDS into AML, even if the presence of a
monoallelic and cryptic deletion of the PI-PLCbeta1 gene, as well as an
impaired regulation of the PI3K/Akt axis, have been recently hypothe-
sized to be implicated in mechanisms related to disease progression (Lo
Vasco et al., Leukemia 2004; Nyakern et al., Leukemia 2006). Methods. In the
present study, we performed a relative quantification, by Real-Time
Polymerase Chain Reaction (PCR) analysis, on high-risk MDS patients
at baseline and during treatment with Azacitidine. Furthermore, we
have evaluated the expression of the PI-PLCbeta1 gene on healthy
donors and the HL60 cell line, which is useful for testing the accuracy
of the technology because of its low expression of PI-PLCbeta1. To ana-
lyze and quantify the levels of the two different splicing variants of PI-
PLCbeta1 gene (1a and 1b), we have used a TaqMan isoform specific
probe. Results. We studied 4 patients with high-risk MDS (IPSS risk high
or intermediate-II) treated with azaciditine. Three of them showed a
favourable response to treatment (1 complete remission, 1 partial remis-
sion and 1 haematologic improvement). Before the start of Azacitidine,
all of the high-risk MDS patients showed higher levels of the PI-PLCbe-
ta1 mRNA compared to the HL60 cell line, as expected, but lower lev-
els compared to the healthy donors. Furthermore, MDS blasts always
expressed higher levels of PI-PLCbeta1b mRNA compared to PI-PLCbe-
ta1a mRNA. During the therapy with Azacitidine, the non responder
patient showed a very low expression of PI-PLCbeta1 transcripts dur-
ing the whole treatment, whilst the three responder patients showed a
specific activation of the PI-PLCbeta1 gene expression. Interestingly,
responder patients showed fluctuations of PI-PLCbeta1 levels that could
be related to the clinical status of the patients. Discussion. Our data show
a correlation between azacitidine treatment and the lipid signaling path-
ways in high-risk MDS, and may contribute to further clarify the ther-
apeutic activity of the drug.

PO-294
WT1 EXPRESSION AND CLINICAL OUTCOME IN PATIENTS WITH MYELODYSPLASTIC 
SYNDROMES

Villa MR, Esposito M, Improta S, Lucania A, Sagristani M, Latte A,1

Polistina MT,1 Mastrullo L 
U.O.C. Ematologia San Gennaro and 1U.O.C. Biochimica e Genomica Mole-
colare P.S.I. Loreto Crispi, ASL Napoli1, Naples, Italy

Myelodysplastic Syndromes (MDS) are clonal hematopoietic stem-cell
disorders characterized by ineffective dysplastic hematopoiesis involv-
ing one or more cell lineages and characterized by peripheral-blood
cytopenias and a high risk of progression to acute myeloid leukemia
(AML). According to WHO classification, MDS can be classified in these
following groups: refractory anemia (RA), RA with ringed sideroblasts
(RARS), RA with excess of blasts type I and II (RAEB I and II), refracto-
ry cytopenia with multilineage dysplasia (RC+Dys), del (5q) sindrome,
and MDS unclassifiable (MDS unclass). The Wilms’ tumor gene (WT1)
is a tumor suppressor gene coding for a zinc-finger transcription factor
located on chromosome 11p13, which was originally identified for its
involvement in the pathogenesis of the Wilms’ tumor. In normal periph-
eral blood (PB) and bone marrow (BM), WT1 expression is reported to
be low and sometimes undetectable even by RT-PCR. By contrast, WT1
is highly expressed in most acute leukemias, and its level of expression
is associated with the presence, persistence, or reappearance of leukemic
hematopoiesis. BM samples from 36 MDS patients (16 RA, 7 RAEB I, 4
RAEB II, 4 RARS, 3 deletion of 5q, 2 MDS unclass) were tested for WT1
expression at diagnosis and after 6 months. WT1 gene expression was
evaluated by methods of real-time quantitative PCR (RQ-PCR). At diag-
nosis, 22 BM samples (10 RA, 6 RAEB I, 4 RAEB II, 1 RARS, 1 MDS
unclass) expressed WT1 transcript amounts greater than the ranges lev-
el. The degree of WT1 expression was highly correlated with the type
of MDS, was much higher in RAEB I and II compared with RA, and oth-
er types, and increased during disease progression. Moreover, a signifi-
cant correlation was found between WT1 expression levels, blast cell
percentage, and the presence of cytogenetic abnormalities. The patients
received only a supportive therapy if necessary. After 6 months, 9
patients (2 RA, 5 RAEB I, 2 RAEB II) converted to AML. All of these
patients showed at diagnosis an high WT1 expression level and a fur-
ther elevation of WT1 expression after 6 months. Our results seem to
confirm that WT1 gene expression could represent a useful marker in
MDS to establish prognosis and progression of disease.
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A COMPLEX CHROMOSOME 3 REARRANGEMENT UNAFFECTING RPN1, EVI1/MDS1
GENES IN A PATIENT WITH AN ATYPICAL REFRACTORY CYTOPENIA WITH MULTILINEAGE
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Benfatti C,2 Invernizzi R2

1Division of Hematology, University of Pavia, Fondazione IRCCS Policlinico S.
Matteo, Pavia, Italy; 2Department of Internal Medicine, University of Pavia,
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Defects of band 3q21q26 are observed in myelodysplastic syndromes
(MDS) and acute myeloid leukaemia (AML) with peculiar clinical fea-
tures. A unique mechanism, i.e. ectopic EVI1 expression, has been sug-
gested for the pathogenesis of these clinical entities, even if fluorescence
in situ hybridisation (FISH) has revealed an important breakpoint hetero-
geneity for these chromosomal abnormalities. Herein, we report on a 67-
year-old man who had recently undergone a surgical operation for aor-
tic and mitral valve replacement. He presented with fatigue, weight loss
and malaise and a history of mild anemia lasting for a few years. There
was no previous exposure to environmental mutagens or cancer treat-
ments. At admission, physical examination showed pallor and slight
hepatomegaly. Hematologic data were: Hb 8.9 g/dL, MCV 108 fL, retic-
ulocytes 38×109/L, WBC 1.53×109/L with a normal differential count,
platelet count 54×109/L. A peripheral blood smear showed remarkable
red cell anisopoikilocytosis and platelet anisocytosis with many giant
platelets. Bone marrow aspirate displayed hypercellular marrow. Ery-
throid precursors were less than 50% of bone marrow cells and showed
dysplastic features. Granuloblastic lineage was hyperplastic with very
few hypogranular and abnormally segmented neutrophils and a pre-
dominance of intermediate precursors; these cells contained many
azurophilic granules in their cytoplasm but no Auer bodies and showed
nuclear cytoplasmic asynchronism and bilobed or abnormally shaped
nuclei. Blast cells were 4%. There were also many abnormal megakary-
ocytes with hypo-degranulated cytoplasm and various nuclear abnor-
malities. Perls reaction showed some 30% ring sideroblasts. Progenitor
assay showed reduced BFU-E and CFU-GM growth. A diagnosis of
refractory cytopenia with multilineage dysplasia and ring sideroblasts
(RCMD-RS) was made. Cytogenetic analysis revealed the following
karyotype: 45,XY,–3,der(9)t(3;9)(9pter→9q33::3q21→3qter),-22,+der(22)
t(3;22)(3pter→3p21::22p11→22pter). FISH, with commercial and BAC
probes revealed an additional cell line with a ring chromosome corre-
sponding to der(3), excluded any involvement of the EVI-1 and
MDS/EVI1 genes and revealed that the 3q deletion occurred in a region
in between RP11-456K4, which covers both the GR6 and ribophorin I
(RPN-I) genes, and RP11-217F11 clones. Because of insufficient materi-
al, we could neither map this 3q breakpoint further nor determine EVI1
expression. However, to our knowledge, ours is the first patient with a
breakpoint in between bands 3q21.3 and 3q23, an interval where the
human topoisomerase II binding protein (TopBP1) maps. This datum
together with the fact that the other chromosome 3 breakpoint was
mapped at 3p21 is very intriguing. In fact, band 3p21 is frequently tar-
geted by translocations in MDS/AML following treatment with
chemotherapeutic agents including topoisomerase II inhibitors. There-
fore, although our patient was a de novo MDS, he presented chromoso-
mal lesions typically associated with secondary MDS/AML. Another
interesting finding is that our patient experienced a surprisingly mild
clinical outcome, a further proof that the chromosomal rearrangement
did not affect EVI1 expression. 

PO-296
HIGH FREQUENCY OF CLONAL EXPANSIONS IN THE CYTOTOXIC LYMPHOCYTE TCR
REPERTOIRE OF PATIENTS WITH MYELODYSPLASTIC SYNDROMES

Fozza C, Contini S, Simula MP, Galleu A, Nieddu R, Bonfigli S,
Longinotti M
Institute of Haematology, University of Sassari, Italy

Introduction. Strong evidences for an immune-mediated origin of the
marrow failure observed in course of myelodysplastic syndrome (MDS)
have been accumulated in the last years. In particular, molecular strate-
gies for the detection and quantitation of clonal cytotoxic T-cell respons-
es have been developed. However, the degree of skewing and the over-
all frequency of oligoclonalities in the T-cell receptor (TCR) repertoire of
different T-cell subsets are still unknown. We analysed the profile of the

third complementarity region (CDR3) in separated helper and cytotox-
ic T-cell subpopulations of patients with MDS. Methods. We performed
our analysis in 10 patients: 3 RA, 1 RCMD, 5 RAEB and one 5q- syn-
drome. After immunomagnetic CD4+ and CD8+ cell separation, RNA
extraction and reverse transcriptase PCR, CDR3 fragment analysis was
performed through capillary electrophoresis. Spectratyping evaluation
was carried out by determining the percentage of skewed and oligoclon-
al beta-variable (BV) subfamilies in each cell subset of each patient.
Results. We first looked at the overall degree of TCR repertoire skewing
in the two cell subpopulations. The repertoire was mostly Gaussian in
CD4+ T-cells, whereas CD8+ T-cells were characterized by an extreme-
ly high frequency of skewed BVs, ranging from 83 to 96% in different
patients (mean 90%). We then considered the frequency of oligoclonal
BVs in the T-helper and T-cytotoxic TCR repertoires. Once again, we
detected a very low number of oligoclonal profiles in CD4+ T-cells, whilst
the CD8+ subset showed in all the patients an unexpectedly high fre-
quency of oligoclonal BVs, ranging from 30 to 62% (mean 46%). When
we looked at the possible influence of disease-related factors, such as
IPSS score and blast percentage, we could not find any difference
between patients with a less or more aggressive disease. Discussion:
Several studies focused on the detection in MDS patients of T-cell clones
responsible of the functional inhibition of bone marrow haematopietic
precursors. The unequivocal identification of immunodominant clones
would allow to elucidate some of the pathogenetic mechanisms typical
of this disease. However, the high frequency of clonal expansions we
found in CD8+ T-cells, highlights the difficulty of discriminating between
MDS-driven and non-disease related T-cell clones. 
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ROLE OF HIGH-INTENSITY CHEMOTHERAPY IN HIGH RISK MYELODISPLASTIC 
SYNDROMES: A SINGLE CENTER EXPERIENCE

Nador G, Molteni A, Montillo M, Nosari A, Nichelatti M, Greco A,
Riva M, Morra E
Department of Hematology, Niguarda Ca’ Granda Hospital, Milan, Italy

Introduction. The role of high-intensity chemotherapy in high risk MDS
is uncertain in emerging new drugs era. Few data on patients treated with
chemotherapy are available, and often including subjects with AML
according to WHO classification (i.e. AREB-T according to FAB). Meth-
ods. We collected a single-center retrospective group of MDS patients
defined by WHO treated with AML-like chemotherapy. Sixteen patients
(9 males and 7 females) not eligible for allogenic stem cells transplanta-
tion were observed from 1999 to 2007. Median age was 57 y (range 51-
70). Diagnoses were: RA (1 pt), RCMD (1 pt), RAEB I (5 pts), RAEB II (4
pts), 5q- syndrome (1 pt), MDS-MPD (4 pts). Ten pts with int-2 or high
IPSS risk were treated at the onset of the disease, the remaining after pro-
gression. First line chemotherapy was FLAG (Fludarabine 25
milligrams/squaremeter/day for 5 days, ARA-C 2 grams/squaremeter/
day for 5 days, G-CSF) in 13 pts, Idarubicine plus ARA-C in 1 pt, Topote-
can plus ARA-C in 1 pt and Etoposide plus ARA-C in 1 pt. At least one
high dose ARA-C based consolidation course was administered to 7 of
11 patients in CR after one or two cycles; the others were excluded due
to poor clinical condition. High dose Busulphan intensification followed
by autologous stem cell rescue was administered in 1 pt. Results. Com-
plete remission (CR) was obtained in nine patients; partial remission
(PR) in 3, while no response was observed in 4 (NR). All patients in PR
received a second line therapy and two of them had a CR at that time.
All the NR patients underwent a salvage chemotherapy as well, still with
no response reached. Overall CR rate was 68.7%. No treatment related
mortality was observed. Among those who received consolidation
courses, four pts are in continuous complete remission after 5, 33, 80 and
84 months. Mean time to relapse was 18.7 months, while mean OS was
28.1 months. According to age, CR rate was 77% and 33% for patients
aged <65y and >65y, respectively. CR rate was 71.4% and 66% for good
and intermediate-high risk cytogenetics, respectively. Discussion. In our
series AML-like chemotherapy induces a good, though short-term,
response rate, mostly in young patients. CR rate in our small series com-
pare favourably with the trials exploring new drugs, such as Azacytidine,
Decytabine, Clofarabine. Post-remission therapy high dose ARA-C
based does not seem effective enough. Alternative consolidation treat-
ment should be topic of clinical studies.
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REFRACTORY ANAEMIA WITH EXCESS OF BLASTS (RAEB): HAEMATOLOGIC AND 
CLINICAL STUDY OF 228 PATIENTS ACCORDING TO WHO CLASSIFICATION

Breccia M, Latagliata R, Carmosino I, Cannella L, Levi A, Frustaci A,
Stefanizzi C, Volpicelli P, Alimena G

Alimena Department of Cellular Biotechnology and Hematology, University La
Sapienza, Rome, Italy

The new World Health Organization (WHO) classification subdivides
the FAB RAEB into RAEB-I, with a 5-9% BM blasts and a <5% PB blasts
and RAEB-II with 10-19% BM blasts and >5% PB blasts. We analysed
according to this subdivision, in terms of haematological features, kary-
otype anomalies and prognosis, 228 consecutive patients who were
diagnosed as FAB-RAEB from 1990 to 2000. One hundred thirty patients
were classified as RAEB-I and 98 patients as RAEB-II. In univariate analy-
sis we identified some statistically significant differences: median age (68
years in RAEB-I vs 78 in RAEB-II, p=0.002), median WBC count (5.4
×109/L in RAEB-I vs 3 ×109/L in RAEB-II, p=0.004), median Hb level (10.5
vs 8.4 gr/dl in RAEB-II, p=0.03), median platelet count (128×109/L in
RAEB-I vs 98×109/L in RAEB-II patients, p=0.01). We also found a differ-
ence in rate of haemorrhagic symptoms (6% in RAEB-I vs 22% in RAEB-
II, p=0.003). As to cytogenetic analysis 100 patients with RAEB-I had
evaluable karyotype: 20 patients showed a single chromosome change
and 10 had two aberrations. Seventy RAEB-II patients had evaluable
karyotype: 40 patients showed a single aberration and 10 patients pre-
sented two aberrations (p=0.02). Application of Spanish prognostic scor-
ing system identified different categories of risk (p=0.0001), whereas
Bournemouth score did not show significant differences. IPSS calculat-
ed in patients with available karyotype, was able to distinguish differ-
ent risk categories in either WHO subgroups. No significant differences
were identified between the RAEB subtypes with respect to age, PB
blasts, neutrophil count, transfusional requirement, infectious episodes.
Leukemic transformation was recorded in 35 patients of RAEB-I group
and of 43 patients in RAEB-II group (p=0.023). Median overall survival
was 23.3 months in RAEB-I patients and 16 months in RAEB-II
(p=0.001). In conclusion, we found that WHO classification is useful for
providing risk stratification of RAEB patients, thus resulting of help in
decision making for better treatment choices.
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PROGNOSTIC RELEVANCE OF RETROSPECTIVE APPLICATION OF WHO CLASSIFICATION
IN 650 MDS PATIENTS DIAGNOSED BY FAB CRITERIA 
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Department of Cellular Biotechnology and Hematology, University La Sapien-
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We retrospectively re-classified by WHO system our 650 consecutive
MDS cases, in order to validate the prognostic role of this classification
in a unicentric series of patients. Based on FAB criteria, 196 patients were
RA, 41 RARS, 242 RAEB, 74 RAEB-t and 83 CMML. The WHO classi-
fication could be applied to 479/650 patients; of 196 FAB-RA only 76
were defined as pure RA, with only anemia and erythroid dysplasia,
whereas 87 patients were re-evaluated as RCMD, for the presence of
peripheral cytopenias and dysplasia in ≥10% of 2 cell lines. Twenty-
nine patients had only granulocytic or megakaryocytic unilineage dys-
plasia, and were re-defined as MDS, unclassified (MDS-U). Of 41 FAB-
RARS, 32 maintained their diagnosis, whereas 9 patients were classified
as RCMD-RS. One-hundred-one patients were identified as RAEB-1,
for presence of 5-9% blasts in BM, and < 5% PB, whereas 141 patients
were classified as RAEB-2 for evidence of 10-19% and of 5-19% blasts
in BM and PB respectively. We tested the WHO classification in univari-
ate analysis with regard to several clinical features at presentation. Sig-
nificantly higher note of haemorrhagic symptoms (p=0.014), acute trans-
formation (p=0.002), transfusion requirement was found in RAEB-2 and
RCMD categories (107/141 RAEB-2 pts, 63/87 RCMD pts vs 59/101
RAEB-1 pts). Also the application of different scoring prognostic sys-
tems, such as the Bournemouth and Spanish, showed statistical signif-
icance (p=0.001 and p=0.002, respectively). No differences were found
as to sex, age, infection occurrence and cytogenetic abnormalities among
various subgroups. Kaplan-Meier survival test showed significant differ-
ences, with median overall survival ranging from 55.8 months for pure

RA to 22.6 months for RAEB-2 category (p=0.00001). In conclusion, the
retrospective application of WHO classification to MDS patients clear-
ly identifies prognostic correlations in various disease subtypes. Catego-
rization of MDS entities according to WHO criteria may distinguish
parameters of prognostic importance in large groups of patients with
morphological similar features.
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THALIDOMIDE IN MYELODYSPLASTIC SYNDROMES: A META-ANALYSIS OF PUBLISHED
STUDIES
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Thalidomide has been used to improve the anemia of patients with
myelodysplastic syndromes (MDS). Its efficacy, however, is evident in
a limited proportion of treated patients, while side effects may be fre-
quent. So far, no individual clinical trial has been sufficiently extensive
to provide a basis for a decision model to employ thalidomide in MDS.
Therefore, we performed a meta-analysis of the seven original articles
published about the use of thalidomide in MDS. Overall, this analysis
included individual data from 284 patients. Thalidomide doses widely
varied (from 100 to 1000 mg/d) and the response criteria were not uni-
form. Overall, average response rate was 30% (range 9-56%) and 42%
(range 16-88%) on intention-to-treat analysis or considering only
patients able to receive the drug for 12-16 weeks, respectively. The large
majority of responses were erythroid in nature, not infrequently with rel-
evant increase in Hb levels (up to 7 g/dl) and generally achieved within
2-3 months, without evidence of a dose-response effect. Responses were
more frequently observed in patients with lower IPSS risk score, in par-
ticular in those with anemia as single cytopenia (RA/RARS vs
RCMD/RCMD-RS, according to WHO classification) and with a recent
diagnosis at treatment (< vs > 1 year). There was no evidence of a cor-
relation between response to thalidomide and baseline levels of endoge-
nous erythropoietin or transfusional support. Cytogenetic response or
changes in marrow morphology were only occasionally reported. The
duration of response was highly variable, ranging from three months to
more than six years. Side effects, mainly peripheral neuropathy, seda-
tion, constipation, and skin rash (but not thrombosis) were frequent,
determining a very high and often early drop-out (mean 45%, range 15-
67%), even in responders. However, this was almost exclusively seen in
elderly patients or when thalidomide doses > 200 mg/d were employed.
Based on available evidences, thalidomide remains a possible therapeu-
tic option for selected, transfusion-dependent, lower risk MDS, if appro-
priately used and managed. Preferable targets appear younger patients
with anemia as single cytopenia, who are not candidates for alternative
approaches, such as epoetins (high levels of endogenous erythropoi-
etin), lenalidomide (no evidence of the 5q- cytogenetic abnormality) and
high dose chemotherapy or hypomethylating agents (no blast excess). 
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Piccaluga PP,1 Papayannidis C,1 Martinelli G,1 Pileri S,1 Baccarani M1

1Institute of Hematology Seràgnoli, University of Bologna; 2Hematology Unit,
Hospital of Piacenza, Italy

Introduction. The 5q- syndrome identifies a subgroup of myelodysplas-
tic syndromes (MDS) associated to an interstitial deletion of the long arm
of chromosome 5 (q31-q33) with macrocytic anemia, normal or elevat-
ed platelet count, hypolobate megakaryocytes and a low risk of leukemic
evolution. Janus kinase 2 (JAK2) is a cytoplasmic tyrosine kinase that
transduces signals triggered by hematopoietic growth factors such as
erythropoietin. An acquired JAK2 mutation (termed JAK2 V617F) is
detectable in the majority (> 95%) of patients affected by polycythemia
vera (PV), and in up to 50% of the cases of essential thrombocythemia
and idiopathic myelofibrosis. The finding of JAK2 V617F outside the
chronic myeloproliferative disorders is uncommon, although it has been
found in a small fraction of MDS patients, either at diagnosis or at the
time of leukemic transformation (Chen et al., Leukemia 2006). In partic-
ular, it has been also detected in a subgroup of patients with isolated
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deletion of 5q , characterized by a high platelet count and a hypercellu-
lar bone marrow (Ingram, Leukemia 2006). Here we report for the first
time the case of a patient with 5q- syndrome and transfusion-depend-
ent anemia who subsequently showed an evolution into PV associated
with the JAK2 V617F. Methods. The JAK2V617F mutation was identified
by RT-PCR followed by enzimatic digestion with BsaXI resctriction
enzyme. The homozygous or heterozygous state was confirmed by
sequencing, performed with the same primers used for amplification on
an ABI PRISM3700DNA Analyzer. Case Report. The patient, a 66 yr old
male, was firstly observed in december 1998, because of mild neutrope-
nia. The haematologic condition progressively worsened, and a diagno-
sis of refractory anemia, with isolated deletion of 5q and a mild throm-
bocytosis, was made in january 2001. The patient became transfusion-
dependent 9 months later, and was started on deferoxamine on july
2003. From september 2004 the transfusional need started to decrease,
and completely ceased 5 months later (Hb 9,7 g/dL). On september 2005
the haematologic parameters were normal (Hb: 13.7 g/dL; WBC:
4.900/mmc; platelets 388.000/mmc). Two months later a thrombotic
complication was diagnosed (deep venous thrombosis + pulmonary
embolism), associated with a full picture of PV (Hmt: 55%; platelets:
659.000/mmc). At that time JAK2 V617F (heterozygous state) was
detected. From then on, the patient has beeen treated with venesection,
hydroxyurea and warfarin.

PO-302
CLINICAL EFFECTS OF 5-AZACITIDINE FIVE DAYS/MONTHLY SCHEDULE IN THREE
SYMPTOMATIC LOW-RISK (IPSS: 0-1) MYELODISPLASTIC PATIENTS

Filì C,1 Bergonzi C,1 Skert C,1 Malagola M,1 Roccaro AM,1 Peli A,1

Capuzzi E,1 Pietrantuono G,2 Musto P,2 Russo D1

1Chair of Haematology, Unit of Blood Diseases and Cell Therapies, University
of Brescia; 2Unit of Hematology and Stem Cell Transplantation, CROB, Centro
di Riferimento Oncologico della Basilicata, Rionero in Vulture (Pz), Italy

Promising results have been reported by the use of nucleoside 5-azac-
itidine (5-Aza) in the treatment of myelodysplastic syndrome (MDS).
When 5-Aza was administered at a dose of 75 mg/mq/day subcutaneous-
ly for 7 days, every 28 days, it showed to be superior to supportive care,
with higher response rates and reduced risk of progression to acute
myeloid leukaemia (AML), mainly in the high risk MDS patients. We
attempted to use an alternative schedule, 75 mg/mq subcutaneous daily
for 5 consecutive days every 28 days, to evaluate its efficacy and tolera-
bility in low risk MDS patients. Between May and December 2006 we
treated five patients affected by refractory anemia (RA) with Low Risk
IPSS (score 0-1). Age at diagnosis ranged between 66 and 73 years. All
patients failed EPO therapy and were in chronic red blood cell (RBC) sup-
portive care with a median transfusions requirement of 4 units/monthly.
The 5-Aza five days/monthly schedule was administered for a total of 8
courses. The response treatment criteria was according to International
Working Group (IWG) as reported by Cheson et al. Two months after the
end of therapy (8 courses) the evaluation of response was completed in
3 out of 5 patients. An hematologic improvement (HI) was observed in
two patients, both reaching a major erythroid response (major HI-E), with
no longer needed transfusions and RBC transfusion independence of 20
and 16 weeks respectively. The third patient obtained a transitory major
HI-E after the 2th course of treatment, maintaining a transfusion inde-
pendent time for 16 weeks and increasing haemoglobin greater than 2
g/dL; he failed after the 7th course of therapy. Extrahematologic toxicity
was mild and consisted in nausea and vomiting (WHO grade I) in two
patients and flu-like syndrome with fever (WHO grade I) in one patient.
Hematologic toxicity consisted in neutropenia (WHO grade III) and
thrombocytopenia (WHO grade II) in one patient; it was transitory and
no delay of treatment was necessary. Our preliminary results show that
the 5-Aza five days/monthly schedule is very well tolerated and it appears
to have an efficacy similar to the seven days/monthly schedule, at least
in low-risk MDS setting. Considering that the optimal schedule and dura-
tion for demethylating agents has not yet been established, further MDS
patients recruitment is warranted to confirm the efficacy of this alterna-
tive 5-Aza low dose regimen.

PO-303
THROMBOTIC RISK AND MYELOPROLIFERATIVE DISORDERS: THE GRANULOCYTES 
CONTRIBUTION?

Maroni P, Cattaneo S, Di Dio D, Giudici M, Rossi D
Servizio di Immunoematologia e Trasfusione, Ospedale di Circolo e Fondazione
Macchi, Varese, Italy

Polycythemia vera (PV) and essential thrombocythemya (ET) are con-
sidered hypercoagulable states but relatively little has been accomplished
concerning the pathogenesis as well as identification of risk factors for
thrombosis. We investigated the clinical and laboratory characteristics
associated with the occurrence of these events in 121 consecutive
patients followed between May 1986 and April 2007 (81 PV patients,
median age 70 years, male/female ratio 1.89, median follow up 95
months and 40 ET patients, median age 65 years, male/female ratio 0.6,
median follow up 64 months) with the aim of identifying possible pre-
dictive factors of thrombotic risk. The following variables were consid-
ered: age, gender, platelet and leukocyte count and haematocrit at the
time of thrombotic event, previous history of thrombotic complication,
disease duration, kind of cytoreductive therapy (hydroxyurea or pipo-
bromano and phlebotomy in PV). 28 (34%) PV patients and 8 (20%) ET
patients experienced major thrombotic complication during the course
of disease. Major thrombotic complications included stroke, transient
ischemic attack, myocardial infarction, peripheral arterial thrombosis,
deep venous thrombosis and pulmonary embolism. In both groups arte-
rial events, especially those involving the cerebral and coronary vascu-
lature, were more frequent than venous events. Thrombosis were equal-
ly represented in pipobromano (ET 2/11; PV 6/15) and hydroxyurea (ET
6/26; PV 13/31) treated groups and in PV patients who received treat-
ment with phlebotomy (14/36). 3 ET patients received only antiaggre-
gant (no events). In PV series only advanced age (mean age 74 vs 68 p
0.02) appeared to be predictor of thrombotic events. In ET series, both
median age (81 vs 62: p 0.001) and disease duration (99 months follow
up vs 55: p 0.02) appeared to significantly increase the incidence of
thrombotic complication. In ET group leukocytosis (9×109 vs 6×109 p
0.03) appeared associated with an increased risk for thrombosis. As
expected, this study identified advanced age, in both series of patients,
and disease duration, in ET patients, as predictors of thrombotic events.
In our experience in ET patients the leucocyte count can be considered
as an additional factor in the treatment decision process: may be one
could argue in favor of paying more attention to the leukocyte instead
of platelet count in high and intermediate risk patients, although such
practice requires prospective validation. 

PO-304
THE RELATIONSHIP BETWEEN CLINICAL EVENTS AND JAK2V617F MUTATION STATUS IN
A COHORT OF 75 PATIENTS WITH ESSENTIAL THROMBOCYTHEMIA

Dragani A,1 Malizia R,1 Iuliani O,1 Di Marzio I,1 Patriarca A,1 Clissa C,1

Villanova I,1 Pompetti F,1 Di Nicola M,2 Esposito A,2 Davì G1

1 Dipartimento di Ematologia, Servizio di Prevenzione e Cura Sindromi Emor-
ragiche e Trombotiche, Ospedale Civile dello Spirito Santo, Pescara; 2 Labora-
torio di Biostatistica, Dipartimento di Scienze Biomediche, Università degli Stu-
di di Chieti-Pescara, Italy

The Jak2 V617F mutation has been recently described in a subgroup
of classical and atypical Myeloproliferative Ph- disorders. The aim of
this study is sustaining the association between mutational status, abil-
ity to form endogenous erythroid colonies (EECs), over-expression of
polycythemia rubra vera 1 (PRV-1), blood count and relationship with
thrombosis and abnormal bleeding in Essential Thrombocythemia (ET)
patients (pts). We have retrospectively analyzed a cohort of ET pts fol-
lowed at our Haematology Department. The correlation of Jak2 V617F,
mutation with PRV-1 over-expression and ability to form EECs was eval-
uated using the chi-square test. The t-test for unpaired data was applied
to evaluate the differences of Hematocrit (Ht), White Blood Cells (WBC),
Platelet count (Plt) and related clinical events at the time of diagnosis and
during follow-up in Jak2 V617F positive and in Jak2 V617F negative pts.
The association between the mutational status and clinical events was
evaluated by chi-squared test. From January 1993 to March 2007, a
cohort of 75 pts (mean age 61.424.7) was followed in our Department.
The follow up average time was 45.84.9 months. 32 out of 75 pts (42.6%)
showed the Jak2 V617F mutation while the remaining 57.4% were Jak2
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V617F negative. PRV1 was overexpressed in 21/32 Jak2 V617F positive
(65.6%) and in 12/43 (27.9%) Jak2 V617F negative pts (p=0.001). EECs
were found in 75% and in 51.1% of respectively, positive and negative
Jak2 V617F ET pts (p=0.03). In the Jak2 V617F positive group, Ht was
45.3%2, WBC 9,61,8×109/L, while in the negative group the values were
43.3%4.5 and 8,32,5×109/L respectively (p=0.015 and p=0.025 respec-
tively). We found a Plts mean of 620246×109/L in positive and
718300×109/L in negative Jak2 V617F group (p=ns). Finally in our cohort,
32/75 pts (42.6%) experienced thrombosis and/or abnormal bleeding.
43.7% of Jak2 V617F positive pts showed thrombosis (n=13) or haem-
orrhages (n=1) and 41.8% of Jak2 V617F negative had thrombosis (n=13)
or haemorrhages (n=5) (OR=1,17; IC95% 0.42-1.17). Our study con-
firms that Jak2V617F mutation is well correlated with PRV-1 overex-
pression and the ability to form EECs in ET. Moreover neither the muta-
tional status nor the WBC count and Ht value affect the risk of clinical
events. Finally we found a significant correlation between Jak2 V617F
positive status, Ht, WBC but not with Plt count.

PO-305
THE INCIDENCE OF V617F JAK2 MUTATION IN BCR/ABL-NEGATIVE CHRONIC
MYELOFERATIVE DISORDERS (CMPDS): ASSESSMENT BY TWO DIFFERENT DETECTION
METHODS

Lucia E, Martino B,1 Mammi C,2 Vigna E, Mazzone C, Gentile M, 
Iorio C, Morelli R, Qualtieri G, Naccarato M, Gentile C, Laganà C, 2

Nobile F,1 Morabito F

Unità Operativa di Ematologia, Azienda Ospedaliera Cosenza; 1Unità Oper-
ativa di Ematologia; 2Unità Operativa di Genetica Medica, Azienda
Ospedaliera, Reggio Calabria, Italy

Recently, recurrent and activating G to T point mutation resulting in
substitution of phenylalanine for valine at position 617 (V617F) in the
Janus kinase 2 (Jak2) was reported in bcr/abl-negative cMPD, including
polycythemia vera (PV), essential thrombocythemia (ET) and idiopath-
ic myelofibrosis (IMF). Because the mutation can be present in a small
proportion of granulocytic populations in MPDs, a highly sensitive
detection method is required. However, the distribution pattern among
cMPD is changing since more sensitive methods, other than time con-
suming and not always feasible sequencing technique, were developed.
Aim. In this study we wonted to establish the V617F JAK2 mutation
incidence in bcr/abl-negative cMPD by using two different detection
methods. Methods. We analyzed 199 cases by using an allele-specific
polymerase chain reaction (PCR) assay (AS-PCR). Briefly, a mutation-
specific forward primer containing a fluorescent tag (FAM) was used in
a PCR reaction with a wild-type sequence reverse primer. Only mutat-
ed DNA will be amplified (203bp), if present, and the PCR reaction prod-
uct was analyzed using capillary electrophoresis in an automated genet-
ic analyzer (AbiPrism 310). Subsequently, 136 cases were analyzed
employing a 5’ fluorogenic TaqMan assay (Abi 7500). This technology
allows a semi quantitative measurement by which a ratio of mutant to
wild-type alleles. To evaluate the sensitivity of the techniques employed,
either bone marrow (BM) or peripheral blood (PB) were analyzed, while
the background signal was examined by using 50 normal PB samples.
Results. By AS-PCR, JAK2V617F mutations were identified in 106/199
(53%) cases analyzed. In particular, none of secPoly cases (61 cases)
resulted muted, while 89% (66/74 cases) 68% (23/34 cases), 61% (11/18
cases) and 50% (6/12 cases) showed JAK2V617F mutation in PV, TE, MIF
and cMPD, respectively. Two PV cases could not definitely recognized.
TaqMan assay identified JAK2V617F mutations in 118/136 (87%) cas-
es. Again, none of the 9 secPoly cases resulted mutated, while only 3 out
of 73 PV cases were negative. Moreover, 24/28 TE, 11/12 IMF and 13/14
cMPD cases demonstrated JAK2V617F mutations. A statistically higher
percentage of the JAK-2 mutated alleles was accounted in PV (68±3.5,
mean value ± sem) and MIF (64±9.3) cases as compared with cMPD
(38±8.6) and ET (35+5.4). Finally, TaqMan results correlated with Ht
(p=0.05) and with WBC count (p=0.029) in PV cases, while the percent-
age of mutated alleles correlated with platelet counts in ET cases. Con-
clusions. Altogether, these data indicate that the JAK2 V617F mutation
can be efficiently and easily detected by two sensitive techniques. Taq-
Man technology significantly improved sensitivity in detecting
JAK2V617F mutations. Thus, JAK2 mutation screening should be con-
sidered a crucial diagnostic test in in bcr/abl-negative cMPDs. More-
over, as supplementary information, the amount of mutated alleles could
predict, at least in part, the different subgroups.

PO-306
MICROVESSEL DENSITY AND ANGIOGENIC CYTOKINE EXPRESSION IN AUTOIMMUNE
MYELOFIBROSIS COMPARED WITH CHRONIC IDIOPATHIC MYELOFIBROSIS

Rizzi R,1 Rinaldi E,1 Miccolis RM,1 Napoli A,2 Ricco R,2 Liso V1

1Hematology Section and 2Pathology Section, Department of Pathology and
Hematology, Bari University Medical School, Bari, Italy

In patients with various degrees of isolated or combined peripheral
blood cytopenias and positive markers of autoimmunity, the bone mar-
row (BM) assessment can reveal findings of increased reticulin fibrosis
referrable to autoimmune myelofibrosis (AM). This is an emerging clin-
ico-pathological entity defined by a pattern including: increased reticulin
fibrosis, not clustered megakariocytes, reactive lymphoid infiltration in
BM biopsies; absence of signficant tear-drop poikilocytosis and leuko-
erythroblastosis on peripheral blood smears; normal sized spleen; pos-
itive autoimmune markers, possibly fulfilling the classification criteria
of a systemic or organ-specific autoimmune disease. The importance of
neoangiogenesis has been recently established in some hematological
malignancies. In particular, microvessel density (MVD) was demonstrat-
ed significantly increased in chronic idiopatic myelofibrosis (CIM) com-
pared to normal controls or other myeloid disorders. Moreover in CIM,
the evaluation of cellular distribution and intensity of staining for vari-
ous cytokines implicated in the regulation of hematopoiesis, myelofibro-
sis and BM neoangiogenesis demonstrated an increased expression of
basic fibroblast growth factor (βFGF) in megakaryocytes and transform-
ing growth factor beta type 1 receptor (TGF-beta R1) in the endotheli-
um of small blood vessels. The aim of our study was to investigate the
relevance of neoangiogenesis evaluated as MVD as expression of vari-
ous isoforms of angiogenic cytokines and their receptors in 14 patients
with AM, using immunohistochemical staining for CD34 antigen,
platelet derived growth factor (PDGF), platelet derived growth factor
chain A (PDGF-A), platelet derived growth factor receptors (PDGFR),
fibroblast growth factor receptor types 1, 2, 3 and 4 (FGFR1, FGFR2,
FGFR3, FGFR4), vascular endothelial growth factor (VEGF), vascular
endothelial growth factor receptor type 1 (VEGFR1), transforming
growth factor beta isoforms 1, 2 and 3 (TGFbeta1, TGFbeta2, TGFbe-
ta3), transforming growth factor beta receptor types 1 and 2 (TGFbe-
taR1, TGFbetaR2). The increased angiogenic activity demonstrated by
MVD and expression of bFGF in megakariocytes and TGFR1 in the
endothelium of small blood vessels was found less prominent in AM
than CIM. These findings could be useful in the differential diagnosis
between AM and CIM.

PO-307
PROGNOSTIC FACTORS IN IDIOPATHIC MYELOFIBROSIS (IM): SINGLE CENTER ANALYSIS
AND PROPOSAL FOR A NEW SCORING SYSTEM

Gabutti C, Pungolino E, Draisci M, Nichelatti M, Nosari A, Cantoni S,
Nador G, Riva M, Morra E1

Hematologic Division, 1Bone Marrow Transplant Unit, Ospedale Niguarda Ca
Granda, Milano, Italy

The survival of patients with IM is known to be extremely variable,
ranging from a few months to more than 20 years. Such variability needs
to find some prognostic factors, in order to orientate the therapy choice
in this cohort of patients. The Lille score system, proposed for patient
risk stratification, seems unable to clearly discriminate between interme-
diate and high risk patients. The aim of this study was to evaluate risk
factors in our population of IM patients and to stratify patients into risk
groups. Therefore we carried out a retrospective study of 65 patients (43
males and 22 females; median age 62 years, range 35-80) diagnosed
between 1990 and 2000. Fifty-three cases were de novo IM, while twelve
were secondary disease (policytemia vera, 6; essential thrombocytemia,
6). Statistical analysis was performed with Logrank test, Cox test and
Roc analysis. At univariate analysis the following parameters were con-
sidered as prognostic factors: age, hemoglobin level (Hb), white blood
cell count, platelet count, spleen size and percentage of circulating blasts.
The parameters having relevant adverse prognostic significance were
Hb < 10 g/dL and circulating blasts > 1%. The multivariate analysis con-
sidering only these two adverse prognostic factors permitted us to divide
patients into 3 risk groups: low risk (0 factor), intermediate risk (1 fac-
tor) and high risk (2 factors). The median survival for each group was
respectively 145, 62 and 50 months, with a very significant p value
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(<0.00005) and a better stratification than Lille scoring system. At uni-
variate analysis Hb < 10 g/dL and circulating blasts > 1% were also able
to predict the progression in acute leukemia. Obviously a wider popu-
lation is needed to validate the results of this study.

Figure 1. 

PO-308
CIRCULATING ENDOTHELIAL PROGENITOR CELLS AND ANGIOGENIC SERUM FACTORS IN
PATIENTS WITH CHRONIC MYELOPROLIFERATIVE DISEASES

Alonci A, Bellomo G, Allegra A, Alati C, Grasso A, Loddo S, Teti D,
Musolino C
Division of Hematology, University of Messina, Italy

Circulating endothelial cells (CECs) as well as bone-marrow-derived
endothelial precursor cells (EPCs) play an important role in neoangio-
genic process and tumour growth. Several studies indicate that angiogen-
esis is important in the pathogenesis of numerous form of different
hematologic malignancies. Myelofibrosis with Myeloid Metaplasia (MI)
is in fact characterized by florid bone marrow stromal reaction includ-
ing angiogenesis and displays a significant increase in the microvascular
density (MVD) in the advanced fibrosclerotic stages. Moreover in essen-
tial thrombocytemia (ET) there is a mild increase in MVD, while in poly-
cythemia vera (PV) a luminal dilation is recognizable. Although the
pathogenetic mechanism remain unclear, angiogenic cytokines have
been implicated in the disease pathogenesis. It has been found that VEGF
stimulates the production of GM-CSF, M-CSF, G-CSF, IL-6 and stem cell
factor. To verify the hypothesis that in patients with myeloproliferative
disorders there is a disregulation of angiogenetic processes, using direct
three-color flow cytometry analysis we evaluated the number of CD34+

cells, the number of Circulating Endothelial Progenitor cells (EPCs -
CD34+133+VEGFR2+), and Circulating Endothelial cells (CECs -
CD34+133–VEGFR2+) in 10 patients with MI, 21 patients with PV, 24
patients with ET, 8 patients with secondary polyglobulia and 10 normal
subjects. We also evaluated serum levels of any angiogenic factors such
as VEGF and IL-17. MI patients showed higher levels of CD34+ cells
with respect to ET patients (p<0.02), PV subjects (p<0.002), polyglobu-
lic patients (p<0.007), and control subjects (p<0.007). Moreover MI
patients showed an increased number of EPCs with respect to PV
patients (p<0.05), ET subjects (p<0.03). A significant increase was final-
ly found in CECs of MI patients with respect to TE subjects (p<0.07). We
also found an increase of VEGF, and endothelial cell number was corre-
lated with serum levels of VEGF and IL-17. Our results seem to show the
possibility that angiogenesis could have a role in the pathogenesis of
chronic myelopropliferative disorders.

PO-309
SCREENING OF JAK2 EXON 12 MUTATIONS IN PATIENTS AFFECTED BY ESSENTIAL
THROMBOCYTHEMIA WITH CLONAL HEMOPOIESIS IN ABSENCE OF JAK2 V617F 
MUATATION

Fiorini A, Reddiconto G, Farina G, Rossi E, Za T, Palladino M, 
Chiusolo P, De Stefano V, Leone G, Sica S
Università Cattolica del Sacro Cuore Roma, Italy

Introduction. Essential Thrombocythemia (ET) is a Philadelphia chromo-
some negative disease which shows a biologic heterogeneity. JAK2
V617F mutation is present in a variable proportion of ET patients (23-
72%) and is present in patients with both clonal and polyclonal X-chro-
mosome inactivation pattern (X-CIP). Recently new JAK2 exon 12 muta-
tions have been discovered. We searched for these new muations in ET
patients with clonal X-CIP and JAK2 V617F negative. Methods. We inves-
tigated 59 ET female patients < 60 years old for the presence of JAK2
V617F mutation with allele-specific PCR according to Baxter, X-chromo-
some inactivation pattern (X-CIP) and we searched for new JAK2 exon
12 mutations according to Scott et al. (NEJM 2007; 365:459) in particu-
lar F537-K539delinsL, H538QK539L, K539L, N542-E543del in five
patients with clonal hemopoiesis JAK2 V617 negative. Results. Twenty-
five patients showed clonal hemopoiesis (42.4%), 20 had polyclonal
hemopoiesis (33.9%) and 14 were considered uninterpretable due to
constitutional skewing (23.7%). Fourty-one patients of 59 (69%) showed
JAK2 V617F mutation; JAK2 V617F mutation was found in 20 of 25
patients with monoclonal hemopoiesis (80%) and in 12 of 20 in the
polyclonal group (60%). JAK2 V617F mutation was not correlated with
the presence of monoclonal X-CIP (p=0.19). We registered 17 major
thrombotic events. Thromboses were overrepresented in the monoclon-
al group in respect to the polyclonal one. Seventeen of the 41 patients
with JAK2 V617F mutation (42%) had thromboses while no thrombot-
ic event was recorded in wild type patients (p=0.0011), so that the
absence of mutation was associated with a significant decrease in the risk
of thrombosis in respect to the muated genotype (relative risk 1.7, 95%
CI 1.3-2.2). Five patients with clonal pattern of X-CIP were JAK2 V617F
negative and they were investigated for JAK2 exon 12 new mutations;
they showed absence of these mutations too. Finally the mechanism
underlying monoclonal hemopoiesis in the absence of JAK2 V617F muta-
tion are still unclear despite of these new JAK2 exon 12 mutations; any-
how such ET patients in our series were characterized by the absence
of thrombosis.  

PO-310
IINFLUENCE OF THROMBOCYTOSIS ON ENDOTHELIAL AND COAGULANT ACTIVATION IN
PATIENTS WITH ESSENTIAL THROMBOCYTHEMIA

Cacciola RR, Di Francesco E, Pezzella F, Giustolisi R, Cacciola E
Dep. of Biomedical Science, Section of Hematology, University of Catania, Italy

The thrombotic risk of ET is linked to platelet hyperactivation but
not to thrombocytosis. However, the thrombocytosis may cause high
shear rates inducing endothelial and coagulant activation. We therefore
evaluated platelets, platelet factor 4 (PF4), as indicator of platelet activa-
tion, and tissue factor (TF) and von Willebrand factor (vWF), as endothe-
lial and coagulant markers, in 28 ET patients (15 males and 13 females,
mean age 50 years) who fulfilled PVSG. Their mean duration of disease
was 6 years. All patients received antiplatelets. None of studied patients
had inherited or acquired thrombophilia or had a history of thrombosis.
Platelets were measured by automated analyser. PF4, TF and vWF were
assayed by ELISA. All patients had thrombocytosis (940±297×109/L),
high PF4 (153±69 IU/mL vs 5±2 IU/mL) (p<.0001) and TF (174±120
pg/mL vs 0.4±2.4 pg/mL) (p<.0001), and low vWF (30±22% vs 101±25%)
(p<.0001). We found a correlation between platelets and TF (p=0.001)
and platelets and vWF (p=0.014) whereas no correlation there was
between PF4 and TF and PF4 and vWF. These results suggest that the
thrombocytosis may be responsible for an endothelial and coagulant
activation and that the low risk patients might be considered for a cytore-
ductive therapy.
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PO-311
DETECTION OF THE ACTIVATING MUTATION VAL617PHE OF JANUS KINASE 2 GENE IN
PH1-NEGATIVE CHRONIC MYELOPROLIFERATIVE DISEASES

Improta S, Esposito M, Sagristani M, Villa MR, Consales C,1

Tiberio C,1 Polistina MT,1 Mastrullo L

U.O.C. Ematologia San Gennaro and 1U.O.C. Biochimica e Genomica Mole-
colare P.S.I. Loreto Crispi, ASL NA1, Naples, Italy 

Ph1-negative chronic myeloproliferative disorders (CMPD) represent
a subcategory of hematological malignancies and are characterized by
a stem cell-derived clonal proliferation of myeloid cells including ery-
throcytes, platelets, and leucocytes. Traditionally, Ph1-negative CMPD
include Polycythemia Vera (PV), Essential Thrombocythemia (ET), and
Myelofibrosis with Myeloid Metaplasia (MMM). The Val617Phe point
mutation of Janus Kinase 2 gene (JAK2V617F) is believed to participate
in the pathogenesis of Ph1-negative CMPD and occurs in the majority
of patients with PV and approximately half of those with either ET or
MMM. In our institution we are following 20 patients with PV (12 M
and 8 F, median age: 48 years, r.: 39-76 years), 17 patients with ET (9 M
and 8 F, median age: 40 years, r.: 29-84 years) and 13 patients with MMM
(8 M and 5 F, median age: 50 years, r.: 43-74 years). The diagnoses of Ph1-
negative CMPD were based on the Polycythemia Vera Study Group cri-
teria as well as bone marrow biopsy. We used the allele specific poly-
merase chain technique for detection of Val617Phe mutation in all 50
patients with chronic myeloproliferative syndrome. We measured
Val617Phe frequency as 90% (18/20) in PV, 53% (9/17) in ET, and 38%
(5/13) in MMM. We found significantly elevated hemoglobin levels and
platelet count together with very low serum level of erythropoietin
(measured at the time of diagnosis) in Val617Phe-positive polycythaemia
vera and essential thrombocythaemia patient groups compared to
Val617Phe-negative patients. However, white blood cell count and the
frequencies of splenomegaly and other complications (thrombosis,
bleeding, transformation to acute leukemia) were not significantly dif-
ferent between the mutation-positive and negative groups. The non-
invasive mutation analysis of the Janus kinase 2 Val617Phe is suitable for
routine laboratory application and helps the differential diagnosis of
chronic myeloproliferative syndrome. Although current informations
on disease-specific prognostic relevance of JAK2V617F are inconclusive
and the exact role of Val617Phe mutation testing has not yet been iden-
tified, the testing seems to be useful in cases of erythrocytoses and
thrombocytoses of unknown origin.

PO-312
THE JAK2V617F TYROSINE KINASE MUTATION IN BLOOD DONORS WITH UPPER-LIMIT
HAEMATOCRIT LEVEL

Tagariello G, Di Getano R, Zanotto D, Belvini D, Salviato R, 
Pierobon F, De Biasi E, Radossi P, Risato R, Roveroni G, Sartori R,
Tassinari C, Toffano N

Dipartimento di Laboratorio, Servizio Trasfusionale, Centro Regionale per le
Malattie del Sangue e Servizio di assistenza agli Emofilici, Castelfranco Vene-
to Hospital, Castelfranco Veneto (TV), Italy 

By the introduction for routine tests of automated counters, it has
become easy and extremely common the finding of abnormal or near
normal laboratory results. During blood donations haematocrit (Htc)
and haemoglobin level (Hb) are regularly tested to avoid a blood dona-
tion in the case of anaemia as this is the most frequent cause of exclu-
sion from the donation. However it is not rare to observe a level of Hb
or Htc upper or close the normal highest limit. Starting from the 1st of
January 2006 to the 31st December 2006, we have collected 11240 dona-
tions in total from 5636 regular blood donors (total donation index 1.99)
and selected, on the basis of Htc limit upper 50% for men and 46% for
women, 84 males and 19 females. In this cohort, during a 1846 years
donation period, the average of donations for males was 22.2 while for
females was 11.4. 79 (59 males and 20 females) with normal Htc levels
in the last blood donation were collected randomly and used as control
group. For the identification of the V617F (1848G>T) mutation within
JAK2 we used the method published by Jones et al. (2005) which uses
Amplification Refractory Mutation System (ARMS). Among the 84 men
with high hematocrit level we have been able to identified 1 blood donor
positive for this mutation. This blood donor had Htc equal to 50.6 in the
last donation, while the average Htc in the last year was 51,7. This result

accounts for a total prevalence of the JAK2 mutation of 1.2% of the
population of blood donors with elevated Ht while is 0.6 of the entire
population of blood donors entered into this study. Our results seem also
in keeping with the few studies evaluating blood donors (Zanella, Trans-
fusion 1987) or open normal population (Ruggeri, Ann Int Med, 2003).
In both these studies the prevalence of MPD was around 3% which is
not so far away from that found in our cohort (asimptomatic patients)
but much higher than that supposed in hospital based cohorts in previ-
ous studies (100 fold increased). The hypothesis that the prolonged
myeloid stimulus from phlebotomies can induce inhibition of the feed-
back control as well as blood donations triggered the onset of a pre-
existing latent primary myeloproliferative disease needs further studies
to be confirmed. 

PO-313
RELEVANCE OF JAK2 MUTATIONAL STATUS IN ESSENTIAL THROMBOCYTHEMIA

Marino A,1 Martino B,1 Ronco F,1 Iannì G,1 Mammì C,2 Alati C,1

Laganà C,2 Bianca O,1 Nobile F1

1Unità Operativa Complessa di Ematologia, Azienda Ospedaliera B.M.M.,
Reggio Calabria; 2Unità Operativa di Genetica Medica, Azienda Ospedaliera
B.M.M., Reggio Calabria, Italy

The pathogenesis of essential thrombocythemia (ET) is still obscure.
Detection of Jak2 V617F mutation is becoming a front-line test in myelo-
proliferative disorders. We investigated the incidence of Jak2 and its
association with other diagnostic variables in patients with ET. This is
a retrospective study performed in 75 consecutive patients with a diag-
nosis of ET based on WHO criteria. Jak2 mutation analysis was per-
formed on peripheral blood using allele-specific polymerase chain reac-
tion (PCR) assay on genomic DNA and its homozygosity or heterozy-
gosity was determined. Jak2 mutation was detected in 50 patients (66%).
Eighteen (36%) were homozygous for the mutant allele and there were
no differences according to gender. Parameters at diagnosis that were sig-
nificantly associated with the presence of Jak2 (V617F) included higher
counts of leucocytes (p=0,021) and platelets (p= 0,008), but this muta-
tion was not correlated with bone marrow fibrosis, increased cellulari-
ty of bone marrow, nor splenomegaly. Homozygosity is associated with
a longer duration of disease. In our study heterozygous status is preva-
lent in patients with TE and Jak2 mutation. Moreover, the homozygous
status is less frequent in TE compared to PV. In conclusion these results
demonstrate that assessment of V617F-mutation status and its pheno-
type is important to identify patients with ET. It is suggested that
homozygosity may appear in time during disease progression.

PO-314
NON INVASIVE DIAGNOSIS OF PV THROUGH JAK2 GENOTYPING: CLINICAL 
SIGNIFICANCE OF HOMOZYGOSITY AND CD34 EXCESS.

Martino B,1 Marino,A 1 Iannì G,1 Mammì C,2 Laganà C,2 Oliva E,1

Pratico G,1 Iaria G,1 Ranieri N,1 C Garreffa,1 Nobile F,1

1Division of Haematology, Azienda Ospedaliera Bianchi-Melacrino-Morelli
Reggio Calabria; 2Operative Unity of Medical Genetics Azienda Ospedaliera
Bianchi-Melacrino-Morelli Reggio Calabria, Italy

Clinical and laboratory criteria of PVSG are not always sufficient for
a diagnosis of polycythemia vera (PV). Additional criteria, namely,
osteomedullar biopsy, erythroid colonies, and serum erythopoetin lev-
els, have improved diagnosis. According to Johansson P et al (2002), PV
and AE significantly differ for red cell mass, spleen size and plasma ery-
thropoietin, plasmatic volume and hematocrit being otherwise signifi-
cantly different. Recently, Pearson added JAK2 genotyping as a further
criterium. We re-classified a cohort of 123 patients affected with erythro-
cytosis according to Pearson’s criteria (Ash 2005) into: polycythemia
vera (61), secondary (11), apparent (41) and idiopathic erythrocytosis
(10). Osteomedullar biopsy showed higher cellularity and a prevalence
of trilineage hyperplasia in PV. JAK2 was found positive only in the PV
cohort (in 97%) and 73% were homozygous, further confirming previ-
ous results. In our PV series, V671F homozygosity component was more
frequent in patients with more than 5 years of disease (p 0.016). Among
them, those with homozygosity >82% presented initial or evident signs
of post polycythemic fibrosis with respect to all other positive cases
(p=0.009). The value of peripheral CD34 >10×106/L was associated with
the evolution in fibrosis (p=0.001). The introduction of the JAK2 geno-
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type allowed us to ameliorate diagnosis in patients with increased Hct
and to further confirm that the presence of the V617F mutation is exclu-
sive for PV consenting to distinguish PV from AE (Assolute erythrocy-
tosis). In the light of these results, we suggest that both red cell mass
measurement, serum erythropoetin and osteomedullar biopsy still have
a role for a differential diagnosis of disorders characterized by elevated
Hct and negative JAK2 mutation. 

PO-315
JUVENILE IDIOPATHIC MYELOFIBROSIS WITH INTRAHEPATIC EXTRAMEDULLARY
HAEMATOPOIESIS AND COMPLICATED BY PORTAL VEIN THROMBOSIS: 
A DIFFICULT DIAGNOSIS, PROGNOSIS AND MANAGEMENT

Pulini S,1 D’Amico E,2 Basilico R,3 Mereu M,3 Bacci F,4 Spadano A,1

Di Lorenzo R,1 Di Marzio A,1 Morelli AM,1 Fioritoni G1

1Department of Hematology, Spirito Santo Hospital, Pescara; 2Department of
Internal Medicine, Liver Unit, Spirito Santo Hospital, Pescara; 3Department of
Radiology, SS. Annunziata Hospital, University of Chieti; 4Hematology and
Hematopathology Units, St Orsola-Malpighi Hospital, University of Bologna,
Italy

Introduction. We describe an unusual case of juvenile idiopathic myelofi-
brosis (IMF), lasting more than 20 yrs, with intrahepatic extramedullary
haematopoiesis (IEH) and complicated by portal vein thrombosis (PVT).
Some determinants of PVT, the prognosis and the problematic manage-
ment of such rare a case are discussed. Methods. A girl was referred for
isolated thrombocytosis (700000/L) since she was 2 years old. The bone
marrow was hypercellular, with clusters of megakaryocytes, fibrosis. A
watch-and-wait strategy seemed appropriate in this asymptomatic case,
platelet count remaining moderately elevated in about 20 years; low-
dose aspirin was finally started. Results. At 23 yrs, the thrombocytosis
and the splenomegaly increased (1900000/L and 90 cm2) with leucocy-
tosis (18000/L), no anemia. The biopsy showed IMF grade I. The throm-
bophilic study resulted negative; there weren’t cytogenetic abnormali-
ties, but V617F JAK2 mutation in heterozygous state. The girl started
anagrelide. Some weeks before starting, she had developed an asymp-
tomatic increase of cholestatic indexes. A magnetic resonance imaging
(MRI) and the doppler color flow imaging demonstrated splenomegaly,
multiple splenic infarcts, hepatic patologic areas and a portal cavernoma
(Figure 1). 

Figure 1. a) MRI demonstrated moderate splenomegaly with multiple hypoe-
chogenic areas due to splenic infarcts. The liver showed a disomogeneous
aspect with areas which were hypointense in T2 weighted and hyperintense
in T1-W images without the presence of nodular lesions. a,b,c) The MRI
study and the doppler color flow imaging showed in the pancreatic area
numerous convolute blood vessels going towards spleno-mesenteric-portal
convergence to constitute a portal cavernoma associated to multiple collat-
eral venous circles with fibrotic transformation of portal vein (common por-
tal vein and right and left branches), and filiform splenic vein with reduced
blood flow.

The fine needle hepatic biopsy showed focal IEH (Figure 2a,b). Gas-
troscopy didn’t reveal ulcerative lesions or varices. A bone marrow
trephine biopsy showed IMF grade II (Figure 2c,d). Hydroxyurea and
warfarin were started; a research for allogeneic HSCT has been activat-
ed. Discussion. The reduced hepatopetal flow, for the sinusoidal obstruc-

tion given by the focal IEH, constituted a predisposing factor for PVT;
moreover the JAK2 mutation is frequently found in PVT. Anagrelide is
promising for young people; it has been changed to hydroxyurea,
because this has a major efficacy in preventing VT and reducing marrow
fibrosis and splenomegaly; a long term leukemogenic effect hasn’t been
demonstrated. Warfarin was started mainly as a secondary profilaxis; it
isn’t clear the best duration of oral anticoagulation (long life) since IMF
is an important and persistent risk factor. Our case belongs to a low risk
group, according to Cervantes score, but is a clinically progressive dis-
ease (IEH, splenic infarcts and PVT). Allogeneic HSCT, that is the only
real curative option for IMF, is associated with significant morbidity and
mortality; so that this therapeutic option remains often controversial, like
in this unusual case.

Figure 2. a,b Fine needle hepatic biopsy showed in a) hematoxiline eosin
40x: hepatocytes together with big cellular elements like morphologically
abnormal megakaryocytes; b) immunohistochemistry for LAT (linker for acti-
vation of T cells): abnormal megakaryocytes were LAT positive and myeloper-
oxidase and glycophorin negative, characteristic of focal intrahepatic
extramedullary haematopoiesis (IEH). c,d The repeated bone marrow
trephine biopsy showed progressive idiopathic myelofibrosis: IMF grade II c)
hematoxiline eosin 20x: cluster of distrofic megakaryocytes with hyperlob-
ulated forms and d) increased fibrosis, intravascular hemopoiesis.

PO-316
PH1 NEGATIVE CHRONIC MYELOPROLIFERATIVE DISEASES: FDG-PET/CT CAN PLAY A
ROLE TO ANALIZE BONE MARROW AND SPLEEN PROLIFERATIVE ACTIVITY? 
(A CASE REPORT) 

De Biasi E, Bissoli S,1 Chierichetti F,1 Tagariello G, Radossi P, Sartori R
Centre for Blood Diseases, General Hospital, Castelfranco Veneto (TV); 1Nuclear
Medicine, General Hospital, Castelfranco Veneto (TV), Italy

Introduction. Ph1 neg chronic myeloproliferative diseases (in particular
Essential Thrombocythemia, Policythemia Vera and Idiopathic Myelofi-
brosis) frequently and at various grade are characterized by
splenomegaly, important criterion in diagnosis. The significance is relat-
ed to spleen involvement, as site of hetherotopic myelopoiesis. Imaging
methods, ultrasonography and computed tomography, are the most used
to define splenomegaly; recent data (Picardi M, Martinelli V Blood 2002)
shows that calculation of spleen volume could provide helpful informa-
tions. Methods. FDG-PET/CT scan was performed to characterize
myelopoietic spleen and, bone marrow involvement in a patient with
essential thrombocythemia (ET) and important splenomegaly. Results.
S. L., woman, born in 1964; 1986 diagnosis of ET. Conventional imag-
ing was normal; 1992 moderate spleen improvement (3 centimeters
below costal rib); 1995 cytostatic therapy reaching a stabile complete
remission; 2003 US assessment of splenomegaly (18 centimeters of diam-
eter). Cytostatic therapy was started; 2004 histological revision: diagno-
sis of Myelofibrosis grade 1. The spleen dimension was stable during
therapy (18 centimeters); 2005 clinical symptoms related to
splenomegaly and increase (20×14 centimeters at CT); 2006 clinically
unchanged. Presence of JAK 2 mutation. In august FDG-PET/CT scan
demonstrated a diffuse increase of tracer uptake in the spleen, with a cal-
culated SUV slightly higher than normal (mean 2,5; max 2,8) and, secto-
rial, in bone marrow (pelvis, femour). December radiotherapy on the
spleen; 2007 february after radiotherapy, FDG-PET/CT shows complete
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uptake normalization on the spleen (but not on bone marrow). Discus-
sion: Actually there is a high interest in chronic myeloproliferative dis-
orders, both from biological aspects (clonality) and histopathologic field,
also indicated in recent review by the introduction of new entities
(WHO classification). FDG-PET/CT fusion imaging combines anatom-
ic and metabolic data in the same scan, thus leading to a precise assess-
ment of functional involvement of the spleen and bone marrow, visual-
izing the activity of hematopoietic cells and the proliferation rate in this
districts, also after radiotherapy (in this case). This coud be very helpful
in the characterizarion of spleen and bone marrow role in these disor-
ders, and probably could lead to a more precise differential diagnosis
among these syndromes and to a better assessment of therapies and
their effectiveness. 

PO-317
THE JAK2V617F NEGATIVE ERYTHROCYTOSIS: A DISTINCTIVE MYELOPROLIFERATIVE
SYNDROME?

Di Gaetano R, Zanotto D, Belvini D, Salviato R, Pierobon F, 
De Biasi E, Radossi P, Risato R, Roveroni G, Sartori R, Tassinari C,
Toffano N, Tagariello G
Dipartimento di Laboratorio, Servizio Trasfusionale, Centro Regionale per le
Malattie del Sangue e Servizio di assistenza agli Emofilici, Castelfranco Vene-
to Hospital, Castelfranco Veneto (TV), Italy

There is no consensus on the optimal strategy for the diagnosis of PV.
The recent discovery of the recurrent JAK2V617 Fmutation in almost all
cases of this myeloproliferative disorder offers the opportunity of
redefining the current diagnosis and its classification also in a treated
cohort. In our institution we have carried out a retrospective investiga-
tion of the JAK2 mutation in 40 males and 20 females referred to our cen-
tre since the last 15 years with a diagnosis of PV. DNA from their gran-
ulocytes was analysed for the mutation JAK2V617F by PCR. The patients
were treated because of the risk of thrombohaemorrhagic complica-
tions:10 with aspirin while the rest through phlebotomy and/or cytore-
duction. The prevalence of the JAK2V627F mutation was 68%. We definite-
ly diagnosed the JAK2V617F positive patients as PV and decided to reval-
uate the laboratory markers of the 19 unmutated patients. All these
patients JAK negative were characterized by long term follow up and by
higher values for haematocrit (Htc ≥ 55% in males and ≥ 49% in females)
and by an increased erythroid cellularity in the bone marrow. We com-
pared the laboratory findings (leucocytes, platelets, EPO, Hct, Hb) of
the 60 patients and we did not find any statistically differences between
the JAK2 postive and JAK2 negative one, but we considered that is prob-
ably because many patients of both groups were treated through cytore-
duction before our analysis. We considered in our study also the percent-
age of lymphocytes. The JAK2V617F positive PV patients were character-
ized by a higher neutrophil count, data confirmed by low lymphocytes
count in percentage. In our analysis we discovered a significative lower
value of lymphocyte in percentage (16%) in the mutated subjects than
in the unmutated patients (33%). As the others figures of both groups
are very similar, this result could differentiate between two groups of our
patients and could suggest a different cause of exaggerated erythro-
poiesis. We speculate that the subgroup with erythrocytosis but with-
out the JAK2 V617F mutation may represent another distinct entity like-
ly with different molecular etiology.

PO-318
COEXISTENCE OF LYMPHOPROLIFERATIVE AND MYELOPROLIFERATIVE CHRONIC 
DISEASE: REPORT OF TWO CASES

Palumbo G, Franzese MG, Ferrandina C, Cavotta S, Capalbo S
Hematology Department, Ospedali Riuniti di Foggia, Azienda Ospedaliero Uni-
versitaria, Foggia, Italy

Introduction. The coexistence of lymphoproliferative (LPD) and myelo-
proliferative disorders (MPD) in the same patient is rare event. Differ-
ent LPD, such as non-Hodgkin’s lymphoma (NHL), chronic lymphocyt-
ic leukemia (CLL) have been reported in association with MPD like
chronic myeloid leukemia (CML). Aim. We are reporting two case of
coexistence of LPD and MPD. In the first we observed the development
of CLL after BCR/ABL negative chronic MPD; the second developed
CML after NHL. Case reports: Case 1: a 75 year old man was referred
to our centre for leukocytosis (WBC 21×109/L) with immature myeloid
cells in peripheral blood (PB). The LAP score was 12 (N: 20-146) and the
bone marrow (BM) aspirate was hypercellular with increased percent-
age of the myeloid cells and 5% blasts. BCR/ABL rearrangement was
negative on PCR analysis. The diagnosis of the chronic MPD BCR/ABL
negative was made. Three months later the patient showed an increase
of the lymphocytes rate in PB with immature myeloid cells. The BM
aspirate revealed 42% of lymphocytes with immunophenotype which
corresponded to B-CLL (CD5,CD19,CD23 positive); FISH analysis
showed +12q and del11q. Two months later the patient showed a
marked increase of the leukocytosis (WBC 291×109/L), with predomi-
nance of immature myeloid cells and 18% blasts; he was treated with
HU and ARA-C but died shortly after. Case 2: a 55-year-old woman
was referred to our centre for lymphocytosis. The BM biopsy revealed
a diffuse small lymphocytic infiltration (CD20, bcl2 positive, CD5 neg-
ative). A diagnosis of lymphocytic NHL was made: the patient was treat-
ed with 6 CHOP cycles and obtained complete remission. After 14
months the patient developed progressive leukocytosis (WBC 35×109/L)
with immature myeloid cells in PB. The LAP score was 22 and the BM
aspirate was hypercellular with an increased percentage of the myeloid
cells. The BM biopsy confirmed an increased proportion of the myeloid
cells, without lymphoma cells infiltration. PCR analysis of the BM
revealed e1a2 BCR/ABL rearrangement. Diagnosis of p190-CML was
made and the imatinib therapy was starded. Discussion: The coexis-
tence of MPD and LPD diseases leads to question about the origin of
their cell origin. In the first case, MPD and LPD are concomitant. We
can’t exclude an independent proliferation of two distinct cell lines. On
the contrary, the second case seems to be a result of a bilineage mani-
festation of a pluripotent stem cell.
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LABORATORY TECHNIQUES

PO-319
MINIMAL RESIDUAL DISEASE (MRD) ANALYSIS IN ACUTE MYELOID LEUKEMIA (AML)
WITH NORMAL KARYOTYPE CARRYING NPM1 GENE MUTATIONS

Agueli C, La Rosa M, Fabbiano F, Rizzo V, Cascio L, Cammarata G,
Marfia A, Bica MG, Mirto S, Santoro A
Divisione di Ematologia con Trapianto di Midollo Osseo, Azienda Ospedaliera
V. Cervello, Palermo, Italy

Introduction Recently has been reported that mutation of the Nucle-
ophosmin (NPM1) gene is one of the most frequent molecular aberration
in acute myeloid leukemia (AML), it is most prevalent in patients with
normal karyotype and it is frequently associated with FLT3 internal tan-
dem duplication (ITD) mutation. The mutations occur at exon 12 of
NPM1 gene, causing a frameshift and the formation of novel C-termini
causing aberrant NPM1 cytoplasmic localization. Mutation A, a TCTG
tetranucleotide duplication at position 956, accounts for about 75% of
adult cases and 15-20% show mutation B or D due to insertion of a CATG
or CCTG at position 959. We explored the prevalence of NPM1 muta-
tions in patients with normal-karyotype AML and analyzed the applica-
bility of NPM1 mutations as targets for minimal residual disease (MRD)
detection by real-time quantitative polymerase chain reaction (RQ-PCR).
Methods. Screening for mutation of NPM gene. For screening NPM1 muta-
tions we amplified genomic DNA corresponding to exon 12 of NPM1 by
PCR using the primer described by Falini et al (N Engl J Med, 2005). Puri-
fied PCR products were directly sequenced on a DNA sequencer (310
Applied Biosystem) using a BigDye terminator cycle sequencing Kit
(Applied Biosystems) Real-time quantitative polymerase chain reaction
assay. gDNA was used for RQ-PCR. Specific primers and probes were
used as described by Gorello et al. (Leukemia, 2006). The TaqMan Uni-
versal Master Mix (Applied Biosystems) was used for RQ-PCR. A repro-
ducible sensitivity of 10-4 was reached in all cases. The sensitity was
defined in accordance with the current guidelines on MRD in leukemia
(van der Velden, Leukemia 2003) The telomerase gene was used as con-
trol. The mean deltaCt of undiluted DNA diagnostic samples was 3,09
(range-0,6-10). To calculate relative quantitative changes in NPM1 mutat-
ed clone during follow up we use The 2-deltadeltaCT method. Results. In
the presented work we investigated 28 patients of de novo AML with nor-
mal karyotype. NPM1 mutations were detected in 16 patients (57.1%).
Type A mutation was the only observed change. 4/16 NPM1-mutated
cases were associated with FLT3 ITD (25%). We perform MRD assay in
11 cases with a follow up of at least 3 months (range 3-18 months) and
we observed that NPM1 mutated clone decrease and became not relev-
able in all 7 patients, without a concomitant FLT3 ITD, who achieved sta-
ble hematological remission. The remaing 4 patients NPM1/FLT3 mutat-
ed did not obtain a stable molecular remission and 3 of them relapsed
with a NPM1 level similar to the disease onset. Discussion. NPM1 muta-
tions represent the most frequent molecular aberration in AML with nor-
mal karyotype and if not associated with FLT3 ITD mutations identifies
patients with improved prognostic features. There are very few report-
ed data on literature about the monitoring of NPM1 to asses and quanti-
fy MRD in AML, we contribute to support its feasibility. Further prospec-
tive studies are needed to confirm the definitive role of quantitative NPM1
mutation detection to predict AML response to therapy.

PO-320
GENOME-WIDE ANALYSIS OF GENETIC ALTERATIONS IN PHILADELPHIA-POSITIVE (PH+)
ACUTE LYMPHOBLASTIC LEUKAEMIA (ALL) PATIENTS RESISTANT TO TYROSIN KINASE
INHIBITORS

Iacobucci I,1 Astolfi A,2 Ottaviani E,1 Soverini S,1 Paolini S,1

Piccaluga PP,1 Rondoni M,1 Papayannidis C,1 Formica S,2 Baccarani M,1

Pession A,2 Martinelli G1

1Department of Hematology/Oncology L. and A. Seràgnoli, Sant’Orsola-
Malpighi, University of Bologna, Bologna; 2Pediatric Oncology and Hematology
Lalla Seragnoli, Department of Pediatrics, Sant’Orsola-Malpighi, University of
Bologna, Bologna, Italy

Background. Although CML and Ph+ ALL are characterized by the same
hallmark, the t(9;22) translocation, they significantly differ in terms of
response rates, their durability and relapse, suggesting that other coop-

erating oncogenic lesions are likely required in Ph+ ALL. Recently a
microarray technology designed for screening of the whole genome sin-
gle nucleotide polymorphism (SNP) on a single platform has been used
to detect chromosomal copy number changes, deletion and loss of het-
erozygosity (LOH). Aim. In order to identify common or specific genet-
ic lesions related to the emergence of resistance to tyrosine kinase
inhibitors in Ph+ ALL we used Gene Chip® Human Mapping 500K
arrays. Patients and Methods. Genomic DNA was extracted from patients
with Ph+ ALL resistant to imatinib and dasatinib and 250 ng of genom-
ic DNA were processed according to the protocol of Affymetrix 500 K
NspI and StyI genomic mapping protocol. The median SNP call rate of
analysed samples was 96% and ranged from 95% to 97%. Raw signal
data were analyzed by BRLMM algorithm and copy number state was
calculated with respect to a set of 48 Hapmap normal individuals.
Regions of amplifications and deletion were visualized by Integrated
Genome Browser and mapped to RefSeq to identify the specific genes
involved. Results. Multiple genetic alterations involving large regions or
in other cases some specific genes were identified in each analyzed
patient. Large genomic amplifications and deletions were found only in
specific patients as chromosome chr 4 trisomy, amplification of the long
arm of chr 1 and duplication on part of the long arm of chr 17. The only
genetic alteration found in all the patients was a small deletion involv-
ing chr 14 q11.2 and spanning two genes involved in cell survival. The
vast majority of the patients exhibited deletions involving chr 12 q13.2
and q24.31, chr 1 p34.3 and the regions p14.1, q11.23 and q22.1 of chr
7. Several genes comprised in these regions are involven in the regula-
tion of proliferation, survival and differentiation processes. Discussion.
These preliminary results show the potential of whole-genome genotyp-
ing technology to detect small genetic alterations in leukemia patients
that can contribute to understand the mechanisms of disease pathogen-
esis and drug-resistance.

PO-321
CLINICAL UTILITY OF IMMATURE PLATELET FRACTION (IPF) IN PREDICTING BACTERIAL
INFECTION

Di Mario A, Garzia M, Caira M, Mansueto G, Tarnani M, Rossi E, 
Zini G
ReCAMH-Istituto di Ematologia-Univ.Cattolica del Sacro Cuore-Roma, Italy

Introdcution. Bacterial infections are a frequent cause of morbidity and
mortality in hospitalized patients, usually resulting in increased periph-
eral leukocyte count frequently observed in surgical or Intensive Care
Unit (ICU) patients. Reticulated platelet (RP) is a parameter correlated
with thrombopoietic recovery. A new automated method to quantify RP,
expressed as immature platelet fraction (IPF), is now available by the
Sysmex XE-2100 analyzer. Methods. We obtained IPF reference values
(0,8-5,1, mean 2,39%) on peripheral blood (PB) of 53 healthy subjects (26
females and 27 males; mean age 57 years, range 18-91). A total of 638
consecutive samples of hospitalized patients with leukocytes > 10×109/L
were analyzed for IPF in a period of 3 months. Simultaneous blood cul-
tures for bacteria were available in 78 patients (24 females and 54 males,
mean age 60,8 years, range 0-90) and, out of these, 40 were positive for
bacterial sepsis. 

Figure 1. IPF values in negative and positive blood cultures. 
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Results. Microbiological agents were: Gram+ in 30 patients (4 E. fae-
calis, 4 St. aureus, 17 St. epidermidis, 3 St. hominis, 2 Str. pneumoniae),
Gram- in 7 patients (1 Ac anitratus, 1 Citrobacter, 2 E. coli, 1 H. influen-
zae, 1 Klebsiella spp, 1 Ps. aeruginosa). Two bloodstream cultures
revealed multiple bacterial infections: 1 Ac anitratus+ E. faecalis, and 1
E. coli+ Klebsiella spp. Mean IPF count was statistically significant high-
er in patients with sepsis (5,86% (range 0,5-22; 95% CI 4,1869 to
7,5431)), than in patients without infection (3,65% (range 0,7-10,2; 95%
CI 2,8194 to 4,4911)) (p<0,001) (Figure 1), while the platelet count was
independent in the 2 groups. Discussion. Despite increase in leukocytes
some hospitalized patients do not present bacterial complication. There-
fore, this parameter is a poor indicator of infection. Our study, firstly,
demonstrates the possibility to use routinely the automated IPF param-
eter as an indicator of infection to quickly identify subjects necessitat-
ing of strict microbiological follow-up and/or antimicrobical treatment. 

PO-322
SIMULTANEOUS DETECTION OF BOTH JAK2V617F MUTATION AND EPO-INDEPENDENT
ERYTHROID COLONIES (EECS) IN BCR/ABL-NEGATIVE CHRONIC MYELOPROLIFERATIVE
DISORDERS

Sacchi MC, Cornaglia E, Pini M, Demicheli M, Gatto S, Bellora A, 
Primon V, Perticone S, Levis A
Department of Hematology, SS.Antonio e Biagio e C.Arrigo Hospital, Alessan-
dria, Italy

Background. We investigated both JAK2V617F mutation and Epo-inde-
pendent erythroid colonies (EECs) in patients suffering from BCR/ABL-
negative myeloproliferative diseases (MPDs) or other reactive condi-
tions. Methods. We reviewed the clinical records of 160 patients with sus-
pected MPDs, who visited our department of hematology over the last
eight years. Diagnoses of MPDs were made based on PVSG and WHO
criteria. We have been studying the JAK2 mutation since March 2005 in
145 out of 160 patients (90.6%), who were still in a follow-up period.
EECs were detected in 74 patients (46.2%). JAK2V617F was detected in
circulating granulocytes by means of a quantitative real-time polymerase
chain reaction (qRT-PCR)-based allelic discrimination assay. A cut-off >
1% of mutant alleles was established to identify positive individuals.
Results. JAK-2 mutation was detected in 15 out of 20 patients (75%) with
polycythemia vera (PV), in 20 out of 46 patients (43,5%) with essential
thrombocythemia (ET) and in 1 out of 4 patients (25%) with idiopath-
ic myelofibrosis (IM). Interestingly, in 68 out of 145 patients (46,9%) -
evaluated as MPD-negative patients - with idiopathic or secondary poly-
globulia (ES) and piastrinosis, the JAK2 mutation was undetectable. EECs
were present in 13 out of 14 patients (92,9%) with PV and in 2 out of
10 patients (20%) with ET. Moreover, only one patient with idiopathic
polycythemia was EEC-positive, while ECCs were absent in 40 out of
41 (97,6%) patients. Finally, EECs and JAK-2 mutation were simultane-
ously assessed in 74 patients: 9 out of 14 PV patients (64,2%) were pos-
itive for both, 4 out of 14 patients (28,6%) were only EEC-positive and
1 out of 14 patients (7,1%) presented only JAK-2 mutation. Among ET
patients, 2 out of 10 patients (20%) were positive for both; 4 out of 10
showed JAK-2 mutation. In 42 out of 43 MPD-negative patients (97,7%),
no positive results were observed. Conclusions. In our retrospective study,
we tried to evaluate the diagnostic impact of some biological markers,
including JAK2 V617 PCR test and EECs. Our study also shows a high
specificity of a JAK2 PCR test in the diagnosis of MPD (almost 100%),
but a low sensitivity: less than a half of ET and IM (25 and 43,5%)
patients and 75% of PV patients are JAK2 mutation-positive. The com-
bination of both markers - JAK2 PCR test and EECs - shows a high sen-
sitivity and specificity (almost 100%) for diagnosing PV.

PO-323
EVALUATION OF COULTER LH 500 RESEARCH POPULATION DATA AND THEIR 
USUFULNESS IN HEMATOLOGY LABORATORIES

Brocca MC, Coppi MR, Mele G, Perrucci M, Quarta G
Ematologia, AUSL BR/1, Osp. A. Perrino, Brindisi, Italy

Introduction. modern laboratories need that haematology analysers have
high reliability in both cellular counting and abnormalities signalling. This
is obtained by specific alarms that help doctors in reviewing pathological
samples. Our laboratory has oncology samples and has a Coulter LH 500
analyser that offer a complete set of alarms and additional set of param-
eters with high utility in the slide reviewing process. The aim of this study

to evaluate the Research Population Data (RPD) and their utility in
myeloid and lymphoid pathologies compared with normals. Methods.
Coulter LH 500 obtains leukocyte differential with VCS technology, a
multiparametric simultaneous analysis of leukocytes in their native state.
The analyser evaluate the Volume, the Conductivity (size/density of the
nucleus or nucleus/cytoplasm ratio) and the light Scatter (granularity) of
the cells and gives 24 RPD that refer to the mean (M) and standard devi-
ation (SD) of the VCS measurement of Lymphocytes (LY), Monocytes,
Neutrophils (NE) and Eosinophils. Cellular abnormalities are highlighted
by specific alarms as well as RPD variations. 123 samples were analysed:
75 normal (used to obtain reference values of RPD), 16 myelodisplastic
syndromes (MDS) [13 RA (refractory anemia); 2 RAEB (refractory anemia
with excess of blast); 1 RAS (refractory anemia with sideroblast)], 32
chronic lymphoproliferative pathologies (CLP) [20 B-CLL (chronic lym-
phatic leukaemia), 4 atypical B-CLL, 4 B-CLL/PLL (mixed form), 1 B-PLL
(prolimphocytic leukaemia), 3 T-CLL]. Slide stain: May Grunwald Giem-
sa. Analyser was kept controlled and calibrated following the manufac-
turer guidelines. Results. Reference values for RPD of LY and NE were
obtained from normal samples. Analysing data of the MDS we found a
significant increase of SD and decrease of M in the V, C and S of NE; this
reflect morphological and/or cytoplasmic abnormalities in the myeloid
cells. CLP data show a significative increase only in SD of the RPD while
M were not statistically different from normals. This could be linked to
the heterogeneity of the LY population. In order to focus the study on CLP,
samples were divided in 3 subgroups based on morphology. The 3 groups
show differences in the mean of RPD. LP1 (typical B-CLL with little LY)
showed decrease of MV. LP2 (atypical B-CLL, B-PLL polimorphic LY with
heterogeneous size) show increase of MV and MS. LP3 (atypical B-CLL,
CLL/PLL, T-CLL) show increase of MV and decrease of MC. Differences
in the MV appeared to be significant in differentiating the 3 subgroups.
Discussion. Sample review process is based on the interpretation of the sus-
pect flag given by the haematological analyser, and so suspect flags and
messages has to be reliable and specific for the abnormal population. This
study showed how RPD values (and their differences from normals) could
describe morphological characteristic and give additional information in
suspect flag interpretation. Different types of pathologies show different
variations of SD values of RPD with respect to normal samples, indicat-
ing abnormal heterogeneity in cellular morphology. In MDS hypolobulat-
ed and hypogranulated NE are described with decrease in MS and MC.
In CLP volume size and internal density difference are clearly showed by
the mean values of V,C and S based on the morphological characteristic.
In particular MV seem to dicriminate the different pathology. We can con-
clude that RPD values of pathological samples are different from normal
samples and the differences and/or variations are pathology-specific. The
information obtained from RPD give additional value to the blood count
test and could help the doctor in addressing abnormal samples to the cor-
rect route of diagnosis. This study should be enforced with a wider col-
lection of cases.

PO-324
CD61 EXPRESSION ON THE PLATELETS IN THROMBOCYTOPENIAS AND 
THROMBOCYTOSIS

Danise P,1 Rovetti A,1 Avino D,1 Di Palma A,1 Esposito C,1 Rescigno G,1

Amendola G,2 D’Arco AM3

1Department of Clinical Pathology and Hematology Laboratory; 2Pediatrics and
Neonatology; 3Hematology and Oncology, Umberto 1 Hospital, Nocera Inferiore,
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Introduction. Flow cytometric immunological counting currently pro-
vides the most accurate and reliable means to enumerate platelets, using
monoclonal antibodies against membrane platelets glycoproteins. A new
haematology analyzer (Abbott Cell Dyn Sapphire®) provides platelets
enumeration of ptls and the entity of GpIIIa expression as the mean chan-
nel where fluorescent events are detected (CD61mn).We evaluated this
expression in patients with thrombocytopenia or thrombocytosis and the
possibility to use CD61mn parameter in the differential diagnosis of hema-
tological disorders. Materials and Methods.The study population included
224 subjects: 50 normal, 109 patients affected by thrombocytopenia (48
ITP, 26 MDS, 35 Chronic Hepatitis) and 65 patients with thrombocytosis
(19 TE, 46 reactive thrombocytosis). The peripheral blood samples were
collected in K3 EDTA tubes and examined using CD61 FITC-conjugated
mAbs and CD61mn parameter as the mean channel of CD61-labeled
events detected by FL1 subsystem. Results were analysed using Excel 7.0
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for statistical analysis of mean, comparison of means and variance. Results.
The normal subjects showed a CD61mn mean value of 142.5; patients
affected by thrombocytopenia showed a value of 145.3 in ITP group, 133.5
in MDS and 135.3 in Chronic Hepatitis. The differences were significant
in all groups respect normal subjects and between them (p<0.0001) except
for ITP patients and normals (p=0.0602), as well as between MDS and
Chronic Hepatitis (p=0.3264). In thrombocytosis group, TE showed a
mean of 127.2 and reactive thrombocytosis a mean of 135.4; the differ-
ences were significant either respect normal subjects and between groups
(p<0.0001). Conclusions. Expression of CD61 on the platelets (CD61 mn)
is different in the groups of hematological disorders that we analysed. In
Thrombocytopenias,the ITP patients showed an increased expression
compared to MDS and Chronic Hepatitis patients, whereas in thrombo-
cytosis, TE showed a decreased expression versus reactive thrombocyto-
sis. These results could help physicians in the differential diagnosis in
haematological disorders characterized by abnormal numbers of platelets. 
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RE-EVALUATION OF PATIENTS WITH HEREDITARY HEMOCHROMATOSIS IMPROVING THE
MUTATIONAL SCREENING
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Rossi M2

1Servizio di Immunoematologia e Trasfusione, 2Laboratorio Analisi Chimico-
cliniche, Ospedale di Circolo e Fondazione Macchi, Varese, 3Università degli Stu-
di dell’Insubria, Dipartimento di scienze Biomediche Sperimentali e Cliniche, Italy 

Hereditary hemochromatosis (HH) is one of the most represented
hereditary disorders in the western world. It is due to mutations in genes
encoding for proteins regulating the iron homeostasis and it is inherited
in autosomal recessive fashion. The most common mutations in genes
regulating iron homeostasis are found in the HFE gene encoding for a pro-
tein (HFE) involved in the regulation of iron uptake at the cellular level
(duodenum and liver) acting as an intracellular iron sensor. Two of these
mutations (C282Y and H63D) are routinarily screened for the presence in
patients with primary disorders of iron overload by PCR/RFLP or by real
time PCR. The C282Y mutation, when heterozygous, could be associat-
ed with other mutations in the sane gene, most of them considered as pri-
vate or with peculiar regional distribution: In our region, two of the most
frequent C282Y-associated mutations are the E168X and the W169X. Since
few years ago, the mutational screening for HH was performed only
searching for the presence of C282Y and H63D mutations. We recently
improved the mutational screening by choosing a novel approach (reverse
hybridization) for the search of 18 mutations responsible for HH (12 in
HFE gene, including the E168X and the W169X, 4 in TFR2 gene, and 2 in
the FPN1 gene, inherited in AD fashion) in order to look for an associat-
ed mutation in heterozygous patients and to confirm, using this mutation-
al approach, the results previously found using the PCR/RFLP method.
On the bases of the aforementioned reasons, we selected for 50 patients
affected by primary iron overload, including three patients negative for
both H63D and C282Y mutations, followed by our center with phleboto-
my. We confirmed the results of the previous molecular investigation for
49 of the patients. The only exception was the presence of the S65C muta-
tion in the HFE gene found in heterozigosity in a patient previously found
negative for H63D and C282Y. The 16 patients heterozygous for H63D
or C282Y, were confirmed also by this analysis. We can conclude that the
most represented mutations related to HH in our region are H63D and
C282Y, both in homozygosity or in heterozygosity or compound het-
erozygous, thus confirming the high pathogenicity of the C282Y mutation,
and the importance of the secondary effectors (age-related, environmen-
tal) or private mutations in the phenotypic expression of the H63D muta-
tion, the most diffuse mutation in the HFE gene.
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MUTATIONAL SCREENING IN FAMILIES HARBORING PATHOGENIC MUTATIONS FOR
HEREDITARY HEMOCHROMATOSIS
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Hereditary hemochromatosis (HH) is a disorder due to mutations in

genes encoding for proteins responsible for the maintenance of iron
homeostasis. It is the most common hereditary disorder in the Western
world and the clinical manifestations are variable within individuals.
Two of the most common mutations found both in carriers and unaffect-
ed people are the C282Y and the H63D in the HFE gene. Due to the
potential serious damage to parenchimal organs (mostly liver), pharma-
cological prevention of iron accumulation is recommended in individu-
als of pedigrees in which at least one carrier of the above mentioned
mutations is affected by clinical symptoms of iron overload. Being the
penetrance of the disease variable, it has been suggested the participa-
tion of environmental factors and/or private mutations in the phenotyp-
ic expression of HH. Moreover, the most diffuse mutation in the popu-
lation, the H63D seems to be transmitted as a simple polymorphism,
sometimes giving rise to clinical manifestations in older people. In order
to assess the presence and the penetrance of H63D and C282Y muta-
tions, we screened for the presence of such mutations families of
probands with clinical manifestation of HH and pedigrees in which the
H63D mutation has been observed as occasional finding. Of the 7 fam-
ilies studied, one harboured the C282Y mutation, 2 were compound
heterozygous C282Y/H63D, and 4 families had the H63D mutation.
Clinical manifestations of HH were present in all the homozygous for
the C282Y mutation and in the entire compound heterozygous (all
males), while only one male with C282Y in heterozygosity presented
clinical features of HH. None of the individuals harbouring the H63D
mutation were affected, except for a single case of homozygous H63D
in a young male. The C282Y mutation seems to be transmitted as a
pathogenic mutation, but the penetrance seems to be different even
within a single family. The H63D mutation seems to be transmitted as
neutral polymorphism and such mutation is often present in a pedigree
both in homozygosity and heterozygosity, not giving any clinical man-
ifestation even in older age. A population screening for mutations relat-
ed to HH is not recommended, but it is important to focus the attention
of pedigrees in which at least one individual present HH, bearing in
mind that the variable penetrance of the mutations implies the presence
of underlying private mutations which is possible to uncover using a
molecular approach.
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RETICULOCYTE RESEARCH POPULATION DATA (R-RPD): ARE THEY USEFUL IN 
DIFFERENTIATING SIDEROPENIC FROM EPO-STIMULATED ERYTHROPOYESIS?

Garzia M, Di Mario A, Rossi E, Pelliccioni N, Zini G
Institute of Hematology, Catholic University of Sacred Heart, ReCAMH, Rome,
Italy

Introduction. Effective erythropoiesis can be monitored by quantitative
measurement of reticulocytes which reflect bone marrow erythropoiet-
ic renewal. Coulter LH 750 performs reticulocyte analysis using VCS
technology (volume, light laser scatter and conductivity) with NCCLS-
recommended protocol based on New Methilene-bleu staining. The
analyser provides 7 parameters from reticulocyte analysis: enumeration
of Retics (Ret% and #), immature Retics quantification (HLR% and HLR#)
and fraction (IRF) and volumetric measurement (MRV and MSVC). As fur-
ther information the analyser provides the reticulocyte research popula-
tion data (R-RPD) as the mean and standard deviation values of VCS data
of both Retics and non-Retics populations. We evaluated the clinical util-
ity of R-RPD in diagnosis of different clinical conditions associated with
anemia. Methods. We analyzed data of: 55 Normal subjects (N) as refer-
ence population; 40 Iron Deficiency Anemia not treated patients (IDA);
161 determinations in a four months follow-up of 40 dialyzed patients
treated with Epo and iron (D). Results. Normal ranges are reported in Table
1. Hb is significantly lower (p<0,0001) in IDA (9,07 g/dL) and D (10,85
g/dL). IDA has the lowest MCV and MRV values (73,36 fl and 106,92 fl)
while D has the highest values (MCV 91,22 fl and MRV 127,99 fl) and the
differences are statistically significant. Ret% and Ret# are higher in both
D (1,8844% and 0,0664 ×109/mL) and IDA (1,9662% and 0,0741×109/mL)
than controls (p<0,0001), while there is no difference between IDA and
D. IRF is significantly higher in D (0,3968), while there is no difference
between N (0.2954) and IDA (0.3198). There are significantly different val-
ues in Mean Retics Scatter among N, IDA and D: N= 115,71; IDA=118,57;
D=128,16 (N/IDA p=0.0013; N/D p<0.0001; IDA/D p<0.0001) (Figure 1).
Mean Retics Conductivity is not different between N (56.27) and D
(56.01), but it is significantly different between IDA (66.82) and N or D
(p<0.0001) (Figure 2). Conclusions. Our study suggests the possibility of
using the R-RPD to differentiate reticulocytes in IDA (higher Mean Ret-
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ics Conductivity than healthy controls and dialyzed patients) and in
patients treated with iron and Epo (higher Mean Retics Scatter than
healthy controls and IDA patients).

Table 1. Normal reference values.

NORMAL MEAN RANGE (2.5 – 97.5 PERC)

HGB 13.9209 12.1875 - 15.7938
MCV 87.6720 81.4937 - 93.6237

RETIC % 1.0784 0.3895 - 1.7916
RETIC # 0.0504 0.0187 - 0.0847

IRF 0.2954 0.2074 - 0.4012
HLR % 0.3265 0.1047 - 0.6244
HLR # 0.0153 0.0049 - 0.0311
MRV 115.7045 102.1150 - 129.7687
MSCV 96.4011 83.7663 - 106.0650

V M RETIC 57.8000 51.0000 - 65.1250
C M RETIC 56.2727 50.7500 - 63.3750
S M RETIC 115.7091 107.8750 - 121.1250

V SD RETIC 14.7042 11.9375 - 17.3125
C SD RETIC 20.4151 17.7200 - 17.7200
S SD RETIC 16.9900 14.2850 - 14.2850

Figure 1. Mean Retics Scatter (MRS): Dialysed patients show the highest
MRS value. N= 115,71; IDA=118,57; D=128,16 (N/IDA p=0.0013; N/D
p<0.0001; IDA/D p<0.0001).

Figure 2. Mean Retics Conductivity (MRC): IDA patients show the highest
MRC value. N=56.27, D=56.01, IDA=66.82; IDA/N and D p<0.0001).
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Deletions of the chromosome 20 long arm represent a common abnor-
mality associated with myeloid malignancies, in particular with
myelodysplastic syndromes (MDS) (~ 4%) and acute myeloid leukaemia
(AML)(1-2%). Many data suggest that deletions in 20q mark the site of
one or more tumour suppressor genes, the loss of which can deregulate
multipotent haematopoietic progenitors. High resolution banding analy-
sis showed that the deletion is variable in size, with a commonly delet-
ed region (CDR) spanning 20q11.2~q13.1. Moreover, the del(20q) may
be the only karyotypic abnormality, or it may be associated with other
chromosomal changes, especially in AML, the most frequent being
del(5q), trisomy 8, trisomy 21 and deletions or translocations involving
the chromosome 13 long arm. Statistical analyses revealed that patients
showing del(20q) together with other chromosomal changes have a
worse survival than patients having the deletion as a sole cytogenetic
aberration (favourable subgroup). In this report we describe a rare chro-
mosomal aberration in a MDS patient. Combining conventional and
molecular cytogenetic techniques we found a (20;21) unbalanced translo-
cation in association with trisomy 8. The chromosome 20 long arm
undergoes a deletion and a reciprocal translocation with chromosome
21 long arm. The 20q deletion and the juxtaposition of 20q11 to 21q21
appear to be the critical genomic events. So far this is the second report
in literature of a t(20;21) associated with a deletion of 20q in a haema-
tological neoplasia. 
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SERUM FREE LIGHT CHAINS (SFLC) ASSAY IN IGD MULTIPLE MYELOMA (MM)

Giarin MM, Giaccone L, Oddolo D, Bringhen S, Ricci G, Sfiligoi C,
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Battista di Torino, Italy

Introduction. IgD MM accounts for 2% of myeloma subtypes and it is
usually characterized by younger age and poorer outcome. In this set-
ting, laboratory investigations remain a challenge as serum protein elec-
trophoresis (SPE) usually shows hypogammaglobulinaemia, no mono-
clonal (M) spike or a small band in the beta- region, rarely in the gam-
ma-region. IgD immunofixation (IFE) shows a diffuse band, due to post-
synthesis IgD M-proteins degradation, and a mild positivity for lambda
chains, the most frequent light-chain involved. In this context, we eval-
uated the new, highly sensitive sFLC assay in diagnosis and early mon-
itoring of disease status and response to treatments. Patients and Meth-
ods. SPE, IFE and sFLC were performed at presentation in 6 IgD-lambda
MM patients and in 1 patient with heart and renal amyloidosis with IgD-
lambda M-component. Five of them were also monitored after treat-
ment with different therapeutic schedules: 1 patient received Velcade,
1 conventional melphalan-prednisone (MP), 1 dexamethasone-thalido-
mide, 1 autologous stem cell transplantation (SCT) and 1 tandem autol-
ogous and allogeneic SCT. Results. sFLC concentrations and ratio at diag-
nosis were abnormal in all patients.Two patients were not evaluated
for response to treatment because the follow-up was too short. After
treatment, 3 patients had a stringent complete response (sCR) with nor-
mal sFLC ratio and negative IFE, 1 patient had a very good partial
response (VGPR) and 1 patient had a stable disease, according to the new
international uniform response criteria (2006). The patient who failed to
respond was treated with MP. After a mean follow-up of 6 months
(range 0-11), 6 patients are still on their primary treatment, one had just
completed allogeneic SCT, and none of them relapsed. Discussion. sFLC
concentrations and ratio proved to be an useful tool for diagnosis and
early indication of response to therapy in IgD MM patients, whereas by
nephelometry and SPE it is difficult to assess the right quantification of
IgD-M protein at presentation and after treatment. A longer follow-up
is needed to assess the sensitivity of sFLC in detecting early disease
recurrences and the efficacy of novel therapies in IgD MM patients. 
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Introduction. Microscopic method is the usual means to detect nucleat-
ed red blood cells (NRBCs) in the peripheral blood. Recently new hema-
tology analyzers have been developed that allow us a fast and accurate
identification and quantification of NRBCs in the peripheral blood. The
Authors evaluated the presence of NRBCs in the peripheral blood of a
large group of patients affected by different hematological diseases;
NRBCs values were analyzed at diagnosis and during treatment. Mate-
rials and Methods. The study population included 1149 patients (572
males and 577 females, range= 1-95 years of age ) and a total of 4017
counts were performed. The peripheral blood samples were collected in
K3 EDTA tubes and nrbc count was performed with an automated
method based on fluorochrome – polymethine dye selective stain and
lysis of nrbcs and white blood cells (Sysmex XE 2100). Results. The results
are shown in the Table 1. 

Table 1. NRBCs in peripheral blood in hematological diseases.

POS/TOT % POS Median NRBC Range

Cooley’s Anemia 34/35 97.1 4354 30-48510

Thalassemia Intermedia 51/61 83.6 13693 30-155400

S-beta Thalassemia 46/59 78 5670 50 - 20580

B-trait carriers 0/243 0 0 0

Hereditary Spherocytosis (HS) 0/29 0 0 0

Acute Autoimmune-hemolitic Anemia (AIHA) 10/17 58.8 102 20-370

Iron Deficiency Anaemia (IDA) 0/21 0 0 0

Idiopatic Thrombocitopenic Purpura (ITP ) 3/65 4.6 50 40-60

Idiopatic Myelofibrosis (MFI) 13/15 86.6 445 20-840

Essential Thrombocythaemia (ET) 4/43 9.3 0 0

Polycythaemia Vera (PV) 0/30 0 112 40-260

Myelodysplastic Syndromes (MDS) 30/48 62.5 166 20-780

Acute Myeloid Leukemia (AML) 20/40 50 105 20-260

Acute Limphocytic Leukemia(ALL) 7/20 35 64 20-160

Chronic Myeloid Leukemia (CML) 6/20 30 210 40- 430

Chronic Limphocytic Leucemia (CLL) 4/37 10.8 200 20-490

Non Hodgkin’s Lymphoma (NHL) 32/92 34.8 91 20-950

Hodgkin’s Lymphoma (HL) 8/30 26.6 85 20-230

Multiple Myeloma (MM) 19/47 40.4 74 20-340

Plasma Cell Leukemia (PCL) 2/3 66,6 114 20-170

Chronic Myelomonocitic Leukemia (CMML) 2/3 66.6 165 20- 560

MGUS 0/33 0 0 0

Anemia in solid tumors 32/155 20,7 108 20-340

The highest values of NRBCs, as expected, were found in severe tha-
lassemic syndromes. In this group NRBCs values were higher in patients
with splenectomy and generally correlated to the amount of ineffective
erythropoiesis. The difference between the absence of NRBCs in Hered-
itary Spherocytosis and their presence in Acute Autoimmune-hemolitic
Anemia (AIHA), both characterized by effective erythropoiesis, could be
due to the much more higher stimulation of erythropoiesis associated
with the acute AIHA. We didn’t found NRBCs in B trait carriers: this
could be useful to distinguish between patients affected by mild tha-
lassemia intermedia and B trait carriers. NRBCs were present at diagno-
sis in a high number of patients affected by CML and MFI, followed by
MDS and Acute Leukemia patients. A small number of ET patients
showed NRBCs, that were absent in PV patients. During chemothera-
py, the number of patients with NRBCs in peripheral blood increased,
mainly in MM patients (0 to 52,6%) and HL patients (0 to 35%).In CML
either Imatinib or Hydroxyurea eliminated NRBCs; finally the EPO ther-
apy did not influence the presence of NRBCs in MDS patients. Conclu-
sions. The possibility to detect and count NRBCs in the peripheral blood
quickly, with accuracy and precision, offers the possibility to use this
analysis routinely in the study of hematological diseases. These results

could be the starting point for the interpretation of the presence of
NRBCs in the peripheral blood, in order to use this data as a diagnostic
and prognostic tool. 
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Introduction. Internal Tandem Duplication (ITD) within the exons 14
and 15 of the fms-like tyrosine kinase 3 (FLT3) receptor is one of the most
common alteration in Acute Myeloid Leukaemia (AML). FLT3-ITD and
other mutation involving FLT3 gene are adverse prognostic factors, even
if associated with other favourable index as Nucleophosmine cytoplas-
matic dislocation (NPM+) or Core-Binding Factor (CBF) mutations. In
FLT3-ITD positive AML, qualitative PCR analysis usually shows a wild
type FLT3 gene associated to a mutated one. This alteration can be con-
firmed by the gene sequencing. Hereinafter we describe a case of AML
which shows homozygous FLT3-ITD associated to NPM+ with an
extremely adverse clinical presentation. Case report: a 60 years old man
was referred to our division for de novo myelo-monocytic AML. Clinical
features at the onset showed an high blast count in peripheral blood
(168,000 blasts ×109/L), septic state starting from dental abscess, initial
respiratory distress and disseminate intravascular coagulation. Cytoge-
netic analysis revealed a normal 46-XY karyotype, PCR analysis showed
homozygous FLT3-ITD mutation, gene sequencing confirmed the pres-
ence of mutated streams alone with tandem duplication in exon 14.
Type A NPM mutation was also present. A prompt procedure of leuka-
pheresis was performed in order to reduce WBC count, followed by a
cyto-reductive chemotherapy with low-dose of cytarabine. Four days
after, Idarubicin and Etoposide were associated with standard doses. But
the progressive worsening of pulmonary distress needed ventilatory
assistance, the extension of septic state and a multi-organ failure caused
a fatal outcome 28 days from the onset. Discussion: this case is an
extremely rare situation of homozygous gene mutation in AML. Usual-
ly one or more gene alterations in heterozygous state are sufficient to
determine an abnormal cell growth in acute leukaemia. Otherwise, in
chronic subset such as myeloproliferative disorders (MPD) homozygous
status of JAK2(V617F) mutation, derived from mitotic recombination or
loss of heterozygosity, correlates with more aggressive clinical features
and disease progression. The particularity of our case is the presentation
of an homozygous mutation into a de novo AML; we do not know weath-
er the homozygous state derived from a previous asymptomatic het-
erozigous FLT3-ITD mutation but clinical data suggest as this particular
genotype seems to be associated with an extremely adverse presenta-
tion.

PO-332
A NEW CYTOGENETIC ABNORMALITY, T(1;4) (P22;P16) IN AML M4 PATIENT AFTER
CHEMOTHERAPY TREATMENT

Moschetti G,1 Conticello C,1 Consoli C,2 Caruso L,1 Motta G,1

Amato G,1 Di Raimondo F2

1Dipartimento di Oncologia Sperimentale, Istituto Oncologico del Mediterraneo;
2Dipartimento di Scienze Biomediche, Sezione di Ematologia, Università di Cata-
nia, Italy

Cytogenetics studies at the diagnosis provides the most important
prognostic information in young adult AML. Here we report the case of
a 16-year-old female patient with de novo AML M4eo according to the
FAB classification, whose blasts showed the following positive antigens:
MPO (20%), CD14/CD11 (58%), CD34 (21%), CD33/HLA-DR (59%),
CD13/CD117(17%), lysozime (22%). Conventional cytogenetic analy-
sis performed at diagnosis revealed the caryotype 46, XX, inv(16) in
most of the examined bone marrow cells, thus the clinical outcome was
that one of low risk AML. The patient underwent conventional
chemotherapy with first course Cytarabine 100 mg/sm for 10 days,
Daunorubicin 50 mg/sm for 3 days, and Etoposide 100 mg/sm for 5 days
and obtained complete remission (CB<2%). The second course, after 1
month, consisted of Cytarabine 500 mg/sm twice a day for 6 days,
Daunorubicin 50 mg/sm for 3 days and lenograstim until PBSCs har-
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vest. The patient underwent a third course chemotherapy with Cytara-
bine 2000 mg/sm twice a day for 6 days followed by PBSC transplant
and by a second PBSC harvest. The final myeloablative course was BU-
CY 3 followed by PBSC (the second harvest) transplantation. Analysis
of caryotype after the last chemotherapy regimen (second autologous
transplantation) showed a disappearance in the abnormality present at
the diagnosis (inv. 16) and the appearance of a new alteration,
t(1;4)(p22;p16). The t(1;4) (p22;p16) balance traslocation is an unusual
alteration without a well-known therapeutic, prognostic or specific dis-
ease subtypes associations. This secondary chromosomal changes was
confirmed by two successive investigations on blood marrow. The
patient is still in complete remission since two years regardless of this
altered caryotype. Bone marrow displays a normal morphology with-
out signs of myelodysplasia and a normal WBC count. The presence of
this new alteration of the caryotype without bone marrow morpholog-
ical modifications, is not clear but could indicate an unspecific DNA
damage by high dose chemotherapy. 

PO-333
RESONANCE RAMAN SPECTROSCOPY AND MECHANICS OF SINGLE RED BLOOD CELL
MANIPULATED BY OPTICAL TWEEZERS

De Luca AC,1 Rusciano G,1 Pesce G,1 Sasso A,1 Madonna E,2

Ciancia R,2 Martinelli V,2 Rotoli B2

1Physics Department-Università di Napoli Federico II; 2Haematology Unit-Bio-
chemistry and Medical Biotechnology Department, Università di Napoli Federi-
co II, Italy

The analysis of single cell in a physiological environment is a challeng-
ing topic for many biomedical applications. Optical Tweezers (OT) have
revealed to be a quite useful tool to monitor address this issue. Based on
the use of a strongly focused laser beam, they allow trapping and manip-
ulation of micro-sized objects in absence of mechanical contact. An
interesting aspect of optical tweezers is that they can be integrated and
combined with different imaging systems and spectroscopic techniques.
Among this, vibrational Raman spectroscopy, i.e. inelastic light scat-
tered from vibrational modes, is an attractive optical method, providing
direct access to the identity and relative concentration of molecules. We
have developed a Raman tweezers system to characterize red blood
cells (RBCs) from both healthy and beta-thalassaemic volunteers. The
obtained spectra reveal significant differences, as clearly shown in Fig-
ure 1. 

Figure 1. 

The main differences are found in the spectral region between 1500
– 1650 cm-1, which is strongly affected by the Fe spin state and, there-
fore, by the oxygenation conditions of the cell. In particular, the relative
band intensity of the Raman features at 1547 and 1581 cm-1 is quite sen-
sitive to the RBC healthy state. By repeated measurements on both
classes of RBCs, it was found that the ratio of the strengths of these
bands is a significant parameter for the diagnosis of Thalassaemia. The
obtained results are quite promising for the development of new clini-
cal protocols for the diagnosis of Thalassaemia. 

PO-334
IDENTIFICATION OF COMPLEX CHROMOSOME REARRANGEMENTS IN A PATIENT WITH
ACUTE ERYTHROBLASTIC LEUKAEMIA (AML-M6) BY USE OF FISH AND SKY

Donadio F,1 Lioniello A,1 Altieri V,1 Gentile G,1 Fotino A,2

Sementa A,2 Bernardini L,3 Zatterale A,1 Cantore N2

1U.O.C. Genetica, P.S.I. Elena d’Aosta, ASL Napoli 1; 2S.C. Ematologia e,
Roma, Italy

Erythroleukaemia (AML-M6) often exhibits complex karyotypic
abnormalities associated with a poor prognosis. Most patients (47%)
show hypodiploidy while partial or entire monosomies represent 56%
of abnormalities. Chromosomes 5 and 7 are most frequently involved,
followed by chromosomes 8, 16 and 21. Unbalanced abnormalities are
more frequently found than balanced. We report a case of a 62-year-old
woman with anaemia and mild leukopenia. Bone marrow (BM) aspira-
tion demonstrated 65-70% myeloid blast cells, erytroid hyperplasia and
dyserythropoiesis. Bone marrow biopsy showed hypercellularity,
prominent erythroid hyperplasia/dysplasia and clusters of myeloid blast
cells, decreased number of myeloid precursors and megakaryocytes.
Standard cytogenetic analysis performed on BM identified in all
metaphases partial monosomies of chromosomes 7 and 16, and a chro-
mosome 19 derivative in association with a complex ring. Subsequent-
ly FISH and SKY were performed to better identify the rearrangements
observed by R-banding. Combining both conventional and molecular
cytogenetic techniques we were able to define the karyotype as: 45,XX,-
7,add(9)(q34),-16,der(19)dup(19)(?) t(7;19)(q11.23;q13.4),der(?)r(16;19).
This is the first case of AML-M6 with multiple rearrangements of chro-
mosome 19, which is here implicated both in a derivative chromosome
from unbalanced translocation with chromosome 7, and in a ring involv-
ing chromosomes 16 and 19. A review of the literature reveals recurrent
rearrangements involving the chromosome 19, which breakpoints are
located in 19q13.1, but the possible role of genes on chromosome 19 in
erythroleukaemogenesis can only be surmised.

PO-335
A CONCOMITANT T(4;11) AND A T(1;19) IN A PATIENT WITH BIPHENOTYPIC ACUTE
LEUKAEMIA

Gozzetti A, Calabrese S, Raspadori D, Crupi R, Tassi M, Bocchia M,
Fabbri A, Lauria F

Division of Hematology and Transplants, University of Siena, Italy

Background. A minority of acute leukemias have features characteris-
tic of both myeloid and lymphoid lineages and for this reason are des-
ignated as mixed lineage or biphenotypic leukemias (BAL). Some cyto-
genetics abnormalities are known to be specifically associated with this
type of leukaemia, i.e. abnormalities involving the MLL gene at 11q23
(also known as ALL1, HTRX, HRX), which is involved in several translo-
cations with different partners. In particular t(4;11)(q21;q23) is a recur-
rent abnormality in acute lymphocytic leukaemia (ALL), but may be
present also in acute myelocytic leukaemia (AML) and in BAL, represent-
ing a clear poor prognostic factor. The MLL gene is usually disrupted
upstream of the region coding for the zinc finger sequence motifs of the
protein product. The 3’ sequences are translocated or lost and the 5’
regions are juxtaposed to the coding sequences of the genes of its translo-
cation partners. In addiction, about 5% of ALL and 20% of pre-B ALL
show a t(1;19)(q23;p13) that is associated with adverse prognostic fea-
tures, mostly in children and young adults. The N-term transcriptional
activation domains from E2A at 19p13 fuse to the Hox cooperative motif
and homeodomain of C-term PBX1 at 1q21 and this results in a potent
transcriptional activator. Patients and Methods. A 61 year-old male patient
presented with a BAL and a concomitant t(4;11)(q21;q23) and t(1;19)
(q23;p13). The patient was referred to our division because of leukocy-
tosis, anemia and thrombocytopenia. Physical examination showed a
mild hepatomegaly. A peripheral blood sample showed Hb 9.6 g/dl, PLT
60 ×109/L and WBC 32 ×109/L, with 6% neutrophils, 30% of small lym-
phocytes and 64% minimally differentiated blasts at blood smear exam-
ination. Analysis of bone marrow aspirate evidenced 70% of leukemic
cells that showed positivity for myeloid antigens such as CD15 and
myeloperoxidase (MPO), while CD13, CD33 were negative. Also a pos-
itivity for lymphoid antigens was observed, i.e. TDT, CD22, CD19,
cytoplasmatic IgM. Cytogenetic analysis was performed with a Wright-
Giemsa banding technique on bone marrow aspirate. The karyotype
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showed: 46,XY [16 cells], 46,X,-Y, +der(19) t(1;19)(q23;p13),
t(4;11)(q21;q23) [4 cells]. Fish analysis confirmed translocation of the
MLL gene in 90% of 200 nuclei independently scored by two different
observers. RT-PCR confirmed a fusion transcript for AF4-MLL, while
the E2A-PBX fusion transcript for t(1;19) was not present. The patient
begun an intensive induction chemotherapy regimen (L20 modified)
including vincristine 1.4 mg/sqm , cyclophosphamide 1000 mg/sqm ,
doxorubicin 20 mg/sqm but unfortunately died for septicaemia due to
Pseudomonas Aeruginosa on day 19. Discussion. Even though t(4;11) has
been reported in 539 cases in the literature and t(1;19) in 144 cases
according to the Mitelman database, this is to our knowledge the first
patient carrying both translocations. In our patient MLL was confirmed
translocated by Fish and RT-PCR, while the E2A-PBX transcript deriv-
ing from the t(1;19) was not found. Our case appears as 3/4 of the cases
described in the literature with a t(1;19) having an unbalanced form of
this translocation with 2 normal chromosomes 1, a der(19) and a normal
chromosome 19. The peculiarity of this case is due to the absence of the
E2A-PBX transcript at the molecular level. It is possible that the break-
point does not involve as usual exons 13 or 14 of E2A and that a variant
transcript is present. Although our patient died soon for a sepsis, we
cannot draw certain conclusions about prognosis. In conclusions, we
describe for the first time a case of BAL with concomitant t(4;11) and
t(1;19). Further molecular studies are needed to better delineate a possi-
ble variant breakpoint on chromosomes 1 and 19 and a variant tran-
script of t(1;19).

PO-336
MLL RIARRANGEMENT IN ACUTE MYELOID LEUKEMIAS

Culurgioni F, Loriga R, Lilliu S, Pala G, Cardia D, Soro P, Murru R,
Romani C, Ennas MG, Angelucci E
Unità Operativa di Ematologia e Centro Trapianti Midollo Osseo, Ospedale
Oncologico A.Businco, Asl 8 Cagliari, Dipartimento di Citomorfologia, Univer-
sità agli Studi di Cagliari, Italy

Introduction. Indifferentiated cells are originated from incontrolled and
abnormal proliferations of blasts from leukemiogenesis processes. Spe-
cific tumor sequences as riarrangement and mutations are utilized in
diagnosis, prognosis and follow-up. MLL translocations are 5-6% of total
AML and are associated with Myelo/mono acute leukemias. Objective.
11q23 molecular riarrangiaments were studied in people with Acute
myeloid leukemias. Patients with these rearrangements involving
MLL/AF4 and MLL/AF9 ibride genes have poor prognosis but MLL/AF9
rearrangements in patients report a long overall and event free survival.
Materials. We have analyzed 83 cases of Acute myeloid Leukemia, 57
from Cancer Hospital A.Businco Asl 8 Cagliari and 26 cases from Cancer
Institute S.O.L.C.A of Cuenca (EC). Methods. All cases were evaluated
with RT-PCR procedure, t(4;11), t(9;11) rearrangements and rare translo-
cations of MLL were performed with probes and procedure kindly pro-
vided from Instituts fur Pharmazeutische Biologie JWG Universitaet
Frankfurt. Results and Conclusions. None of the 83 cases observed were
positive for MLL/AF4 and MLL/AF9 molecular riarrangements. Specific
new diagnostic method may provide correct evaluation of derivates AF4
and AF9 with relative wilde-type and complete absence of aspecific PCR
products.

PO-337
INCIDENCE OF MONOCLONAL GAMMOPATHY OF UNDETERMINED SIGNIFICANCE IN
WELL DEFINED HOSPITALIZED AREA: M. G. VANNINI HOSPITAL. –ROMA 

Piccioni P, Santoro MR, Ciccotosto G, Contene S, Giovannelli G, 
D’acci A, Laurenti L, Di Mario A, Garzia MG, Di Girolamo M,
Bologna E, Zini G, Gozzo ML 
UCSC Roma, Italy

It is known that monoclonal gammopathy of undetermined signifi-
cance (MGUS) is defined by the presence of a monoclonal protein in
persons with no features of multiple myeloma or other related malignant
disorders such as Waldenstrom’s macroglobulinemia, primary amyloido-
sis, B-cell lymphoma, or chronic lymphocytic leukaemia. Patients with
MGUS have a serum monoclonal protein concentration lower than 3 g
per decilitre, fewer than 10% plasma cells in the bone marrow, and no
clinical manifestation related to the monoclonal gammopathy. Recent
study population based involving a county in Minnesota reports that
the prevalence of this condition was 3.2% in persons older than 50 years
of age and that was higher in men than in women (4.0% vs 2.7% among
persons 50 years of age or older). With the enhancement of the sensitiv-
ity of the analytical techniques the report of MGUS increase and make
physicians to solve the problem of further examinations.We retrospec-
tively study a multiethnic population in a well defined hospitalized area
using Hydrasis electrophoretic system by Sebia Italia from 01/01/2006
to 31/12/2006 collecting data by the computerized system of the our lab-
oratory (Italnoema s.r.l). Among 10.042 agarose gel electrophoresis per-
formed in our laboratory (6556 for hospitalised patients and 3486 out-
patients), 78% were older than 50 years of age and 55% were female.
We report 462 patients (excluding those with repeated analysis) having
suspected monoclonal component including any discrete band of mon-
oclonal protein or thought to have a localized band (4.6%). Among the
total elettrophoresis performed, 2.1% of suspected monoclonal band
reported were female and 2.5% were male; 4.5% were older than 50
years of age and 4.5% were patients whose Italian ethnic group was
known. The relatively high incidence of MGUS in our studied popula-
tion has implications for any screening programs or preventive strategies
that could be developed to reduce mortality from mieloma.

PO-337 bis
EVALUATION OF IRON CONTENT OF SERUM FERRITIN IN PATIENTS WITH HYPERFER-
RITINEMIA

Ricerca BM, Rossi C,1 Venditti D, Marino M, Spada PL,2 Alimonti A,3

Storti S, De Sole P1

Istituto di Ematologia, 1Istituto di Biochimica Clinica; 2Dipartimento di Chirur-
gia, Università Cattolica del Sacro Cuore Roma; 3Dept. of Environment and
Primary Prevention, Istituto Superiore di Sanità, Roma, Italy

We investigated if Ferritin is differently charged with iron in various
clinical settings evaluating the Iron Content of Ferritin (ICF) in patients
with high serum-Ferritin (s-F). We examined three groups of hyperfer-
ritinemic patients (F≥200ng/ml; M≥300 ng/mL): Uremic patients treated
with haemodialysis (A n=22), Septic patients recovered in Intensive Care
Unit (B n=16), outpatients of our Haematology Unit (C n=30). This last
group is heterogeneous, including patients with Primitive Iron Overload
(IOV) e.g. Hereditary Hemochromatosis (HH n=8) and others with Sec-
ondary to various etiology: 9 with Dysmetabolic Syndrome (DMS), 2
with Chronic Liver Disease (CLD) HCV+, 2 with Myelodisplastic Syn-
drome (MDS)(1 RA, 1 RARS), 6 with Thalassemia Intermedia (TI), 2
with Sickle Cell Anemia (SCA) 1 with Congenital Dyserithropoietic
Anemia (CDA). Only two patients were regularly transfused (1 TI, 1
SCA). Complete Blood Count, serum-Iron (s-I), Total Iron Binding
Capacity (TIBC) , s-F and other hematochemical parameters such as
ALT, AST, gamma-GT, IL-6 were measured; TSI%was calculated. ICF
was assayed according the Yamanishi H et al technique (Clin Biochem
2002), partially modified. The following Table 1 shows the main results
of the study. The s-F doesn’t differentiate the three groups while TSI
shows a different and statistically significant value in each of the three:
the lowest in septic patients (inflammation effect) and the highest in
haematological patients. However, ICF is statistically different in the
three groups, therefore we considered separately all patients who had
IOV as a consequence of Erythron Disorders (ED) (6 TI, 2ASC, 2MDS,
1 CDA n=11); the second group includes the Primitive and Metabolic
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IOV (8HH, 9DMS, 2CLD n=19). The two groups don’t differ for iron bal-
ance parameters, only the ICF is higher in ED group. In conclusion, the
common parameters of iron balance roughly indicate the body iron con-
tent. In particular, it is well known that s-F can be influenced by many
variables (inflammation, liver cytolisis etc). Moreover, the ICF evaluation
gives a new information: the s-Ferritin doesn’t carry the same amount
of iron in any clinical setting. In septic patients who have the lowest TSI,
the s-F carries the largest amount of iron. In the end, ED patients have
a severe state of IOV comparable to the one of HH and DMS for classi-
cal parameters of iron balance. This state is more severe according the
ICF values. In only 2 patients out of 11 the IOV is influenced by trans-
fusions. This observation should induce to pay more attention to the
IOV state in ED patients not transfused.

Table 1. 

Group A p Group B p* Group C p°

TSI% 28+9.2 0.056 23.2+20.2 0.0004 58.2+18.7 <0.0001

F ng/mL 789.7+900 ns 766+736.9 Ns 732.9+691 ns

ICFpg/ng 27+16.7 0.0003 64.8+35.7 0.02 45.8+27.9 0.002

IL-6 ng/L 6.94+18.9 <0.001 169.5+149.8 <0.0001 3.39+12.3 0.004

p was calculated with Wilcoxon Mann Whitney between A-B; p* B-C; p° A-C

CHRONIC MYELOID LEUKEMIA

PO-338
BRAIN NATRIURETIC PEPTIDE (BNP) LEVEL AS MARKER OF CARDIAC FUNCTION IN
CHRONIC MYELOID LEUKEMIA PATIENTS TREATED WITH IMATINIB MESYLATE: 
NO EVIDENCE OF CARDIOTOXICITY OF IMATINIB THERAPY

Tiribelli M,1 Colatutto A,2 Marin L,1 Toffoletti E,1 Barbina G,2 Qualizza
U,2 Tonutti R,2 Candoni A,1 Medeot M,1 Damiani D,1 Sala P,2 Fanin R1

1Chair of Hematology and Division of Hematology and Bone Marrow Transplan-
tation, Department of Medical and Morphological Researches, 2Department of
Laboratory Diagnostics, Azienda Ospedaliero-Universitaria, Udine, Italy

Introduction. In the last year, the issue of cardiotoxicity of imatinib
mesylate (IM) was on focus. Emerging data seem to deny an increased
risk of cardiac events in patients treated with IM, which is the frontline
therapy in chronic myeloid leukemia (CML). B-type natriuretic peptide
(BNP) is released by the heart in response to myocardial tension and is
considered an accurate test for the diagnosis of heart failure. The meas-
urement of BNP in the serum is a rapid and easy tool for evaluation of
ventricular function, also in asymptomatic patients. Methods. We have
measured BNP level in 50 patients (33 males and 17 females) with chron-
ic phase CML treated with IM at our Institution. BNP was measured
using a direct chemiluminescent sandwich immunoassay: the analytical
range extends from 0 to 5000 pg/mL, with a sensitivity <2 pg/mL. Nor-
mal range is as follows: <100 pg/dL. Median age was 59 (range: 23–82).
Median duration of IM therapy was 38.5 months (range: 1-81). IM mean
daily dose was 404 mg (SD±121). Thirty three patients (66%) received
400 mg/day, 13 (26%) a lower daily dose (200 mg in 1 case, 300 mg in
12) and 5 patients (10%) had higher IM doses (600 mg in 2, 800 mg in
3). Results. The mean level of BNP in the whole population was 22.0
pg/ml (SD ±26.4); only two patients had values >100 pg/mL. There was
a linear correlation between age and BNP levels (t-value=3.850,
p=0.0003). Nine out of 24 (37%) patients aged ≥60 had BNP >22 pg/mL,
compared to only 1/25 (4%) in the cohort <60 years old (χ2=19.7,
p<0.0001). BNP level was not affected by IM daily dose (<400 mg =
34.1±28.6, 400 mg = 18.5±26.2, >400 = 13.5±9.3) or by therapy duration
(<36 months = 25.2±30.4, ≥36 months = 19.4±22.6). Considering cardio-
vascular risk factors, 18 patients (36%) had hypertension, while dia-
betes and hyperlipemia were present in 2 and 4 cases, respectively.
Patients with hypertension had higher levels of BNP (34.9±35.1 vs
14.8±16.5, p=0.03), despite an equivalent IM dose (378±81 vs 419±138
mg) and treatment duration (39.5 vs 30.5 months). No patient experi-
enced major cardiac adverse event during IM therapy. Discussion. Ima-
tinib therapy does not cause an increase in BNP levels. This gives an indi-
rect confirm to the cardiac safety profile of the drug, as indicated also
by the lack of major cardiac toxicities in our patients. BNP levels were
affected by hypertension and by advanced age, but the latter could be
a bias due to a higher incidence of hypertension in the elderly cohort.

PO-339
MICRORNAS AS THE TARGET OF DELETIONS ON DER(9) IN CHRONIC MYELOID
LEUKEMIA

Albano F,1 Anelli L,1 Zagaria A,1 Pannunzio A,1 Russo Rossi A,1

Manodoro F,1 Liso V,1 Rocchi M,2 Specchia G1

1Hematology, University of Bari, Bari; 2DI.GE.MI; University of Bari, Bari, Italy

Introduction. Deletions on der(9) are associated with chronic myeloid
leukemia(CML) in 15-18% of cases. To date, the biological significance
of this genomic loss in the pathogenesis of CML is unknown. The most
plausible hypothesis is that the loss of a tumor suppressor gene may con-
fer a proliferative advantage to the Philadelphia-positive clone. On the
other hand, it has now become evident that microRNAs (miRNAs) play
an important regulatory role in some hematological malignancies. To
investigate the presence of miRNAs within the genomic regions lost on
der(9) we analyzed 60 CML patients with der(9) deletions. Methods.
Genomic characterization of the deleted sequences was performed by
fluorescence in situ hybridization (FISH) using a contig of DNA clones;
the miRBase (http://microrna.sanger.ac.uk/) was queried to assess the
presence of miRNAs in the der(9) deleted genomic regions. Results. FISH
experiments showed that the genomic loss on der(9) of the 9 (centromer-
ic to ABL) and 22 (telomeric to BCR) chromosome sequences ranged
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from 260 Kb to 54 Mb and from 230 Kb to 12.9 Mb, respectively. Con-
sultation of the miRBase revealed that in 16 (27%) patients there was loss
of miRNAs mapping on chromosome 9 whereas no known miRNAs
were mapped on the deleted genomic sequences belonging to chromo-
some 22. Moreover, 4 cases with a complex t(9;22) rearrangement and
der(9) deletions showed loss of the miRNAs sequence also on the third
derivative chromosome (4p16, 7p14, 13q14, and 11q13, respectively);
among them, only in one case the loss of miRNAs on the third deriva-
tive was not associated with the miRNAs deletion mapped on chromo-
some 9. The most recurrent miRNAs deleted on der(9) were mir-219-2
(deleted in 100% of cases) and mir-199-b (lost in 67% of cases). It is
noteworthy that mir-219-2 neighbors and overlaps CpG-islands, sug-
gesting a potential role of this miRNA in CpG-island methylation. Con-
clusions. Experimental studies indicate that miRNAs can function as
tumor suppressor genes or as oncogenes. In fact, in chronic lymphocyt-
ic leukemia associated with del(13)(q14) it has been demonstrated that
the miRNAs loss can induce downregulation of the antiapoptotic BCL-
2 protein. The novel evidence that deletions on der(9) in CML are asso-
ciated with miRNAs loss may shed new light on the significance of
genomic sequences loss. Further studies are needed since it is known that
some microRNAs may have as many as a few thousand targets, so pre-
diction algorithms and strategies allowing large-scale screening of mul-
tiple target genes are required.

PO-340
THE VARIABLE BEHAVIOUR DURING IMATINIB TREATMENT OF CHROMOSOME 
ABNORMALITIES ADDITIONAL TO THE PHILADELPHIA CHROMOSOME AT DIAGNOSIS OF
CHRONIC MYELOID LEUKEMIA MAY HAVE PATHOGENETIC IMPLICATIONS

Zaccaria A,1 Valenti AM,2 Tonelli M,2 Cipriani R,1 Giannini B,2 Zuffa E,1

Molinari AL,1 Azzena A,3 Bonaldi L,11 Cianciulli A,4 Donti E,5

Gozzetti A,6 Ronconi S,7 Spedicato F,8 Vicari L,9 Zanatta L10

1Hematology Unit, Dept. of Oncology and Hematology, S. Maria delle Croci
Hospital, Ravenna; 2Laboratory of Cytogenetics, Pathology Dept., S. Maria delle
Croci Hospital, Ravenna; 3Medical Genetics, Binaghi Hospital, Cagliari; Onco-
logic Cytogenetics Service, University of Padova; 4Cytogenetics SSO, Clin.
Pathology Dept., Regina Elena Institute, Roma; 5Medical Genetics Service, Dept.
Clin. Exp. Medicine, Univ. of Perugia, Perugia; 6Div of Hematology and Trans-
plants, Dept. of Medicine and Immunological Sciences, Univ. of Siena, Siena;
7Division of Oncology, Morgagni-Pierantoni Hospital, Forlì; 8Laboratory of Med-
ical Genetics, SS. Annunziata Hospital, Taranto; 9Medical Genetics Unit, Car-
darelli Hospital, Napoli; 10Laboratory of Cytogenetics, Pathology Dept., 11Fon-
cello Hospital, Treviso, Italy

Background. Recently, we have reported 5 patients carrying chromo-
some abnormalities additional to the Ph chromosome at diagnosis (1,2).
In these cases, during Imatinib treatment, the Ph disappeared, while the
additional abnormality [dup(1q); del(5q); +8 (2 patients); and +14] per-
sisted in the subsequent studies. This finding was considered consistent
with a secondary origin of the Ph chromosome in these patients. Patients
and Methods. Based on these observations, we contacted again the labo-
ratories participating in the GIMEMA CML Working Party. Six other
centers provided 6 more patients with chromosome changes additional
to the Ph at diagnosis and followed with sequential cytogenetic studies.
Results. The 11 cases are shown in Table 1. In the first 5 cases, the Ph dis-
appeared and the additional abnormality persisted. In the following 6
cases, the additional abnormality was always observed together with the
Ph; alternatively, the Ph alone was observed. In particular, case n.6,
marked by del(3) and +der(22), was initially treated with alpha Interfer-
on; Imatinib was given since +53 month on. In the following studies, the
additional changes were always present together with Ph chromosome,
but metaphases with Ph alone were detected in the +75 months study.
From +105 months on, only normal metaphases were observed. Case n.7
who carried a -Y at diagnosis, showed the Ph alone in the +3 months
study. The -Y reappeared in the +6 study. In case n.8, with a t(2;14),
there was no response to therapy and both Ph and the additional abnor-
malities persisted in the following study at +7 months. In case n.9,
marked by t(7;9), the +12 months and the +18 months studies were nor-
mal. In case n.10, with inv(7), both Ph and inv(7) persisted in the +6
months study. Pt. n.11 was not studied at diagnosis, but an additional
anomaly [del(5q)] was observed together with Ph both in the +3months
and the +7months study. Conclusions. In this study, we report 10 patients
with Ph positive CML and additional abnormalities at diagnosis. In 5
patients, we observed the disappearance of the Ph and persistence of the

abnormality, in 5 other patients, the abnormality either persisted with
the Ph or disappeared alone or together with the Ph. These data are con-
sistent with the Ph as secondary abnormality in the first 5 cases and
with a primary one in the last 6 ones. The study will proceed in order
to verify possible prognostic implications of these chromosome data.
Aknowledgements. This study was carried out with the support of the
Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori
(I.R.S.T.), Meldola-Forlì and of the Ravenna section of the Associazione
Italiana contro le Leucemie, Linfomi e Mieloma (Ravenna A.I.L.).
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Introduction. Thanks to its striking effectiveness, imatinib (IM) is the
established first line treatment of early chronic phase (ECP) chronic
myeloid leukemia (CML) patients (pts), where a complete cytogenetic
response (CCgR) is achieved in more than 80% of pts. Nonetheless, the
achievement of an early major molecular response (MMolR), which cor-
relates with more durable cytogenetic response and better progression-
free survival, remains a focus of newer regimens. To explore a possible
role of Interferon-alpha (IFNalpha) in this regard, we compared the
molecular response of 369 ECP pts who achieved a stable CCgR with
IM 400 mg (309 treated with IM alone and 60 treated with IM and IFNal-
pha). Methods. Pts were monitored for conventional cytogenetic and
molecular response every 6 mos. Peripheral blood samples were central-
ized in Bologna (RQ-PCR, Bcr-Abl/Abl x 100 - Taqman). Major molec-
ular response (MMolR) was defined as BCR-ABL/ABL% less than 0.05,
whereas undetectable BCR-ABL transcript levels was defined as BCR-
ABL/ABL% less than 0.001%. Results.76 ECP CML pts (enrolled in the
011 study of the ICSG) were treated with IM and a variable pegylated
IFN-alpha dose (50, 100 and 150 microg/wk); 60 are in stable CCgR and
evaluable for molecular response. 388 ECP (enrolled in the 022 and 023
study of the ICSG) were treated with IM 400 mg; 309 are in stable CCgR
and evaluable for molecular response. Pts were equally distributed by
Sokal risk in both groups. The frequency of MMolR increased during fol-
low in both groups, but the rapidity of achievement and the quality of
the molecular response was higher in ECP pts treated with IM and IFNal-
pha during the first 12 mos. Specifically, the frequency of MMolR was
63% and 76% at 6 and 12 mos in the IM plus IFNalpha group (versus
34% and 50% in the IM group). Beyond the first year, MMolR rate was
similar in the 2 groups (78% vs 79%). The rate of RQ-PCR negativity
was significantly higher in the IM plus IFNalpha group at all evalua-
tions, being 15%, 20% and 18% at 6, 12 and 24 mos (vs 1%, 3% and
6%). During follow-up, MMolR was stable in 88% and in 47% of IM
plus IFNalpha and IM groups, respectively. Conclusions. IM induces a
very high rate, which increases over time, of MMolR in ECP pts. Pts
treated with IM and IFNalpha obtained a very precocious and higher rate
of MMolR, at least in the first 12 mos, which may indicate a more potent
anti leukemic effect and might suggest a possible role of IFNalpha in
association with IM or a new tyrosine kinase inhibitor.
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Introduction. The efficacy of Imatinib (IM) on long-term survival in
accelerated phase (AP) or blast crisis (BC) chronic myeloid leukemia
(CML) patients (pts) is unknown. The longest available follow-ups range
from 2 to 3 years, with overall survival (OS) rates variable from 10 to
40% for AP pts and from 7 to 10% for BC pts. The objective of the
study is to report the 5 to 6 year experience of the GIMEMA Working
Party on CML (trial STI571/003) with IM 600 mg daily in 203 pts in AP
or BC. Methods. Pts were monitored for hematologic response every
month and for conventional cytogenetic every 3-6 months. Results. 203
pts were treated with IM 600 daily: 111 (55%) were in AP and 92 in BC
(72 in myeloid BC and 20 in lymphoid BC). Overall, 155 (76%) are dead
(including 136 in BC and 8 after allogeneic transplant) after 1 to 64 mos
from start of IM (median: 9). Median follow-up for the 45 living pts is
66 mos (55-73). 189 pts (93%) were previously treated for CML in chron-
ic phase (CP) for 3 to 26 mos (median: 6), while 14 had the disease onset
in AP/BC. Of 111 pts treated in AP, 106 pts (96%) showed a return to
CP and 74 pts (70%) obtained also a complete hematologic response,
which lasted at least 4 weeks in 68 (61%) pts. A complete cytogenetic
response (CCgR) was achieved by 15 (14%) pts, in 2 to 13 mos (medi-
an: 5), with a major CgR rate of 25%. CCgR was subsequently lost by
8 pts after 3 to 50 mos from its first achievement, with a median CCgR
duration of 21 mos. Overall survival decreased from 86% to 71% and
49% at 6, 12, and 36 mos, but remained stable thereafter (37% at 66
mos). The median survival time was 36 mos. Of 92 pts treated in BC,
57 pts (62%) returned to CP and 24 pts (26%) obtained also a complete
hematologic response, which lasted at least 4 weeks in 22 pts. A com-
plete cytogenetic response (CCgR) was achieved by 8 (9%) pts, in 2 to
11 mos (median: 4), with a major CgR rate of 20%. CCgR was subse-
quently lost by all but 2 pts after 2 to 12 mos from its first achievement,
with a median CCgR duration of 7 mos. The median survival time for
BC pts was 7 mos, with 8% of pts alive at 66 mos. Conclusions. IM 600
mg has a substantial activity when used as a single agent in pts with
CML in AP and BC. Pts treated in AP showed a significantly higher
hematologic and cytogenetic response rate, as well as better OS than BC
pts. Notably, OS remains stable after 36 mos of therapy, indicating that
IM therapeutic effect is durable over time. Acknowledgments. COFIN
2003, FIRB 2001, AIRC, CNR, Fondazione del Monte di Bologna e
Ravenna, European LeukemiaNet, AIL.
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EFFICIENT CYTOTOXIC ACTIVITY OF ZOLEDRONATE-ACTIVATED GAMMA DELTA T CELLS
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Aminobisphosphonates activate human Vγ9/Vδ2 T lymphocytes and
promote their cytotoxic properties. We investigated the effects of acti-
vated gamma delta T cells on Ph+ leukemia cell lines, sensible or resist-
ant to imatinib mesylate. Gamma delta T cells were expanded from nor-
mal PBMCs by culturing with zoledronate 5 nM (Zometa, Novartis) and
IL-2. The cytotoxicity of activated gamma delta T cells against CML
cells was evaluated by flow cytometry based on double labelling with
CFSE and PI. Gamma delta T cells were cytotoxic against all tested ima-
tinib-sensitive (K562S) and -resistant (K562R, KCL22R, LAMA84R) cell
lines, in dose-dependent manner. In addition, zoledronate treatment
enhanced the sensitization of tumor cells to gamma delta T cell cytotox-
icity resulting in good increased lysis. We next analyzed which subset
was more effective in inducing lysis. Therefore, we separated by FAC-
sorter the four subsets of naive, CM, EM and TEMRA, and tested the
individual cytotoxic properties of each subset. We observed that the
TEMRA subset had the higher cytotoxic activity. To determine poten-
tial mechanisms of gamma delta cytotoxicity against CML cells, we first
explored the possible contribution of TRAIL. To this aim, we investigat-
ed whether TRAIL could induce cell death in CML cells cultured in pres-
ence of 100 ng/ml IZ-TRAIL. All tested cell lines were sensitive to TRAIL-
induced apoptosis; interestingly, whereas K562S cells were moderately
sensitive to apoptosis, K562R and KCL22R were highly sensitive. Thus,
we next analyzed the expression of TRAIL receptors, to understand the
observed differences in TRAIL-sensitivity. We found that all tested cell
lines expressed the death-inducing receptors DR4 (but not DR5), and
that the K562R, KCL22R expressed higher levels of DR4, compared to
K562S. In addition, all cell lines expressed weak levels of DcR1 and DcR2,
which are thought to act as decoy receptors and they are not able to
transmit death signals. Furthermore, blocking mevalonate-pathway in
CML cell (both sensitive and resistant) using mevastatin, an inhibitor of
the HMGR that blocks the IPP production, did not affect tumor cell lysis.
Finally, NKG2D appeared to play a slighter role in cytotoxicity as anti-
NKG2D antibody blocked cytotoxicity with a weak inhibition On the
basis of obtained results we hypothesize that administration of γ9/Vδ2
T lymphocytes and zoledronate may significantly induce antitumor
activities in CML patients resistant to imatinib treatment. 

Table. 
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Background. Imatinib has become the treatment of choice for CML.

The standard dose (SD) for chronic phase (CP) CML is 400 mg daily:
results are less favourable in pts at high or intermediate Sokal risk vs low
Sokal risk ones. In intermediate Sokal risk patients, the IRIS trial (Hugh-
es et al NEJM 349:15, 2003) reported at 12 mos a complete cytogenetic
response (CCgR- 0% Ph-pos) rate of 67% and a major molecular
response (MMolR) rate of 45%. Pre-clinical and clinical data suggest that
high doses (HD - 800 mg daily) of imatinib may be more effective. Aims.
The GIMEMA CML Working party is conducting a phase II, multi-isti-
tutional prospective study (serial n. CML/021) to investigate the effects
of imatinib HD in intermediate Sokal risk. Between Jan , 2004 and May,
2005, 25 centers enrolled 78 pts; median age 56 yrs (26-79) (24% were
aged 65 years or more at enrollment). The median observation time is
18 mos. Results. At 6 mos, 81% obtained a CCgR and 54% of CCgR pts
a MMolR (Bcr-Abl/Abl x 100 ratio < 0.05%). At 12 mos, the CCgR rate
was 88% and the MMolR rate was 56%. Two patients progressed to
accelerated/blastic phase. The compliance to HD treatment was good:
at 3, 6 and 12 mos 56%, 53% and 54% of the pts received a median dai-
ly dose of imatinib equal or superior to 600 mg . Non hematopoietic AEs
accounted for the great majority of dose reductions. Conclusions. The
results of this trial further indicate that imatinib HD induces higher and
more rapid responses in intermediate Sokal risk CML pts in early chron-
ic phase, being superior to the results obtained with SD (IRIS) and in the
range of the MD Anderson results (Kantarjian et al Blood 2004 103:2873).
Acknowledgments. COFIN 2003, FIRB 2001, AIRC, CNR, Fondazione del
Monte di Bologna e Ravenna, European LeukemiaNet, AIL.
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Overcoming resistance to Imatinib remains a major challenge for suc-
cessful treatment of Chronic Myeloid Leukemia. Imatinib resistance in
vivo and in vitro is mainly mediated by mutations within the Bcr-Abl
kinase domain, amplification of the Bcr-Abl or aberrant signals down-
stream of Bcr-Abl such as Src kinases and downstream RAS signalling
pathways. Due to the high homology of Src and Abl kinases in their
active conformation, Src inhibitors may be of additional therapeutic val-
ue for preventing or targeting drug resistance. Among them, Dasatinib
was shown to be 325-fold more potent than Imatinib against wild-type
Bcr-Abl and able to target most Imatinib-resistant Bcr-Abl mutations due
to its conformation-tolerant binding to Abl kinase domain. Here we
report a preclinical study on two pyrazolo[3,4-d]pyrimidine derivatives
4-amino-substituted, (S13 and S29) belonging to a new class of dual Src-
Abl inhibitors. The results of enzymatic cell-free assays proved that S13
and S29 inhibit non-receptor tyrosine kinase activities, in particular Abl
and Src, at IC50 doses ranging from 0.8 and 0.08 µM. We tried the cyto-
toxic effects of both drugs on Bcr-Abl-transduced cell lines (32D and
Ba/F3) either sensitive or resistant to Imatinib. Imatinib resistance was
provided by mutations at functionally distinct regions of the Bcr-Abl
kinase domain, including Y253F, E255K and T315I, and spontaneous
selection in presence of Imatinib with or without growth factor (IL-3)
additioned to culture media not due to Bcr-Abl amplification or muta-
tions. Both drugs significantly reduced proliferation in semisolid assay
of cell clones expressing the wild type and mutated Bcr-Abl genes, includ-
ing T315I (LD50 ranged between 1.0 and 1.6 µM in all cases). Moreover,
they were highly effective against cells rendered Imatinib-resistant by IL-
3 and those transducing the p185 Bcr-Abl protein, usually referred to as
controls for Imatinib-resistance (LD50 ranging between 0.3 and 0.7 µM).
Complementary abrogation of Abl and Src kinases phosphorylation per-
sisted up to 24th hour of exposure to both drugs at 1 µM concentration
both in Imatinib-sensitive and -resistant contexts. Further insights into
the role of kinase dynamics in mediating drug resistance and sugges-
tions for the synthesis of conformation-specific inhibitors that can effec-
tively suppress molecular resistance are expected from molecular mod-
elling of drug-resistant Bcr-Abl variants complexed with S13 and S29
currently in progress.
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FOXO transcription factors are components of a highly conserved sig-
nalling pathway connecting growth and stress signals to transcriptional
control. Central to their regulated activities is a shuttling system, which
confines FOXO proteins to either the nucleous or the cytoplasm through
post-translational modifications (phosphorylation and acetylation) and
association with the nuclear transport machinery. Previous studies under-
scored the critical role of FOXO3a inactivacion by Bcr-Abl in the main-
tenance of a leukemic phenotype, proceeding from its influence of pro-
liferation, survival, glucose metabolism and response to stress. Howev-
er, the mechanisms involved in p210 Bcr-Abl protein tyrosine kinase (TK)
interactions with FOXO3a are still unknown. Results of the study pre-
sented here show that in murine myeloid progenitors (32D) stably trans-
ducing a Bcr-Abl construct the significant decrease of FOXO3a expression
and phosphorylation in the cytoplasm in response to Imatinib (IM) par-
allels FOXO3a nuclear import and transcriptional induction of growth
arrest (p27 and Gadd45) and pro-apoptotic (FasL and Bim) signals. Mul-
tiple events are involved in FOXO3a restored function. They encompass
protein kinase B (AKT) dephosphorylation and inactivation and c-Jun
NH2 terminal kinase (JNK) phosphorylation and activation resulting, in
turn, in 14-3-3 phosphorylation and client protein release from cytoplas-
matic ligand. Interstingly, FOXO3a dephosphorylation was an early event
persisting up to 8th hr of exposure to IM. Multiple events contributed to
the protein re-phosphorylation in the nuclear compartment (precluding
its nuclear export) by 24th hr. They include the compensatory activation
of p38 and p42/44 MAP kinases (that directly phosphorylate FOXO pro-
teins at MAP kinase consensus sites) and the protein acetylation by p300
acetyltransferase (that weakens FOXO DNA-binding and resistance to
AKT-mediated phosphorylation). Those findings may help to design new
therapeutic strategies including drugs such MAP kinase or acetyltrans-
ferase inhibitors that may complement IM in the cure of CML.
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IMATINIB AND HYPERCHOLESTEROLEMIA
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We have previously described a rapid reduction of plasma total cho-
lesterol level (PTCL) in a small series of patients, within one month after
imatinib therapy (400 mg daily) was started for either chronic myeloid
leukaemia (CML, 17 patients) or hypereosinophilic syndrome (HES, 2
patients). Here we report the same analysis extended over 19 patients.
PTCL was evaluated at diagnosis and after one month of imatinib ther-
apy (400 mg daily). Exclusion criteria were clinical or pharmacological
conditions known to affect lipid metabolism, such as diabetes, alco-
holism, oral contraception, assumption of drugs lowering cholesterol
levels and modification of diet, weight or physical activity, before and
in course of imatinib therapy. At diagnosis, 9 patients were hypercho-
lesterolemic. Among them (mean PTCL, 254 mg/dL; range, 223-293)
eight normalized their cholesterol levels (mean PTCL, 176 mg/dL; range,
160-187). In addition, among the normolipidemic patients, in 7 out of
10 cases, a less marked reduction of PTCL was observed (mean PTCL,
167 to 139 mg/dL; range, 145-185 to 112-163). A slight increase of PTCL
was observed in 1 hypercholesterolemic (250 to 260 mg/dL) and 3 nor-
mocholesterolemic patients (mean PTCL, 163 to 180 mg/dL; range, 144-
187 to 148-217). The ability of imatinib to lower circulating levels of cho-
lesterol was persistent and long-lasting (median follow up, 28 months,
range 5-46). All patients achieved at least the complete haematological
remission after one month of imatinib therapy. Imatinib inhibits sever-
al tyrosine kinases such as Abl, c-Kit and platelet-derived growth factor

receptor (PDGFR). PDGFR-dependent signaling pathways have been
shown to play a role in several non-malignant diseases including ather-
osclerosis, nephropaty and type 2 diabetes. Moreover, PDGFR binds
specifically to and phosphorylates the cytoplasmic tail of low-density
lipoprotein (LDL)-receptor-related protein (LRP), a member of LDL-
receptor superfamily, which is known to act in areas as diverse as cellu-
lar signalling, degradation of proteases, liver cholesterol uptake and glu-
cose-induced insuline secretion. Our observation suggests that in vivo
modulation of the phosphorylation pathway may elicit a cholesterol-
lowering activity. In the context of CML patients, these results are par-
ticularly impressive considering that an inverse correlation between
PTCL and total leukocyte count has been clearly documented.
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Abstract. Imatinib mesylate (formerly STI571; Glivec™; Novartis Phar-
ma) is a selective inhibitor of Bcr-Abl, c-Kit, Arg and platelet-derived
growth factor receptor (PDGFR) tyrosine kinases; it is a phenylaminopy-
rimidine derivate that has the specific property of binding to the ATP-
docking site of the P210 oncoprotein, thus preventing self-phosphory-
lation and other consequent effects. Imatinib mesylate offers a new form
of targeted therapy for the treatment of patients with chronic myeloge-
nous leukemia (CML) and gastrointestinal stromal tumours (GISTs). It
is generally well tolerated and leads to no higher incidence of hemor-
rhagic events than other therapies. The study population included 90
consecutive patients (56 males and 34 females, M/F ratio 1.6; median age
53 years, range: 16-77) diagnosed as having CML between 1992 and
2006, who were followed up for a median of 52 months (range: 6-221)
at the Hematology-Bone Marrow Transplantation Unit, Maggiore Hos-
pital, Milan. All of them were treated with modulated doses af imatinib
mesylate in accordance with the standard guidelines; 87 patients were
treated with imatinib mesylate for a minimum of three months, ten of
whom (11%) developed unilateral or bilateral conjunctival hemorrhage
(CH) ): seven male and three females (M/F ratio 2.3) with a median age
of 64 years (range: 23-77) and a median follow-up of 30 months (range:
8-182). They all had a Karnofsky performance scale (KPS) of 100%, and
an Eastern Cooperative Oncology Group (ECOG) performance status of
0. All were in a chronic phase (nine complete and one partial cytogenet-
ic remission). One subject presented a concomitant cutaneous
hematoma, and two a previous episode of epistaxis and cutaneous
hematoma. During the follow-up, no other hemorrhagic events were
observed except for the recurrence of CH in six cases (7%). No other side
effects of imatinib mesylate were observed, except for two episodes of
generalised erythematous maculopapular and pruritic skin rash. No
comorbidity was documented that could be considered as having a clear
role in the etiology of CH. The CH spontaneously resolved within 14
days. As we did not observe any evident cause for such a high incidence
of CH, we hypothesise drug hypersensitivity or a still unknown ocular
cause possibly related to local irritation induced by imatinib mesylate.

PO-349
DELETIONS OF THE DERIVATIVE CHROMOSOME 9 DO NOT INFLUENCE RESPONSE TO
IMATINIB IN EARLY CHRONIC PHASE CHRONIC MYELOID LEUKEMIA PATIENTS: 
A GIMEMA CML WP ANALYSIS

Castagnetti F,1 Luatti S,1 Marzocchi G,1 Palandri F,1 Amabile M,1

Soverini S,1 Mancini M,2 Kerim S,3 Giugliano E,4 Specchia G,5 Cuneo A6

Abruzzese E,7 Martinelli G,1 Testoni N,1 Baccarani M,1 Rosti G1

1Institute of Hematology Serà gnoli, Bologna; 2Chair of Hematology, Università
La Sapienza, Roma; 3Chair of Hematology, Università di Torino, Torino; 4Patolo-
gia Medica, Orbassano, Torino; 5Chair of Hematology, Università di Bari, Bari;
9Chair of Hematology, Università di Ferrara, Ferrara; 7Chair of Hematology,
Università TorVergata Roma, Italy

Background. Extensive submicroscopic deletions adjacent to the break-
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point on derivative chromosome 9 [der(9)] have been reported in a sub-
set of Chronic Myeloyd Leukemia (CML) patients and have been asso-
ciated with an adverse outcome with conventional drugs and ±-interfer-
on (±-IFN). Huntly et al. (Blood. 2003; 102.2205-12) reported 275 CML
pts who were treated with imatinib in CP, suggesting that der(9) dele-
tions were associated with lower response rates and a shorter time to
progression. Different data were reported by Quintas-Cardama et al
(Blood. 2005; 105:2281-6), who did not find any difference related with
der(9) deletions in other 320 patients treated with imatinib. In these 2
studies, some patients began imatinib in early CP (51 and 152, respec-
tively) while many patients (224 and 168, respectively) were treated in
late CP. Aim.To establish the relationship of der(9) deletions with the
response to imatinib in early CP patients,we performed a sub-analysis
within 3 simultaneously running trials of the GIMEMA (Gruppo Italiano
Malattie Ematologiche dell'Adulto) CML WP (n.CML/021, phase II - ima
800 in intermediate Sokal risk; CML/022, phase III- ima 400 vs 800 mg
in high Sokal risk, n . CML/023, observational - ima 400 mg). Patients and
Methods. 442 evaluable CML patients in early CP have been enrolled
from January, 2004 to January, 2006. At enrollment, 55 (12%) of them
had der(9) deletion and 387 (88%) had not. The 2 groups, with/without
deletions, were comparable (no significant difference in age, Sokal risk,
imatinib dose). Median observation time is 18 months (3-33 months).
Fluorescence in situ hybridization (FISH) analysis of bone marrow cells
was performed at diagnosis using BCR/ABL extra-signal, D-FISH or dual-
color dual-fusion probes. Response monitoring was based on conven-
tional cytogenetic examination after 6 and 12 months on imatinib (every
6 months thereafter) and quantitative molecular (Q-PCR) evaluations
(PB) after 3, 6 and 12 months on imatinib (every 6 months thereafter).
Results. At 6 months, complete cytogenetic response (CCgR) rates were
(deletions present/absent) 73%/67%, with a major molecular response
(MMR, defined as a Bcr-Abl/Abl x 100 ratio < 0.05%) rate of 44%/43%,
respectively. At 12 months, CCgR rates were 85%/84% and MMR
58%/57% . No difference is statistically significant. During the first year,
no progression was reported among patients with deletions, while 6
(1.5%) of non deleted patient progressed to accelerated/blastic phase.
Summary and Conclusions. The presence of der (9) deletions do not con-
stitute a poor prognostic factor for response in early CP patients under
imatinib treatment: the cytogenetic and molecular response rates in the
2 groups, with and without der(9) deletions, are superimposable. This
finding is relevant to the long term effect of imatinib treatment, since
both the CCgR and the MMolR are important and established indicator
of long term survival. Acknowledgments. COFIN 2003, FIRB 2001, AIRC,
CNR, Fondazione del Monte di Bologna e Ravenna, European Leukemi-
aNet, AIL.

PO-350
RAPID RESPONSE TO DASATINIB IN A CML BLAST CRISIS PATIENT THAT SUBSEQUENTLY
DEVELOPED SEQUENTIAL BCR-ABL MUTATIONS CAUSING MULTI-DRUG RESISTANCE: 
A CASE REPORT

Stagno F, Stella S, Berretta S, Massimino M, Antolino A, Vigneri P, 
Di Raimondo F
Hematology and Pathology Sections, Department of Biomedical Sciences, Uni-
versity of Catania, Italy

Clinical resistance to Imatinib Mesylate (IM) has emerged as a major
key in the treatment of Chronic Myeloid Leukemia (CML). Although
higher doses of IM can overcome resistance in selected patients, alter-
native BCR-ABL inhibitors have been developed to suppress the activi-
ty of IM-resistant BCR-ABL mutants. Among them Dasatinib, a dual
SRC- and ABL-kinase inhibitor, has shown promising activity in CML
patients unresponsive to IM. Here we report the case of a CML patient
that firstly had an impressive clinical response to Dasatinib and then
developed resistance because of sequential mutations in the same
leukemic clone. A 63 year-old female was diagnosed with chronic phase
CML in February 2006 and was started on IM 400 mg daily. She achieved
a complete hematological response (CHR) within two months of IM-
therapy with a decrease of her BCR-ABL/ABL ratio to 0.02912. Howev-
er, in September 2006, she lost her CHR presenting with peripheral pan-
cytopenia and the presence of immature myeloid circulating cells com-
patible with a progression to the AP of the disease. Her BCR-ABL/ABL
ratio increased to 0.47959. She therefore commenced high IM doses
(600-800 mg daily) obtaining only a partial hematological response with
no variation in the levels of her BCR-ABL transcript. In the following

weeks, the patient developed an overt lymphoid BP and the E255K BCR-
ABL mutant was documented in 85% of her leukemic clones. Bone mar-
row cytogenetic analysis showed 100% Ph+ cells with no evidence of
other abnormalities. The patient received two cycles of standard induc-
tion chemotherapy (DNR and VCR) and was subsequently placed on
Dasatinib therapy (70 mg bid) in January 2007. At the time, she dis-
played severe leukocytosis (WBC-count: 259.050mmc) that responded
dramatically to five days of Dasatinib (WBC-count: 1.250mmc). Dasa-
tinib therapy eventually led to severe pancytopenia and the drug was
first reduced (70 mg daily) and then stopped. After the patient received
supportive transfusional therapy, she re-started full dose Dasatinib
promptly achieving a CHR. Bone marrow evaluation after two months
revealed a major cytogenetic response (20% Ph+ cells) with a BCR-
ABL/ABL ratio of 0.02052, that further decreased to 0.0023. At that point,
PCR-based clonal DNA sequencing no longer detected the presence of
the E255K mutant. Unfortunately, after a total of four months of Dasa-
tinib treatment, the patient displayed disease progression (loss of CHR).
RT-PCR analysis detected a marked increase of the BCR-ABL transcript
(BCR-ABL/ABL ratio: 0.44174) and the in vitro screening identified the
coexistence of the E255K and the T315I mutants in 50% of the leukemic
clones. Dasatinib therapy was discontinued and the patient died of
uncontrolled disease. Recent evidence suggests that Dasatinib can induce
hematological and cytogenetic responses in AP/BP CML patients unre-
sponsive to IM. Indeed, in the patient reported here, Dasatinib rapidly
induced both a CHR and, differently from these reports, a MCyR in a
patient with the E255K mutant. However, despite this excellent initial
response, the sequential selection of E255K and T315I mutations in the
same cellular background strongly argues for major alterations in the
DNA replication and repair mechanisms of this leukemic clone. Hence,
our observations suggest that mechanisms causing genetic instability
rather than BCR-ABL per se should represent the target of future exper-
imental approaches for the treatment of advanced stage CML.

PO-351
DASATINIB (SPRYCEL®) IN PATIENTS WITH PHILADELPHIA CHROMOSOME-POSITIVE
ACUTE LYMPHOBLASTIC LEUKEMIA OR LYMPHOID BLAST PHASE CHRONIC MYELOID
LEUKEMIA AFTER IMATINIB FAILURE: A SINGLE-CENTER EXPERIENCE

Piccaluga PP, Rosti G, Rondoni M, Amabile M, Bosi C, Castagnetti F,
Iacobucci I, Laterza C, Palandri F, Paolini S, Soverini S, Verlicchi L,
Visani G, Baccarani M, Martinelli G
Institute of Hematology and Medical Oncology L. and A. Seràgnoli, University
of Bologna, Italy

The emergence of resistance to the BCR-ABL inhibitor imatinib (IM)
in patients (pts.) with chronic myeloid leukemia (CML) or Ph+ acute lym-
phoid leukemia (ALL) has prompted the development of several second
generation inhibitors. We evaluated the response of 18 consecutive pts.
with Ph+ALL (n=9) or Lymphoid Blast Phase (LyBP) Chronic Myeloid
Leukemia (n=9) to dasatanib (Sprycel®, formerly BMS-354825), a potent
inhibitor of BCR-ABL and SRC kinases. Pts. were either enrolled at our
center in two multicenter phase II studies of dasatinib in pts with Ph+
lymphoid leukemias resistant to or intolerant of IM (CA180-015 and
CA180-035) or treated as compassionate. Dasatinib was given orally, at
a starting dose of 70 mg twice a day. Bone marrow (BM) was examined
after 2 weeks and then monthly and included cytology, cytogenetics,
quantitative PCR and BCR-ABL mutation analysis. Eighteen (100%)
were IM-resistant, and 6 (33%) had undergone prior SCT. BCR-ABL
tyrosine kinase domain (TKD) mutations at baseline were observed in
11 of 16 evaluable pts. (69%), including 3 (19%) T315I. Dasatinib
induced a hematologic complete responses (hCR) in 10/18 (56%) includ-
ing 2/18 (11%) cytogenetic complete responses (cCR). BCR-ABL nega-
tivity by RT-PCR (mCR) was achieved by 2 patients (11%) In one case,
relapse occurred at CNS despite persistent marrow mCR. The presence
of a T315I mutation at baseline was predictive of resistance (hCR: 0 of
3 pts.) while p-loop mutations, prior SCT, >2nd relapse versus 1st
relapse, BM blasts >80% or percentage of PB blasts were not associated
with an inferior outcome. At the time of progression, 11/16 pts. showed
T315- and 5 T317- mutations. In one case, an isolated K356R was detect-
ed. Overall, the estimated median PFS and OS were 4 and 8 months
respectively; notably, the achievement of cCR was significantly associ-
ated with PFS (p=0.0039) and OS (p=0.0001). Grades 3-4 adverse events
included neutropenic fever (16%), and pleural effusion (11%), suggest-
ing the opportunity of close patient monitoring in this advanced disease
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population. Dasatinib has significant activity in Ph+ALL pts who have
failed prior therapy including IM. In all cases but one, resistance to dasa-
tinib was found to be associated with mutations at residue 315 and/or
317 suggesting the need for testing new combination schedules and spe-
cific inhibitors for these mutants. Acknowledgments. Supported by: Euro-
pean LeukemiaNet, COFIN 2003, AIL, AIRC, FIRB 2006, Fondazione del
Monte di Bologna e Ravenna.

PO-352
IMATINIB MESYLATE AND CARDIAC FUNCTION

Luciano L, Cerchione C, Becchimanzi C, Pane F, Rotoli B
Hematology Division, Federico II University, Naples, Italy

A few studies have appeared suggesting that Imatinib Mesylate (IM)
may have cardiotoxic effects, which may lead to heart failure through
decreased ejection function (EF), increased the left ventricular diameter
and left ventricular disfunction. We investigate by echography a group
of CML patients in long term treatment with Imatinib, with no pause
in their treatment and with no known previous cardiac problems. Thir-
ty patients with median age of 57 years, 17 men and 13 women, under
treatment with IM for at least 4 years at full dose or with highest doses
entered the study. EF was 52-73% (n.v. >55%), no patients had increase
left ventricular diameter or left ventricular disfunction, and all ecograph-
ic parameters were normal for the age. More than half of patients (16/30)
showed low/intermediate grade valvular insufficiency, which can be
considered usual for the age. Only a single patient (3.3%) had serious
cardiac problems: a left atrial low dilatation, moderate tricuspidal insuf-
ficiency, related to right atrial dilatation with low pulmonary hyperten-
sion and pulmonary valvular insufficiency and postero-lateral pericardial
detachment in particular in right regions with a principle of diastolic
collapse in lateral side of the right atrium, with normal systolic function
of left ventricle. This patient was treated with highest dose of IM (800
mg/die) for one year. Thus, in our series IM-related cardiotoxicity is a
relative rare event, unrelated to the dose and the length of treatment.
Maybe preexisting cardiovascular problems, which may have remained
undetected, are the basis for cardiotoxicity of IM; indeed, in a cohort of
IM treated patients developing congestive heart failure (Kerkela et al,
Nat. Med) 7/10 patients had hypertension, 4/10 were diabetic and 4/10
have history of coronary artery disease. Thus an ecocardiographic study
should be performed at start of IM treatment and repeated during the
follow-up especially when the first examination shows abnormalities.
It could be useful to perform a case control study with a long term fol-
low-up to clarify the real impact of IM on heart failure.

PO-353
IMATINIB LONG TERM EFFECTS (ILTE) STUDY: AN INTERNATIONAL STUDY TO EVALUATE
LONG-TERM SIDE EFFECTS AND PCR NEGATIVITY IN CML PATIENTS

Tornaghi L,1 Valsecchi M,2 Antolini L,2 Franceschino A,1 Meneghetti I,1

Saglio G,3 Pane F,4 Morra E,5 Pogliani E,6,7 Gambacorti C1,7

1clinical Research Unit, S.Gerardo Hospital, Monza; 2statistical Unit, Universi-
ty Of Milan-Bicocca, Monza; 3clinical Of Internal Medicine And Haematology,
S.Luigi Hospital, University Of Turin, Orbassano; 4Ceinge- Onco-Hematology
Unit, Policlinico, University Of Naples, Federico Ii, Napoli; 5department Of
Oncology And Haematology, Niguarda Hospital, Milano; 6haematology Unit,
S. Gerardo Hospital, Monza; 7department Of Clinical And Preventive Medi-
cine, University Of Milano Bicocca, Italy

Introduction. Imatinib represents the golden standard therapy for
Chronic Myeloid Leukemia (CML). This compound is a competitive
inhibitor of Bcr/Abl, but its activity is not specific for CML cells, since
other tyrosine kinases (C-Kit, PDGFR, Lck) are inhibited, in addition to
Bcr/Abl and Abl. To verify the imatinib long term side effects and to
identify patients in Complete Molecular Remission (CMR) with a pos-
sible complete clearance of Bcr/Abl transcript, the ILTE Study was
designed. Methods. Study is an international, multicenter, retrospective
and prospective trial. It is an independently funded through a grant from
the Italian Drug Safety Agency (AIFA). Twentyone centers located in
Italy, Germany, France, Great Britain, Korea, Canada and USA partici-
pate in the ILTE study, with a planned accrual of 500 patients. Eligible
patients include subjects affected by Chronic Phase Ph+ CML, who start-
ed imatinib between 01 September 1999 and 31 December 2004 and
who were in Complete Cytogenetic Response (CCyR) after two years

of imatinib treatment. The trial consists of two phases. The first phase
encloses a retrospective collection of data about long term side effects
generated up to Dec. 31, 2006. Particular attention will be devoted to sec-
ond cancers and cardiotoxicity, in addition to the known effects of ima-
tinib. Patients’ quality of life, and the presence of Serious Adverse Events
(SAE) in the offspring of treated patients will also be evaluated. The sec-
ond phase will prospectively follow up registered patients until 2009. In
addition, patients with continuous PCR negativity for more than 1 year
will be studied using a Microfluidic Card System PCR, that will be val-
idated in advance. This system will be utilized in the attempt of identi-
fying true negative patients among those in whom conventional method-
ologies do not show any sign of the disease. Results. As of April 30, 2007
200 patients have been registered. Updated results will be presented at
the meeting, including a first analysis of AE incidence. Discussion. The
ILTE Study is an independent and world-wide survey. It can assess long
term adverse events including the incidence of second cancers, the qual-
ity of life of treated patients and will collect information from out of tri-
al patients, in whom AE surveillance is notoriously very inefficient. The
set up of a new and more sensitive technique (Microfluidific Card Sys-
tem PCR) may be useful to identify the potential true negative patients and
to contribute to the discussion on a possible interruption of imatinib
treatment.

PO-354
GENETIC POLYMORPHISMS IN THE METHYLENETETRAHYDROFOLATE REDUCTASE 
(MTHFR) GENE ASSOCIATED WITH CHRONIC MYELOID LEUKEMIA (CML)

Gnani A,1 Soverini S,1 Colarossi S,1 Turrini E,2 Iacobucci I,1

Castagnetti F,1 Baccarani M,1 Hrelia P,2 Martinelli G,1Angelini S2

1Institute of Hematology and Medical Oncology L. e A. Seràgnoli, University of
Bologna; 2Department of Pharmacology, University of Bologna, Italy

Introduction. Folate metabolism plays an important role in carcinogen-
esis through DNA methylation and nucleotide synthesis affecting gene
expression and DNA instability. Methylenetetrahydrofolate reductase
(MTHFR) regulates intracellular folate metabolism and two common
MTHFR single nucleotide polymorphisms (SNPs), C677T located in
exon 4, and A1298C located in exon 7, have been reported to be asso-
ciated with reduced enzymatic activity. Perturbation of folate metabo-
lism as consequence of reduced MTHFR activity results in DNA
hypomethylation and promotes DNA damage, through uracil misincor-
poration into DNA during replication, leading to an increased risk of
DNA double-strand breaks during DNA excision repair and subsequent
genetic instability. So far, conflicting results have been reported on the
possible role of MTHFR polymorphisms and leukemogenesis and few
studies have addressed this issue in chronic myeloid leukemia (CML).
In this study a group of 109 patients with CML and a group of 270 racial-
ly matched healthy controls were genotyped for the two common
MTHFR SNPs and overall frequencies were compared. Methods. DNA
was extracted from bone marrow or peripheral blood samples. PCR-
RFLP assays were used to assess the two common polymorphisms in the
MTHFR gene. Results. MTHFR 677T genotype frequencies in CML and
controls were 25.29% and 13.76%, respectively. MTHFR 1298C geno-
type frequencies in CML and controls were 11.76% and 7.84%, respec-
tively. The MTHFR 677T genotype frequency in CML patients was sig-
nificantly different from controls [p= 0.03]. MTHFR 1298C genotype
frequency was only marginally lower in cases compared to controls
[p=0.05]. Discussion. On the basis of this results it is suggested that
decreased MTHFR activity associated with the presence of the 677T
genotype may result in increased stability of DNA leading to a protec-
tive effect against CML. Also the effect of the 1298C genotype, even less
prominent, on DNA stability cannot be excluded. Understanding genet-
ic susceptibility to CML, with particular respect to folate metabolism,
will allow the identification of novel therapeutic strategies. Further stud-
ies are ongoing in a larger population of CML patients, also in relation
to potential susceptibility to ABL kinase domain mutations develop-
ment and subsequent resistance to therapy with tyrosine kinase
inhibitors. Results will be presented. Acknowledgments. Supported by:
European LeukemiaNet, COFIN 2003, AIL, AIRC, Fondazione del
Monte di Bologna e Ravenna.
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PO-355
HYPOCHOLESTEROLEMIC EFFECT OF IMATINIB IN PATIENTS AFFECTED BY CHRONIC
MYELOID LEUKEMIA

Improta S, Correale P, Esposito M, Gonnella F, Quirino AA, 
Sagristani M, Villa MR, Mastrullo L
U.O.C. Ematologia P.O. San Gennaro, ASL NA1, Naples, Italy

Chronic myeloid leukemia (CML) is caused by BCR-ABL, a constitu-
tively active tyrosine kinase that is the result of a reciprocal transloca-
tion between chromosomes 9 and 22 and cytogenetically evident as the
Philadelphia chromosome. Identification of the BCR-ABL kinase fusion
protein and its central role in the pathogenesis of CML provided new
opportunities to develop rational molecular targeted therapies. Imatinib,
a specific small molecule inhibitor of BCR-ABL, has become the standard
drug therapy for CML, and has dramatically diminished the use of allo-
geneic stem cell transplantation. In our institution we are following 20
patients with CML (12 F and 8 M, median age: 45 years, r.: 19-66 years).
All patients, at diagnosis, underwent a treatment with imatinib (400
mg/day). The therapy was well tolerated with minimal collaterals
effects. After one year from the start of treatment 16 out of 20 patients
achievied complete molecular remission of disease, while four patients
with a sub optimal molecular response received a dose escalation of
imatinib (600 mg and/or 800 mg/day). Actually all patients are alive: 17
out of 20 show a complete molecular remission, while three patients
show a sub optimal molecular response. Interestingly, by analysing the
routine biohumoral parameters we have found in four patients with ini-
tial high cholesterol levels (up to 300 mg/dL) a significative decrease of
them with a normalization of serum cholesterol levels after six-eight
months from the beginning of imatinib administration. All four patients
did not use any hypocholesterolemic drug. Although there are several
published data on the metabolic effects of imatinib administration little
is still known about the effects of imatinib on lipid pathways, such as
cholesterol metabolism and in particular: cholesterol de novo biosynthe-
sis, uptake of exogenous cholesterol LDL receptor mediated, cholesterol
esterification, cholesterol efflux HDL receptor mediated. Moreover, in
our hands this imatinib metabolic effect seems to be limited only to
patients with previously high cholesterol levels. The significance of that
and the clinical relevance of serum cholesterol level decrease in a long-
term therapy, such as imatinib administration, are still unknown.

PO-356
OCULAR SIDE EFFECTS IN CHRONIC MYELOID LEUKEMIA PATIENTS TREATED WITH 
IMATINIB

Breccia M, Latagliata R, Carmosino I, Cannella L, Levi A, Frustaci A,
Stefanizzi C, Volpicelli P, Alimena G
Department of Cellular Biotechnology and Hematology, University La Sapien-
za, Rome, Italy

Ocular serious side effects in imatinib treated patients are rarely report-
ed. We describe our experience on ocular toxicities occurred in imatinib
treated CML patients, which consisted in a wide spectrum of effects
ranging from periobital oedema to serious adverse events (glaucoma).
From January 2000 to September 2006 we treated with Imatinib 250
Ph+ CML patients; overall we recorded ocular toxicity in 10.4% of the
patients, of which 14 were serious events. Mild periorbital oedema
(grade I) is a common effect caused by Imatinib. We reordered this com-
plication in 70% of the 250 patients, with no treatment required. Con-
versely, in those patients (30%) with moderate and severe periorbital
oedema (grade II and III) diuretic treatment was necessary, in particular
when toxicity was visually disabling. Four patients had increased intraoc-
ular pressure, which in one case was associated to abnormal persistent
vision and in another case was associated to recurrent conjunctival haem-
orrhage (two patients had as predisposing factor myopia and 3 patients
were treated with high dose imatinib); two patients, one affected by
diabetes and one by hypertension, experienced glaucoma, which in one
instance was complicated by recurrent vitreal haemorrhage. Both discon-
tinued imatinib: one patient was treated surgically and one with acetha-
zolamide, and ocular defects being resolved with imatinib gradually
restarted. Two patients had recurrent retinic haemorrhages: both had
predisposing factors (one patient myopia and one hypertension); the
side effect occurred early (1-2 months). Four patients experienced recur-
rent conjunctival haemorrhages with 2 of them having pre-existing
myopia and 1 hypertension; 2 patients had received 800 mg/day and 2

patients 400 mg/day. Median time of ocular toxicities occurrence was
15.5 months (range 3-24). One patient experienced an optical neuritis
after 51 months of treatment with imatinib at standard dose; this side
effect required drug discontinuation for 6 weeks and resolved with vit-
aminic therapy and oral steroids. We observed several ocular side effects
that could likely be considered as related to imatinib therapy (possible
events). We noticed that these complications preferentially occurred in
patients treated with high dosages (600-800 mg/day in 7/13 patients);
conversely, in all patients in whom ocular effects occurred under at 400
mg/day, we recorded the presence of predisposing factors consisting in
hypertension and myopia.

PO-357
DEVELOPMENT OF CHRONIC MYELOID LEUKEMIA IN A PATIENT WITH MULTIPLE 
MYELOMA: A CASE REPORT

Caparrotti G, Esposito D, Graziani F, De Falco G, Pagnini D
Unità Operativa di Ematologia-ASL Caserta 1, Italy

Reports of both multiple myeloma (MM) and chronic myeloid
leukaemia (CML) occurring in the same patient are extremely rare. The
present case report documents such an occurrence in a patient affected
by MM who developed CML after an interval of 7 years. A 58 year old
female was diagnosed with Stage IA (Durie Salmon) MM IgG lambda
in December 1998 and stage IIIA in October 2003. The patient was treat-
ed with melphalan at a dose of 8 mg/m2 days 1-4 for 8 courses and zole-
dronic acid for 26 courses. In January 2005 developed osteonecrosis of
the jaw and chemotherapy was interrupted. In December 2005, 7 years
after MM diagnosis, the patient developed CML. Peripheral blood
showed progressive leukocytosis, white cell 20000 mm3 (90% neu-
trophils, 2% metamyelocytes, 1% myelocites, 5% lymphocytes, 2%
monocytes), hematocrit 33%, haemoglobin 11.4 g/dl, platelet 888000
mm3. A bone marrow biopsy with aspiration revealed a predominance
of mature and intermedie forms of granulocytes consistent with the
diagnosis of CML. Cytogenetic analysis revealed the presence of the
Philadelphia (Ph1) chromosome: 46, XX, t(9;22) (q34;q11). BCR/ABL
mRNA transcripts were detected with reverse transcription polymerase
chain reaction. The patient received imatinib mesylate (400 mg once
daily) and after 3 months the values of peripheral blood were within nor-
mal limits and monoclonal component was stable. In April 2007, 9 years
after MM diagnosis and 16 months after CML diagnosis, the patient is
alive and with good performance status. The simultaneous occurrence
of MM and CML or development of MM in patients with CML or of
CML in patients with MM, are extremely rare events. Were reported
(Medline research) 6 cases of concurrent MM and CML (Lewis, Br J
Haematol, 1986; Ritzmann, Am J Med, 1966; MacSween, Can Med Ass
J,1972; Boots, J Clin Pathol, 1982; Tanaka, Acta Hematol,1998,
Schwarzmeier, Leukemia, 2003), 3 cases of MM in patients with CML
(Derghazarian, Can Med Assoc J,1974; Zoumbos, Br J Haematol, 1987;
Garipidou, The Oncologist, 2005) and 4 cases of development of CML
in patients with MM (Klenn, Yonsei Med J, 1993; Paietta, Am J Hema-
tol, 1985; Dumouchel, Sem Hop, 1983; Nitta, Int J Hematol, 1999). Also
there are several reported cases of MM occurring with other myelopro-
liferative disorders. The literature dates support the existence of a rela-
tionship between MM an CML, suggesting that the two neoplasms arise
from transformation of a common pluripotent stem cell. 

PO-358
LOW DOSE DASATINIB IN REFRACTORY IMATINIB MESYLATE CHRONIC MYELOID
LEUKEMIA: CASE REPORT

Radaelli F,1 Reda G,2 Ripamonti F,2 Gardellini A,2 Vener C,2

Lambertenghi Deliliers G2

1Divisione di Ematologia, Fondazione IRCCS Ospedale Maggiore Policlinico,
Mangiagalli e Regina Elena, Milano; 2Ematologia I, Centro Trapianti di Midol-
lo, Università degli Studi di Milano, Fondazione IRCCS Ospedale Maggiore
Policlinico, Mangiagalli e Regina Elena, Milano, Italy

Imatinib mesylate, an inhibitor of BCR/ABL tyrosine kinase, has rad-
ically changed chronic myeloid leukemia (CML) treatment; however, if
well tolerated in most patients, some of them could be refractory and
develop resistance or intolerance. Dasatinib is a new, orally bioavailable
ABL kinase inhibitor that is two log more potent than imatinib and active
against 14 of the 15 imatinib-resistant BCR/ABL mutants. We here
describe the case of a 58 year-old woman that was diagnosed as having
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highSokal and Euro score risk CML Ph+ in March 2002. After debulking
with hydroxyurea, she started imatinib mesylate therapy at the daily
dosage of 400 mg. One month later the patient obtained a complete
hematological remission, but at the first bone marrow analysis per-
formed on July 2002 we observed only a minor cytogenetic response
(MCyR, 21/50 Ph– metaphases, 42%). Unfortunately, the following eval-
uations documented the lost of MCyR (10/2002 and 04/2003). Further-
more, the treatment had been complicated by hematological toxicity, in
particular severe neutropenia and thrombocytopenia (grade IV sec.
WHO) even during imatinib dose reduction (300 mg daily, 05/2003). In
May 2004, considering the lack of response and therapy toxicity, we
started IFN-alpha at the daily maximum tolerated dosage of 5 MUI. This
drug had been frequently interrupted because of the development of
relevant hematological toxicity and none cytogenetic response. After
the exclusion of punctiform BCR/ABL mutations, we began dasatinib (70
mg bid): the therapy had been characterized by severe neutropenia
which caused frequently drug withdrawal and dosage reduction up to
20 mg bid (03/2006). Despite this low dosage, in November 2006 for the
first time she obtained a partial cytogenetic response (42/50 Ph-
metaphases, 84%), confirmed at the last evaluation performed in April
2007 (55/58 Ph- metaphases, 94.8%). During the follow-up she didn’t
discontinue low dasatinib dosage showing a very good quality of life and
drug tolerance, with complete and stable normalisation of hematologi-
cal parameters and gaining a major cytogenetic response.

PO-359
EFFICACY OF DASATINIB IN TWO PATIENTS WITH IMATINIB-RESISTANT CHRONIC
MYELOID LEUKEMIA AND ELEVATED THROMBOCYTOSIS

Pietrantuono G, Guariglia R, Villani O, D'Auria F, Bianchino GP, 
Zupa A, Grieco V,1 Messa F,1 Cilloni D,1 Saglio G, Musto P
Hematology Units of CROB, Centro di Riferimento Oncologico della Basilicata,
Rionero in Vulture (Pz); 1S. Luigi Gonzaga Hospital, Orbassano (To), Italy

Dasatinib is a novel multi-targeted oral inhibitor of bcr/abl, a consti-
tutively active tyrosine kinase that causes chronic myeloid leukaemia
(CML). Dasatinib has been recently approved by the FDA and EMEA for
use in Philadelphia-positive leukemias in patients who are resistant or
intolerant to Imatinib. We report here two Imatinib-resistant CML
patients with progressive disease and high platelet count, in whom
Dasatinib was highly effective in inducing complete hematologic remis-
sion. The first patient was a 57-year old female, with a diagnosis of Ph+

CML performed on December, 2001. She also had a thyroid adenoma,
treated with surgery and L-tiroxine. The patient initially received alpha-
Interferon (3,000,000 U t.i.w) up to April 2002, when she started thera-
py with Imatinib 400 mg/d. After 18 months of Imatinib treatment
(December, 2003), despite a good hematological response, karyotype
analysis revealed the persistence of 8/20 abnormal Ph+ metaphases. Ima-
tinib was then increased up to 600-800 mg/d, obtaining a partial cyto-
genetic response. However, on October, 2006, an increase in platelet
count was observed (PLT 900×103/mmc) and karyotype analysis showed
75% Ph+ positive cells. The patient was considered resistant to Imatinib
and switched to Nilotinib (400 mg/d), starting on November, 2006.
Three months later whole blood count was WBC 12.0×103/mmc, Hb
12.0 g/dL, PLT 1,500 103/mmc. Molecular analysis revealed a Y253H
mutation in the bcr/abl transcript. On March, 2007, she was considered
resistant to Nilotinib and a treatment with Dasatinib 70 mg bid was
started. A complete normalization of blood counts was observed with-
in 4 weeks. The last whole blood count, as of May, 2007, was WBC
5.0×103/mmc, Hb 11.1 g/dL, PLT 228×103/mmc. Cytogenetic and molec-
ular studies of remission phase are in progress. The second patient was
a 76-year old female, diagnosed as having Ph+ CML on September, 2005.
She also had a previously diagnosed breast cancer, with bone metastases,
treated with surgery and hormonotherapy, achieving a good control of
the disease. For CML, the patient initially received Imatinib 400 mg/d,
obtaining a rapid hematological and cytogenetic complete remission.
On January, 2007, an accelerated phase of CML occurred (WBC
17.9×103/mmc, Hb 9.8 g/dL, PLT 5,570×103/mmc, evidence of 10-15%
of blast in bone marrow). The totality of metaphases were Ph+. Mole-
cular studies revealed a M244V mutation in bcr/abl transcript. An
increased dose of Imatinib (800 mg/d) was not tolerated, while platelet
count reached 7.200×103/mmc. On February, 2007, the patient started
Dasatinib 70 mg bid. One month later hematological values normal-
ized. The last whole blood count (May, 2007) was WBC 5.4×103/mmc,

Hb 11.2 g/dL PLT 149×103/mmc. Cytogenetic and molecular studies of
remission phase are in progress. Thus, Dasatinib induced rapid and
impressive complete hematologic remissions in two CML patients with
progressive disease, bcr/abl mutations, marked thrombocytosis and
resistance to imatinib (and nilotinib also, in one case). Evaluation of a
possible cytogenetic and molecular response is currently under investi-
gation: these results will be presented at the meeting.

PO-360
TREATMENT OF A CASE OF CHRONIC MYELOID LEUKEMIA IN A PATIENT 63 YEARS OLD
IN DIALYSIS FOR CHRONIC RENAL FAILURE BY POLYCYSTIC DISEASE.

Cervellera M, Stani L, Spedicato F, Specchia MR, Mazza P
U.O. di Ematologia, Ospedale S.G. Moscati, Taranto, Italy

We report a case of a 63 years old female patient in chronic dialysis
since 2004 because of polycystic disease in chronic renal failure.

In June 2005 the patient presented our observation because of progres-
sive splenomegaly and leukocytosis of 80,000/mL. The bone marrow
biopsy and the peripheral blood smear was compatible with Chronic
Myeloid Leukemia in chronic phase and low Sokal risk: the chromoso-
mal analysis showed the translocation t(2;9;22)(22qter->22q11::2p13-
>2qter;9pter->9q34::2p13->2pter;22pter->22q11::9q34->9qter) in all
examined methaphasis to form Ph1 chromosome; the bcr/abl F.I.S.H.
performed on 300 cells nuclei showed the atypical combination of fusion
signals in 72,4%; the molecular biology showed P210 (B2-A2) and RT-
PCR 38% P210/ABL. In July 2005 the patient has received therapy with
Imatinib mesylate (Glivec ), initially at the dose of 200 mg daily to test
the tolerance: two mounths after she obtained the emathological
reponse and three mounths after the Partial Cytogenetic Reponse (
F.I.S.H. Ph1 negative was 47%). Afterwards this initial and positive
response the dose of imatinib mesylate was increased to 300 mg and fol-
lowing to 400 mg daily.One year after started therapy, on July 2006, the
patient also obtained a Complete Cytogenetic Reponse, and on Sep-
tember 2006, after fourteen mounths, she achieved the Major Molecu-
lar Remission (RT-PCR was 0,17% P210/ABL). The therapy was well tol-
erated except a transiet hydric retenction and anemia treated with EPO.
Conclusions. Imatinib mesylate was well tolerated and very effective in
an elderly patient in chronic dialysis with CML; this patient in pre-Glivec
therapy should not have any therapeutic chance.
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LYMPHOMAS II

PO-361
NON-PEGYLATED LYPOSOMAL DOXORUBICIN, CYCLOPHOSPHAMIDE, VINCRISTINE,
PREDNISONE AND RITUXIMAB (R-COMP) AS INITIAL TREATMENT FOR PATIENTS WITH
SPLENIC MARGINAL ZONE LYMPHOMA (SMZL): A GISL STUDY.

Iannitto E,1 Luminari S,2 Mammi C,2 Minardi V,1 Merli F,3 Angrilli F,4

Stelitano C,5 Cesaretti M,2 Franco G,1 Carella AM,6 Federico M2

1University of Palermo, Palermo; 2Dept. of Oncology and Hematology, Univerisi-
ty of Modena and reggio Emilia, Modena; 3Ematologia, Az. Osp. S.Maria Nuo-
va, Reggio Emilia; 4Ematologia, Az. Osp S. Spirito, Pescara; 5Ematologia, Az.
Osp. Bianchi Melacrino Morelli, Reggio Calabria; 6Ematologia, Az. Osp. S.
Martino, Genova, Italy

Background. SMZL is an indolent lymphoma, presenting with massive
splenomegaly generally associated with intrasinusoidal bone marrow
infiltration. The encapsulation of doxorubicin into non-pegylated lipo-
somes allows targeting of the drug to affected organs including spleen,
lymphnodes and bone marrow. Methods. In 2005 the GISL started a
phase II study for the treatment of patients with histologically confirmed
SMZL, investigating safety and clinical profile of 6 courses of a modified
R-CHOP regimen in which standard doxorubicin was substituted with
non pegylated lyposomal doxorubicin (NPLD) used at the same doses (50
mg/m2) (R-COMP). Main inclusion criteria were age > 18 yrs, normal car-
diac function and active disease (at least one of the following; Hb
<10g/dL; plt <100.000/mmc, symptomatic splenomegaly, elevated LDH,
B symptoms, extrasplenic disease, LDT <12 months). Splenectomy was
allowed prior to treatment start only in case of symptomatic spleen
enlargement. The study was planned according to a two-stage Simon
design using overall response rate as primary endpoint. We present the
results of the analysis performed after the completion of study stage 1.
The access to stage 2 is allowed if at least 12 responses are recorded
among among the first 19 evaluable cases. Results. As of April 2007, 20
patient were enrolled with the following characteristics; median age 63
years (30-80), Hb <10 g/dL in 20%, Lymphocytes > 5000/mmc in 65%,
elevated LDH in 65%; 2 patients were splenectomized before treatment
start. One patient was not available for response assessment. A clinical
response was observed in all remaining 19 cases (ORR 100%); 12 (63%)
cases obtained a CR. So far only one patient progressed at +1 month
from treatment. Treatment was well tolerated with grade III/IV neu-
tropenia in 8 patients (42%), grade III pulmonary toxicity in 1 patient and
grade II peripheral neuropathy in 5 cases. In one case a reversible cardiac
failure was reported after 1 month from the end of treatment. Conclusions.
In conclusion 6 cycles of R-COMP combination represent a safe and
promising treatment option for patients with clinically active SMZL.

PO-362
MJMA CHEMOTHERAPY: A VERY EFFECTIVE SALVAGE REGIMEN FOR NON-HODGKIN’S
LYMPHOMAS AND A STRONG MOBILIZER OF PERIPHERAL BLOOD STEM CELLS (PBSC)

Gobbi PG, Valentino F, Perfetti V, Bergamaschi G, Girino M
Clinica Medica I, Università di Pavia, Fondazione IRCCS Policlinico S. Mat-
teo, Pavia, Italy

Background. The prognosis of patients with aggressive non-Hodgkin’s
lymphomas who fail to achieve complete remission on frontline
chemotherapy, or relapse early thereafter, is severe. In such cases bone
marrow transplantation after major debulking with conventional
chemotherapy is indicated. So there is clinical interest in regimens that
can couple both efficacy against lymphoma and activity in PBSC mobi-
lization. Materials and Methods. A pilot study was conducted with a reg-
imen, MJMA, including mitoxantrone 10 mg/sqm iv day 1, carboplatin
200 mg/sqm iv day 1-2, methylprednisolone 500 mg/sqm iv day 1-3,
and cytarabine 2000 mg/sqm iv day 3, for 6 cycles every 21 days. Six-
teen patients were treated with the following histology: 7 follicular, 6
large B-cell, 1 mantle-cell, 1 anaplastic large-cell, and 1 peripheral T-cell
lymphoma. Median age was 48 years (range 25 to 81). Thirteeen patients
had stage IV (all with bone marrow involvement) and 3 stage III disease.
Preceding lines of chemotherapy were 1 in 6 cases, 2 in 2, 3 in 7 and 4
in 1. Ten presented refractory disease, 6 were in relapse. Results. Response
was complete in 10 patients, partial in 5 and null in 1. The only remark-
able toxicity was hematological, since all the patients required support

with G-CSF and 4 had grade 3-4 thrombocytopenia. In 8 patients, can-
didate to high-dose chemotherapy program, an adequate number of
CD34+ PBSC was mobilized and harvested (from 4.06 to 22,8×106/Kg,
median 12,2×106/Kg). Two subjects out of these 8 did not actually under-
go the planned transplantation, responded completely and are still well
without further therapy after 80 (follicular lymphoma, refractory) and 73
months (large B-cell lymphoma, refractory), respectively. The 6 trans-
planted cases were completely debulked before transplantation and were
conditioned with melphalan 200 mg/sqm + mitoxantrone 60 mg/sqm.
Five of them are still without evidence of disease at 6+, 14+, 18+, 51+,
103+ months, one relapsed after 12 months. Out of the 8 patients not
candidate to transplantation, 2 had complete remission (8 and 15 months
long, respectively), 5 responded partially and 1, with an anaplastic lym-
phoma for which MJMA was the fifth-line therapy, did not respond and
died three months later. Conclusions. Though tested in a severe clinical
setting, MJMA is a relatively very effective salvage chemotherapy. More-
over, it has a high activity in PBSC mobilization, allowing adequate har-
vest of CD34+ cells.

PO-363
VEBEP AND INVOLVED FIELD RADIOTHERAPY FOR LIMITED-STAGE HODGKIN 
LYMPHOMA: MATURE RESULTS OF A PROSPECTIVE CLINICAL TRIAL

Magagnoli M,1 Balzarotti M,1 Spina M,2 Siracusano LV,1 Isa L,3 Navarria
P, Morenghi E,1 Tirelli U,2 Santoro A1

1Oncologia Medica ed Ematologia-Istituto Clinico Humanitas, Rozzano (MI);
2Oncologia Medica A, Centro di Riferimento Oncologico,Aviano; 3Divisione di
medicina Interna, ospedale San Luigi, Gorgonzola Divisione di radioterapia e
radiochirurgia Istituto, Clinico Humanitas, Rozzano (MI), Italy

Introduction. A new regimen, VEBEP was developed at our institutions
with the primary aim to reduce short and long-term toxicity and, if pos-
sible, to improve therapeutic outcome. Methods. From May 1998 to May
2003, 26 consecutive patients with newly diagnosed HL with Ann Arbor
stage I or II, and no bulky disease, symptoms, a mediastinal involve-
ment, were prospectively given two courses of VEBEP and IF radiother-
apy. The VEBEP regimen consisted in epidoxorubicin 30 mg/mq iv day
1-3, cyclophosphamide 1000 mg/mq iv on day 1, VNR 25 mg/mq iv on
day 2, bleomycin 10 mg/mq iv on day 3, and prednisone 100 mg iv day
1-3. RT was delivered only if complete remission (CR) was document-
ed by restaging procedure at the end of the chemotherapeutic program.
Results. All patients completed chemotherapy program and obtained
complete remission (CR) after VEBEP and al received RT as planned.
Toxicity was globally mild. No patient was hospitalized for manage-
ment of toxic effect during chemotherapy. Seven percent of courses were
given at reduced dose or delayed due to uncomplete hematological
recovery. One episode of febrile neutropenia was reported to be likely
due to the use of G-CSF as secondary prophylaxis, and no red cell or
platelet transfusions were required. No patients developed documented
systemic bacterial and/or fungal infections No clinical pulmonary or car-
diac toxicity data was recorded during chemo or radiotherapy. Seven
patients relapsed at a median time of 33 months (range 19-63 months)
from the completion of treatment. Only one relapse occurred during the
first two years of follow-up. Three patients showed relapse in the same
nodal areas affected at initial diagnosis and thus irradiated. Among sev-
eral prognostic factors analyzed, (age, stage, sex, number of involved
sites, supra vs infradiaphragmatic disease) no correlation with freedom
from progression (FFP) emerged. All relapsed patients received salvage
chemotherapy, three of whom followed by high-dose chemotherapy
with peripheral blood stem cell transplantation. At a median follow-up
of 73 months (range 32-104) for the whole series, and of 24 months (6-
54) for the relapsed cases , all patients are alive, and 23/26 patients dis-
ease free. The five-year FF1P rate and the 2-years FF2P are 74%, and
84%, respectively. Conclusions. In conclusion, two course of VEBEP plus
IF-RT is insufficent to cure front-line limited-stage HL, but the very low
toxicity profile allows an optimal salvage program as demonstrated by
FF2P.
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PO-364
R-COMP VS R-CHOP IN THE TREATMENT IN NEWLY DIAGNOSED ELDERLY PATIENTS
WITH AGGRESSIVE NON-HODGKIN'S LYMPHOMA

Dell’Olio M, Merla E, La Sala A, Bodenizza C, Carella AM, Falcone A,
Greco MM, Mantuano S, Melillo L, Nobile M, Sanpaolo G, Scalzulli
PR, Cascavilla N
Hematology, IRCCS Casa Sollievo della Sofferenza Hospital, San Giovanni
Rotondo, Italy

Introduction. Preclinical studies evidenced that liposomal anthracyclines
preserve antitumor activity but reduce the incidence and the severity of
cumulative dose-related cardiomyopathy. In this study we evaluated
the impact of R-COMP (containing non-pegylated liposomal doxoru-
bicin - Myocet) as compared to R-CHOP regimen (containing conven-
tional doxorubicin) as a first line therapy in newly diagnosed ederly
patients with aggressive NHL. Methods. In the last two years, 40 pts
with aggressive NHL were enrolled in the study. Twenty pts: M/F 11/9,
median age 69 years (range 57-81) received R-COMP treatment in stage
III-IV, IPI score: intermediate grade 13 pts, high grade 7 pts. Baseline
median left ventricular ejection fraction (LVEF) was 58% (range 50-68).
R-COMP (with liposomal doxorubicin 50 milligrams/mq on day 1) reg-
imen was administered every 21 days for six cycles. Twenty pts: M/F
8/12, median age 66 years (range 57-70) received R-CHOP treatment in
stage III-IV,IPI score: intermediate grade 14 patients, high grade 6 pts.
Baseline median LVEF was 62% (range 55-70). The CHOP regimen (with
conventional doxorubicin 50 milligrams/mq on day 1) was repeated
every 21 days for six cycles. Results. Arm R-COMP: Out of 20 pts, 15
(75%) achieved CR, 4 (20%) PR and 1 (10%) resulted refractory. After
a median follow up of 13 months, all 20 (100%) pts resulted alive. At the
end of treatment, LVEF median was 57,50%. We did not observe cardiac
events related to therapy. The toxicity was mild with grade 3 neutrope-
nia in 4 (20%) pts. Arm R-CHOP: 14 pts (70%) achieved CR, 4 (20%)
PR, and 2 (10%) were refractory. Out of the 14 patients in CR: 1 died
for infection and 1 relapsed after 10 months. After a median follow up
of 13 months, 19 (95%) pts resulte alive and 12 (60%) of which in con-
tinue CR. Grade 3 neutropenia was observed in 4 (28%) pts. At the end
of treatment LVEF median was 62%. Conclusions. In our hands the sub-
stitution of conventional with liposomal doxorubicin into the R-CHOP
regimen at an equivalent dose has been a feasible, active and well toler-
ated choice in elderly pts with newly diagnosed aggressive LNH. Long-
term follow up will be required in order to verify the outcome of DLB-
CL pts with reduced LVEF.

PO-365
FLUDARABINE PLUS CYCLOPHOSPHAMIDE (FC) IN PATIENTS WITH PREVIOUSLY
UNTREATED LOW-GRADE LYMPHOMA

Dell'Olio M, La Sala A, Merla E, Bodenizza C, Carella AM, Falcone A,
Greco MM, Mantuano S, Melillo L, Nobile M, Sanpaolo G, 
Scalzulli PR, Cascavilla N
Hematology, IRCCS Casa Sollievo della Sofferenza Hospital, San Giovanni
Rotondo, Italy

Introduction. Fludarabine alone or in combination with other drugs has
been recently reported to be effective in the treatment of previously
treated low-grade Non-Hodgkin's Lymphomas (LG-NHL. The aim of
this work was to define the therapeutic efficacy and toxicity of a com-
bination of fludarabine and cyclophosphamide (FC regimen) in untreat-
ed LG-NHL. Methods. In the last 4 years, forty-five untreated patients
with LG-NHL, were enrolled in our study. All pts (M/F: 28/17, median
age 62 years) vere treated with three-day courses of fludarabine 25 mil-
ligrams/mq/day, cyclophosphamide 300 milligrams/mq/day, every four
weeks for a maximum of six courses. G-CSF, when necessary, and Pneu-
mocystis Carinii prophylaxis was given. Among 45 pts, 21 (46%)
received diagnosis of small lymphocytic, 9 (20%) of malt gastric, 8
(18%)of follicular grade I and 7 (16%) of immunocytoma. Results. Out
of the 45 pts, 43 (94%) achieved complete response (CR), 1 (3%) partial
response, while the remaining 1 (3%) showed no benefit from the treat-
ment. In the follicular and malt gastric subtype we observed a CR rate
of 100%. Median duration of follow-up was more than 27 months.
Overall Survival (OS) and Disease-Free Survival (DFS) rates were 93%
and 88%. Hematologic grade 3-4 toxicity was seen in only five (11%)
pts; no opportunistic infections or deaths were associated with the

administration of the FC regimen. Discussion. Our data show that the FC
combination chemotherapy for untreated pts with LG-NHL has a sig-
nificance level of activity with prolonged CR. In addition the schedule
is well tolerated and without significant toxicity. A prolonged follow-up
will be needed to determine the long-term efficacy of this treatment
regimen.

PO-366
THERAPEUTIC ROLE OF RITUXIMAB IN THE TREATMENT OF INTRAVASCULAR LARGE 
B-CELL LYMPHOMA

Dognini GP,1 Ponzoni M,2 Doglioni C,2 Martelli M,3 Ambrosetti A,4

Rossi G,5 Federico M,6 Candoni A,7 De Renzo A,8 Bairey O,9 Szomor
A,10 Horvath B,11 Uziel L,12 Seymour J,13 Willemze R,14 Ferreri AJM1

1Unit of Lymphoid Malignancies, San Raffaele Scientific Institute, Milan, Italy;
2Pathology Unit, San Raffaele Scientific Institute, Milan, Italy; 3Div. of Hema-
tology, Università, La Sapienza, Rome, Italy; 4Policlinico G. B. Rossi, Verona,
Italy; 5Spedali Civili di Brescia, Italy; 6Policlinico di Modena, Italy; 7Policlinico
Universitario Udine, Italy; 8Div. of Hematology, Università Federico II, Napoli,
Italy; 9Div. Of Hematology, Rabin Medical Center, Beilinson Hospital, Petah
Tiqwa, Israel; 10First Dept. Medicine Univ. of Pecs, Pecs, Hungary; 11Dept. of
Dermatovenereology and Dermatooncology, Semmelweis University, Budapest,
Hungary; 12Div. of Hematology, Ospedale San Paolo, Milan, Italy; 13Aus-
tralasian Leukaemia and Lymphoma Group and Univ. of Melbourne, Australia;
14Dutch Cutaneous Lymphoma Group, The Netherlands

Background. Intravascular large B-cell lymphoma (IVL) is a rare form
of non-Hodgkin lymphoma, characterized by the growth of large neo-
plastic lymphocytes within blood vessels. Diagnosis is often difficult
and outcome generally poor. The standard therapy remains to be
defined; anthracycline-based chemotherapy is the most commonly used
treatment. A few recent case reports seem to suggest a positive impact
on outcome of the addition of rituximab to chemotherapy. Aim. to
explore activity and efficacy of rituximab (375 mg/m2 on day 1) plus
CHOP or CHOP-like chemotherapy (R-CT) in comparison to the same
chemotherapy alone (CT) in CD20-positive IVL patients selected from
the largest series collected in Western Countries [Ferreri AJM, et al.
Haematologica, 2007]. Methods. 27 IVL patients eligible for anthracy-
cline-containing regimen were evaluated. Clinical features and outcome
of 7 patients treated with R-CT strategy were compared to a group of
20 patients treated with CT. Results. Median age of patients was 67 yrs
(range 39-86 yrs). Fourteen patients were males. The most commonly
involved organs were: skin (12 patients), CNS (7), bone marrow (8),
spleen (5), and liver (4). B symptoms were complained by 20 (74%)
patients and an elevation of serum LDH was present in 21/24 (88%).
Anemia, leukopenia and thrombocytopenia were observed in 20/26
(77%), 8/26 (30%), and 9/26 (35%) cases, respectively. Nineteen (73%)
patients presented with stage IV disease. No significant differences in
patients’ characteristics between R-CT and CT subgroups were
observed. After a median follow-up of 26 months, 15 patients achieved
complete remission (CR), and 5 partial response (PR) (R-CT is still ongo-
ing in 2 PR patients); 6 patients experimented progressive disease, and
one patient (CT subgroup) died of toxicity All the R-CT patients (5)
who completed the treatment (100%) and 10 (50%) CT patients
achieved CR (p=0.06). The only variable related to CR rate was the addi-
tion of rituximab. All lymphoma-related events in CT patients were
observed within the first year of follow-up; 6 CT patients are alive and
disease-free at a median follow-up of 71 months. Conversely, all the 7
R-CT patients are alive and relapse-free at a median follow-up of 16
months. The 2-year EFS was 35% in CT group and 100% in R-CT group
(p<0.0001). The 2-year OS was 45% and 100%, respectively for CT and
R-CT group (p<0.0001). Conclusions. this international study suggests
that, like for other CD20-positive lymphomas, the addition of ritux-
imab to anthracycline-based chemotherapy could significantly improve
outcome in IVL, a rare malignancy where prospective trials are lacking
so far. Confirmatory analysis after a longer follow-up is warranted. 

186 | haematologica/the hematology journal | 2007; 92(s3)

Posters



PO-367
EXCELLENT PROGNOSIS AND PREVALENCE OF HCV INFECTION OF PRIMARY HEPATIC
AND SPLENIC NON HODGKIN’S LYMPHOMA 

De Renzo A, Perna F, Persico M,1 M, Notaro R,2 Mainolfi C,3 de Sio I,4

Ciancia G,5 Picardi M, Del Vecchio L,6 Pane F,6 Rotoli B
Hematology, Federico II University, Naples; 1Internal Medicine, Second Univer-
sity of Naples, Naples; 2Laboratory of Human Genetics, IST, Genoa; 3Depart-
ment of Biostructures and Bioimages, Federico II University, Naples; 4Gastroen-
terology, University of Naples, Naples; 5Human Pathology, Federico II Univer-
sity, Naples; 6Department of Biochemistry and Biotechnology, Federico II Univer-
sity, Naples, Italy

Background. Primary Hepatic (PHL) and Primary Splenic (PSL) non
Hodgkin’s Lymphoma are rare entities. Small series of PHL and PSL have
been reported, suggesting a non fortuitous association with Hepatitis C
Virus (HCV) infection. It is believed that the prognosis is dismal, lead-
ing to early recurrence and short survival. Patients. We retrospectively
reviewed PHL and PSL patients diagnosed in our institution between
1990 and 2005. Results. Twenty-five adult patients were identified, 6
with PHL and 19 with PSL. Twenty-four patients had a B-cell lymphoma,
defined as Diffuse Large B Cell Lymphoma in 18. The prevalence of
HCV infection was 68% in PSL and 66% in PHL. Combination
chemotherapy was the mainstay of treatment; all PSL, but one under-
went splenectomy before chemotherapy. Complete remission was
achieved in all cases after front line therapy and only a few relapsed and
responded to additional chemotherapy courses. Most patients present-
ed with aggressive histologic subtypes, 92% are alive with a median
follow up of 79 months. HCV infection did not appear to influence the
results of therapy. Conclusions. Our study confirms the rarity of PHL and
PSL, shows a high prevalence of HCV infection and demonstrates that
the outcome of patients with PHL and PSL seems to be favourable.

Figure 1. 

PO-368
HIGH DOSE SEQUENTIAL CHEMOTHERAPY: AN EFFECTIVE TREATMENT IN RELAPSED
AND REFRACTORY HODGKIN’S LYMPHOMA

Nassi L, Rigacci R, Guidi S, Lombardini L, Nozzoli C, Gozzini A, 
Mappa S, Puccini B, Carrai V, Alterini R, Bernardi F, Saccardi R, Bosi A
Dept.of Hematology, Careggi Hospital and University of Florence, Italy

The optimal salvage treatment for primary refractory and relapsing
patients (pts) with Hodgkin’s lymphoma (HD) is still not definite. High-
dose chemotherapy followed by autologous stem cell rescue proved to
be more effective than conventional schemes. The German Hodgkin
Study Group obtained good results with high-dose sequential
chemotherapy (HDST) and autologous stem cell transplantation (ASCT)
in this subset of pts. Since March 2002 to July 2006 16 pts were treated
with HDST in our institution. The first phase was constituted by 2 cycles
of DHAP; the second phase by cyclophosphamide 4g/sqm, methotrex-
ate 8 g/sqm, etoposide 2g/sqm every 14 days; the third phase was ASCT
with BEAM conditioning. The first and second phase were delivered on
outpatient basis. After the first phase a CT evaluation was performed to

assess the chemosensibility: pts not achieving at least a partial response
(PR) according to Cheson were considered off-study. Leukapheresis was
performed after high-dose cyclophosphamide, and G-CSF 5 microg/Kg
was administered from day +5 until collection. Pts status at the enrol-
ment were: 7 relapsed within an year after the obtainment of CR; 7
refractory to the ABVD induction therapy ABVD; 2 refractory to conven-
tional salvage treatment for relapse occurred after 9 years. Patients char-
acteristics at diagnosis were: median age 28 years (range 19-42); 8 pts
were female; 7 had B symptoms; ECOG performance status were 0 in
10 pts, 1 in five, 2 in one. All pts received the two cycles of DHAP with-
out delays. After this phase 7 pts were excluded, 5 for stable/progressive
disease, 2 for not achieving a PR (the late relapsed pts, who are still alive
with disease). Nine pts completed the therapy according to the sched-
ule, and after the ASCT all of them were in complete remission (CR)
with negative PET scans. A CR patient developed a myelodisplastic syn-
drome 13 months after the ASCT and died from acute graft versus host
disease; a patient relapsed after 139 days, and died of progressive disease.
The other seven pts are still alive and in CR. Median time to treatment
failure for the nine pts who completed the HDST was 31 months (range
139 days-52 months). HDST is an effective therapy for relapsed and
refractory Hodgkin’s lymphoma. A better outcome was observed in the
relapsed pts. After more than 30 months of median observation we
observed a case of myelotoxicity, but a longer follow-up could better
evaluate the real toxicity of this treatment.

PO-369
THERAPY OF PRIMARY CENTRAL NERVOUS SYSTEM LYMPHOMAS: A FIFTHTEEN YEAR
EXPERIENCE AT FLORENCE UNIVERSITY HOSPITAL

Nassi L, Scoccianti S, Rigacci L, Detti B, Paganini M, Bordi L, 
Meattini I, Mappa S, Sulprizio S, Puccini B, Cipressi S, Biti G, Bosi A
Dept. of Hematology, Dept. of Radiotherapy Therapy, Dept. of Neurology, Dept.
of Neurosurgery, Careggi Hospital and University of Florence, Italy

Primary central nervous system lymphoma (PCNSL) is a rare tumor,
accounting for approximately 1% of all intracranial neoplasms. Stan-
dard regimens for systemic lymphomas are ineffective in PCNSL, most-
ly because of the blood-brain barrier. High-dose methotrexate-based
(HD-MTX) regimens represent the current treatment approach, in asso-
ciation or not with whole-brain radiation therapy (WBRT), which alone
results in high response rates but frequent relapse. Since December 1991
to January 2005 25 patients (pts) with proven diagnosis of PCNSL were
treated at Hematology and Radiotherapy Units of Careggi Hospital. Pts
were treated with WBRT alone, with HD-MTX regimens alone or with
a combined WBRT-HD-MTX therapy (CMT); these different approach-
es reflect the evolution of guideline in the therapy of PCNSL. Thirteen
(52%) pts were male, the median age at diagnosis was 62 years (range
20-73 years). PCNSL was localized in the cerebral lobes in 17 pts (two
with multiple sites) and in deep structures in eight pts (4 in cerebellum,
2 in corpus callosum, 2 in basal ganglia). Raised intracranial pressure was
present in eight pts, eight had cognitive deficits, three had visual field
defects, two had hypostenia, two had seizures. Twelve pts were treat-
ed with WBRT alone, seven with HD-MTX regimens alone and six with
a CMT. At the end of therapy 19 pts were in CR (76%) and two obtained
a partial remission (8%), with an overall response rate of 84%. Four pts
progressed during therapy. The CR rate was 66% for those treated with
WBRT alone, 86% in pts treated with HD-MTX regimens alone and
83% in those who underwent CMT; these differences were not statis-
tically significant. After a median follow up of 33 months (range 2-105
months) 18 pts died (sixteen due to disease) and 7 are alive and disease-
free. The actuarial overall survival (OS) was 42% at 3 years and 27% at
5 years. PFS at 5 years was 22%. The presence of multiple lesions and
the newly developed Memorial Sloan-Kettering Cancer Center
(MSKCC) prognostic model (based on age and performance status) were
significant in the multivariate analysis for OS. In conclusion, we observed
a higher (but not statistically significant) rate of CR in pts treated with
chemotherapy (either alone or in combination with radiotherapy) over
those treated with radiotherapy alone, whilst a difference in OS was
not evident. MSKCC prognostic model and presence of multiple lesions
showed significance in multivariate analysis for OS.
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PO-370
BORTEZOMIB (VELCADE) COMBINED TO INVOLVED FIELD RADIOTHERAPY(IFR) IN
REFRACTORY/RELAPSE HODGKIN LYMPHOMA(HL) AS SALVAGE THERAPY: 
REPORT OF TWO CASES

Fenu S,1 Bongarzoni V, Chierichini A, Anaclerico B,1 Anticoli-Borza P,1

Ronci B,1 Cedrone M,1 Bartolini M Iacovino P,1 Monardo F,1

Ferretti G, Caspiani O,2 L Annino1

1Department of Haematology,Department of Radiology; Azienda Ospedaliera
San Giovanni-Addolorata, Rome; 2Department of Radiotherapy Osp.San Gio-
vanni Calibita Fatebenefratelli, Rome, Italy

Bortezomib has been successfully used to treat patients with refrac-
tory/relapse Multiple Mieloma (MM) and Non Hodgkin
Lymphoma(NHL) with overall response rate of 35% and 58% respec-
tively, whereas few studies have tested the efficacy and safety of Borte-
zomib as 2nd line therapy in HL patients (Younes et al., 2006). We have
started a salvage treatment including Bortezomib combined with
Involved Field Radiotherapy (IRF), in refractory/relapsed HL to test the
safety of such treatment. From September 2006 to March 2007,we have
enrolled in this study two young patients with relapse and refractory HL
respectively. Both patients have previously received 2 chemotherapy
lines including Autologous Peripheral Blood Stem Cell Transplant
(AUTOPBSCT). Case 1. A 16 yrs old girl in Partial Response (PR) after
AUTOPBSCT, 4 months later had a right breast relapse associated to
axillary lymphoadenopaties , mediastinal enlargement and lung localiza-
tions. Case 2. A 30 yrs old man was admitted to our institution in 2nd

relapse, refractory to the 3rd line therapy, as pleural and pericardiac effu-
sion associated to bulky abdominal disease. Patient had undergone
AUTOPBSCT five yrs before. The treatment scheme was : Bortezomib
1,3 mg/m2 i.v. on days 1,4.8.11 of a 21 day cycle, for a total of 6 cycles,
combined with IFR. IFR was carried out daily fractions 2- 4 weeks after
the end of 4°cycle of Bortezomib treatment (total dosage 30-50 Gy).
The response of evaluation was done after the 6°cycle of Bortezomib
according to the international criteria. Case 1 achieved a 2nd PR, she is
undergoing Aploidentical SCT, while Case 2 showed stable disease, thus
conventional palliative therapy was started. Bortezomib treatment was
well tolerated, and no toxic effects such as thrombocytopenia, fatigue,
fever or peripheral neuropathy were observed. During the therapy both
patients had a satisfactory quality of life. Up to April 2007 both patients
are alive for +9 and +8 months respectively from the beginning of this
treatment. If limited, our experience has shown that this approach com-
bining Bortezomib with IFR has turned out to be safe and in one case
has proved sufficiently effective which has enabled the patient to under-
go an Aploidentical SCT. Further studies are necessary to evaluate the
efficacy of Bortezomib-based therapy

PO-371
BENDAMUSTINE PLUS RITUXIMAB IS AN EFFECTIVE AND WELL TOLLERATED 
TREATMENT FOR RELAPSED LOW-GRADE NON HODGKIN’S LYMPHOMAS AND CHRONIC 
LYMPHOCYTIC LEUKEMIA

Carpaneto A, Falcucci P, Morucci M, Mancini C, Paoletti M, 
Innocenti V, Montanaro M

Unità Operativa di Ematologia, Ospedale S Anna, Ronciglione, Viterbo, Italy

Introduction. Low grade non Hodgkin’s lymphoma (NHL) and chronic
lymphocytic leukemia (CLL) are indolent malignancies characterized by
indolent natural hystory and the inability to achieve cure through con-
ventional therapeutic approaches. Monoclonal antibodies represent a
good therapeutic option for this diseases. Bendamustine is a molecule
wich contains a nitrogen mustard group and is chemically related to the
alkylating agents Chlorambucil and Cyclophosphamide. Bendamustine
exhibits similar, if not grater, potency compared with Cyclophos-
phamide and has been shown in vitro to be active against cell lines that
are resistant to other alkylating agents. In this study, we evalueted Ben-
damustine in combination with Rituximab in patients with relapased
non Hodgkin’s lymphoma and chronic lymphocytic leukemia. Methods.
From January 2006 untill present we treated in our Haematolgy Unit five
patients affectd by the following diseases: 3 CLL and 2 indolent NHL (
follicular and lymphoplasmacytoid histologic subtypes). Median age of
patients was 68 years (range 60-71) and the median number of previous
treatment was 3 (range 2-5) The treatment consisted of: Rituximab 375
mg/m2 on day 1 and Bendamustine on day 2 and 3 (90 mg/m2 for NHL

and 70 mg/m2 for CLL). This association was repeated every 28 days for
4-6 cycles. Results. All patients completed the treatment without relevant
toxicity with a median follow-up of 4 months (range 1-11). Three of five
patients responded to therapy, corresponding to an overall response rate
of 60%. One patient affected by CLL obtained a complete remission
(CR), the other two patients affected by NHL obtained uncompleted
CR (uCR) and a partial remission (PR), with histologic subtype charac-
terized by follicular and lymphoplasmocytoid type respectively. The
two non-responder patients were affected by CLL (one of which carry-
ing 17p- deletion). Myelosuppression and thrombocytopenia were rare.
Conclusions. The association of Bendamustine and Rituximab offers the
potential for an effective new regimen without the toxicity associated
with other chemoimmunotherapy regimens.The combination of Ben-
damustine and Rituximab therefore seems a feasible and efficacious reg-
imen associated with very low toxicity for pluriresistent patients affect-
ed by non Hodgkin’s lymphomas and chronic lymphocytic leukemia
and furthermore represent a good salvage therapy for patients relapsed
or not eligible for other aggressive options because of age or comorbid-
ity.

PO-372
FINE NEEDLE CYTOLOGY AND FLOW CYTOMETRY IMMUNOPHENOTYPING FOR 
DIAGNOSIS OF LYMPHOID DISORDERS

D'Arena G,1 Cascavilla N,1 Corazzelli G,2 Napolitano M,3 Frigeri F,2

Marcacci G,2 Russo F,2 Minervini MM,1 Savino L,1 Mauro F,3 Pinto A,2

Fulciniti F4

(1Hematology and Bone Marrow Transplantation Unit, IRCCS Casa Sollievo
della Sofferenza Hospital, San Giovanni Rotondo; 2Hematology Oncology Unit,
National Cancer Institute, Fondazione Pascale Naples; 3Immunology Unit,
National Cancer Institute, Fondazione Pascale Naples; 4Surgical Pathology Unit,
National Cancer Institute, Fondazione Pascale, Naples, Italy

The role of cytology to diagnose and classify non-Hodgkin’s lym-
phoma (NHL) is controversial. In this study we have evaluated the diag-
nostic role of the combined application of fine needle cytology (FNC)
and flow cytometric immunophenotyping (FCI). For this purpose, we
have retrospectively evaluated 30 patients (mean age 54 years; range
16-82 years; 17 male and 13 female) seen at our Institutions in the last
two years with a suspected diagnosis of lymphoma. In 26 cases the
patients presented with palpable masses (site: 7 cervical, 2 supraclavic-
ular, 1 inguinal, 10 axillary, 1 breast, 1 palatine tonsil, 2 parotid) and
FNC was done without any radiological guidance. In the remaining 4
cases FNC was performed on deep-seated masses (2 abdominal and 2
mediastinum) under ultrasound and CT guidance. In all but three cases
(two reactive hyperplasias and one lymphoblastic T-cell lymphoma
needing immediate therapeutic intervention for mediastinum involve-
ment) node biopsy was subsequently performed. FNC yielded adequate
material in all cases. Smears were stained with Diff Quik and Papanico-
laou stain in each case. Material was also collected in transport buffer
for flow cytometry. A large panel of directly conjugated monoclonal
antibodies was used: CD45, CD2, CD3, CD5, CD4, CD8, CD7, CD10,
CD19, CD20, CD22, CD23, kappa and lambda. In selected cases
immunocytochemistry was performed aiming to evaluate the reactivi-
ty of CD45, CD30, CD15, EMA, cyclin D1, ALK-1 antibodies. The diag-
nostic categorization of cases on the basis of smear examination and FCI
is shown in Table 1. 

Table 1. Diagnosis made by FNC and FCI combind analysis.

Diasese No. of patients

Hodgkin’s disease 6

Small lymphcytic lymphoma 5

Diffuse large B-cell lymphom 5

Follicular lymphoma 5

Mantle cell lymphoma 2

T-cell lymphoblastic lymphoma 2

Burkitt-type lymphoma 1

Anaplastic T-cell lymphoma 1

B-cell lymphoma of MALT origin 1

Reactive hyperplasia 2
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The series comprised 6 cases of Hodgkin’s disease (HD), 2 reactive
hyperplasia (RH) and 22 NHL. In two cases (1 diffuse large B-cell lym-
phoma and 1 Burkitt-type lymphoma) the presence of antibodies against
HIV was also found. In particular, FCI was found of relevant contribu-
tion for the differential diagnosis between small lymphocytic lymphoma
(CD5+CD23+) and mantle cell lymphoma (CD5+CD23–). Histopathology
showed a high concordance with FNC/FCI combined diagnosis. In con-
clusion, FNC combined with FCI may allow a rapid discrimination
between RH and lymphoproliferative disorders avoiding node biopsy. In
addition, these techniques may be helpful in accurately sub-classifying
certain NHL, such as FL and MCL, previously recognized as pure mor-
phologic entities, for which a specific therapeutic approach is required.

PO-373
SALVAGE THERAPY FOR PRIMARY CENTRAL NERVOUS SYSTEM LYMPHOMA WITH 90Y-
IBRITUMOMAB AND TEMOZOLOMIDE

Pitini V,1 Arrigo C,1 Naro C,1 Baldari S,2 Altavilla G1

1Departments of Medical Oncology; 2Nuclear Medicine, University of Messina,
Italy

The systemic use of high-dose Methotrexate for newly diagnosed Pri-
mary Central Nervous System Lymphoma (PCNSL) has improved the
median overall survival from 12 to 44.5 months. However, salvage treat-
ment will be necessary in patients with refractory disease. 90Y- Ibritu-
momab Tiuxetan (Zevalin) is a murine anti-CD20 covalently linked to
the high-energy beta emitter Yttrium-90 by the chelator Tiuxetan.
Although mabs are large molecules, they could leak across permeable
tumor vasculature into CNS lymphomas. Material and Methods. To eval-
uate this hypotesis, two patients with relapsed large B-cell CD20 posi-
tive PCNSL, were scheduled to receive Rituximab on day 1-8 (250
mg/m2) 111In – Ibritumomab for imaging and 90Y-Ibritumomab on day
8 (0.4 mCi/Kg). Thereafter their treatment included a total of up to 8
maintenance cycles of Temozolomide (200 mg/m2 on days 1-5). Results
Case 1. 51-year old female, first diagnosed in August, 2002, after treat-
ment with MTX plus ARA-C she obtained a complete remission until
November 2005 when for relapse Rituximab, 111In-Ibritumoab and 90Y-
Ibritumomab (0.4 mCi/Kg) were administered. Revaluation six weeks
after treatment showed a complete resolution of the tumor .After 10
months this patient maintained CR. Case 2. 68 year old female, first
diagnosed in July 2003, after MTX and RT obtained complete remission
until September 2005, when for relapse Rituximab and 90Y- Ibritumomab
(0.4 mCi/Kg) on day 8 were given. Revaluation six weeks after treatment
demonstrated a complete disappeareance of all enhancing abnormalities
on Gadolinium-enhanced MRI. Conclusions. Even if Monoclonal Anti-
bodies are large molecules, their favourable pharmacodynamic proper-
ties may overcome the pharmacokinetic limitations because based on
their high specificity targeting lymphoma cells they do not necessitate
a high concentration in CNS to induce a response in PCNSL as reported
anecdotally after systemic Rituximab. The observed response to treat-
ment is encouraging and compares favourably with other salvage regi-
mens .

PO-374
HIGH MOLECULAR REMISSION RATE IN HIGH RISK FOLLICULAR LYMPHOMA WITH
SEQUENTIAL HIGH-DOSE THERAPY AND RITUXIMAB AS PURGING IN VIVO
Specchia MR, Pricolo G, Casulli F, Mazza P
SC di Ematologia Ospedale S. G. Moscati, Taranto, Italy

We investigated a novel therapy protocol and more aggressive
approach to high risk CD20 Follicular Centre Lymphoma (FCCL) to be
implemented as a salvage regime after relapse or in case of resistant or
as an up-front regime. The treatment included a combination of
chemotherapy, specific immunotherapy and high dose therapy sequen-
tially given. A first phase consisted of 4 CHOP courses, a II and III phas-
es were devoted to mobilise CD34 positive cells with high-dose Cytox-
an and Cytarabin + G-CSF, Rituximab as purging agent in vivo and the
final phase included the administration of BEAM scheme as condition-
ing regimen to autologous reinfusion of CD34+ cells. Clinical,
immunophenotypic and molecular parameters were used for evaluation
of response. Up to July 2005 42 patients- mean age 56.6 years- complet-
ed this management protocol and analysed in this study. All patients
had marrow involvement and were considered at high risk either
because of grade 3 histology (14 pts) or IPI score > 2 (17 pts) or progres-

sion after previous treatment (11 pts) or B symptoms (8 pts). After CHOP
therapy 17 patients obtained Complete Clinical Response (CCR), all but
one had residual disease detected by immunophenotype in the marrow,
none obtained a molecular remission. Following high-dose Cytoxan as
mobilizing treatment and Rituximab as purging agent, 25 patients (60%)
developed CCR, 21 pts Complete Immunophenotypic Remission (CIR)
and 9 pts (21%) Complete Molecular Remission (CMR). Following high-
dose Cytarabine and second course Rituximab, 34 pts (81%) reached a
CCR, 29 had a CIR and 19 (47%) a CMR in the marrow sample. At the
end of the entire treatment and following PBSCT 39 pts (94%) reached
CCR; one patient died of sepsis during cytopenic period, 36 pts (88%)
resulted in CIR and 30 (71%) pts in CMR. At 39 months – mean- follow-
up 36 pts (86%) remained in CCR and 29 (69%) still in CMR. Among
the 3 patients relapsed, 2 had a residual molecular disease at the end of
the treatment. One patient died of brain hemorrhage 5 months after the
end of the treatment. In conclusion this study demonstrated that sequen-
tial therapy including purging in vivo with Rituximab and high-dose ther-
apy is highly effective in inducing durable CR in most of FCCLs. 

PO-375
RITUXIMAB DOES NOT INCREASE TOXICITY OF CHEMOTHERAPY IN HCV+ AGGRESSIVE
NON HODGKIN LYMPHOMAS

De Renzo A, Perna F, Lucania A,1 Esposito M,1 Mastrullo L,1

Persico M,2 Rotoli B
Hematology, Federico II University of Naples; 1Hematology, P.O. San Gennaro
dei poveri, ASL NA1; 2Internal Medicine, Second University of Naples, Italy

Combined chemotherapy with anti-CD20 monoclonal antibody (rit-
uximab) is the most effective and safe treatment for de novo aggressive
non Hodgkin Lymphomas (NHL). Some reports described increased
hepatic therapy-related toxicity in HCV+ NHL, with infectious compli-
cations. South of Italy is a region with a high prevalence of HCV infec-
tion among the population. In our study we examined 20 consecutive
HCV+ patients affected from aggressive non Hodgkin’s Lymphoma.
Characteristics of the patients at diagnosis were: median age 65 years,
M/F 12/8, stage III/IV. All patients were affected from de novo Diffuse
Large B Cell Lymphoma. Liver biopsy, EGDS, hepatic function parame-
ters, HIV, HBV and HCV markers were evaluated in all cases. We treat-
ed all patients with R-CHOP scheme at standard doses (R: 375 mg/m2).
Antiviral treatment was indicated in no patient before starting the treat-
ment. No patient was HBsAg positive. Four patients presented with ele-
vated (ALT) alanine-aminotransferase (3x) before starting the therapy; in
16 patients hepatic function was within normal limits. During the treat-
ment we observed progressive ALT level rise (10x) in 3/20 patients; in
the remaining 17 patients (one with increased ALT level at diagnosis) no
significant modification in the ALT levels was observed, neither during
the course of treatment, nor in the follow up. The three patients with
raised ALT before treatment were submitted to antiviral treatment (α IFN
+ ribavirin) and recovered normal hepatic function with negative viral
load after two months from the stop of the therapy. 6/20 patients who
were HBcAb positive did not show viral reactivation during the treat-
ment. Up to March 2007 all patients were in good general conditions, in
complete remission of the disease, but one, who died after 2 cycles of
chemotherapy because of myocardial infarction. Efficacy and safety of
the treatment was evaluated in the following 6-12 months after the diag-
nosis. Thus, chemotherapy plus rituximab is well tolerated even in HCV+

patients. A hepatologic follow up is necessary during the course of treat-
ment because hepatic toxicity may occurr in 15% of patients. Compared
to the great efficacy of the combined therapy with rituximab, the tem-
porary hepatic toxicity, probable in a small proportion of patients and
characterized by a relatively rapid recovery (2 months) confirms that R-
CHOP is the gold standard even for NHL patients infected by HCV. 

PO-376
DIFFUSE LARGE B CELL LYMPHOMA (DLBCL) IN ELDERLY PATIENTS TREATED WITH 
D-VICEMB PROTOCOL IN THE PRE-RITUXIMAB ERA

Angrilli F, Falorio S, Di Lorenzo R, Fioritoni G
Department of Haematology, Spirito Santo Hospital, Pescara, Italy

We previously reported the results of D-VICEMB (Dexamethasone,
Vinblastine, Cyclophosphamide, Etoposide, Mitoxantrone and
Bleomycin) protocol in 30 untreated patients aged >70 years with inter-
mediate-high grade non Hodgkin’s Lymphoma (NHL) (Haematologica
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2002;87:1227). As regard to DLBCL, 24 patients older than 70 years were
treated with the D-VICEMB protocol from 1996 to 2002. Their median
age was 75 years (range 70-85), 14 patients were female, 14 patients
were symptomatic, 13 had extranodal disease, 11 had LDH value high-
er than normal, 4 had bulky disease and 13 had performance status (KS)
<80%. 12 patients were stage II and 12 were stage III-IV. According to
the IPI score 1 patient were low risk, 8 patients were low-intermediate
risk, 10 high-intermediate risk and 5 high risk. 16 patients (67%)
achieved a complete remission (CR) and 6 (25%) obtained a partial
response (PR), with an overall response (OR) of 92%. With a median fol-
low-up of 75 months (7-112), overall survival was 42%. Twelve patients
are alive and twelve deceased (8 for lymphoma progression; 1 for blad-
der cancer; 1 for colon cancer; 1 for heart failure and 1 for sudden death).
Only 3 relapse occurred among the 16 CR patients, but 2 patients dead
for other neoplasm and 2 for comorbidityes. Event free survival for this
patient’s group was 47%. Increasing age has a negative impact on the
outcome of patients with aggressive NHL. In scientific literature people
aged 60 years and older are defined as elderly patients. In reality, the con-
dition of elderly people depends on biological age, namely on previous
or concomitant diseases and their degree of aging. Patients aged >70
years usually have a poorer outcome. The D-VICEMB protocol, a com-
bination of 6 myelotoxic and non-myelotoxic drugs was specifically tai-
lored in 1996 to treat patients >70 years affected by aggressive NHL
with a day hospital administration. Our results confirm the efficacy of
weekly regimens, such as P-VEBEC and VNCOP-B, specifically planned
for elderly patients to reduce toxicity and to attain a high OR in the pre-
Rituximab era. Rituximab-CHOP today is the gold standard treatment
of elderly patients affected by aggressive NHL but combinations of Rit-
uximab plus other polichemotherapy regimens were not largely
employed. Should be interesting to evaluate the role of Rituximab in
association to weekly regimens in this group of patients.

PO-377
A PILOT STUDY OF FCR (FLUDARABINE, CYCLOPHOSPHAMIDE, RITUXIMAB) FOLLOWED
BY 90Y-IBRITUMOMAB TIUXETAN (ZEVALIN®) IN RELAPSED FOLLICULAR LYMPHOMA
(FL) PATIENTS

Pisani F, Sciuto R,1 Spadea A, Mengarelli A, Rea S,1 Romano L,1

Petti MC, Maini CL*

S.C. Ematologia, 1S.C. Medicina Nucleare, Istituto Regina Elena, Roma, Italy

Background. FL is the second most frequent type of NHL and accounts
for 25% of lymphoma cases, rituximab chemotherapy combinations
have shown to increase significantly PFS. However the natural history
of this lymphoma leads to a recurrence of the disease. After 1st relapse
patients in otherwise good health are candidates for salvage chemother-
apy: combinations regimens, myeloablative therapy. FCR regimen has
provided encouraging results in FL and Zevalin has been reported to be
effective in patients with relapsed or refractory FL. We are conducing a
pilot study in relapsed FL to evaluate the efficacy and safety of FCR
combination followed by Zevalin. Methods. At date reporting for this
abstract we have recruited 4 patients median age 65 yr (range 57-
77).Two patients (1 with stage IV and 1 with stage II) were previously
treated with CHOP for 4 cycles+4 cycles of RCHOP,another patient
with stage I was treated with 3 cycles of chlorambucile+ prednisone
and RT and the last patient, with stage IV for BM infiltration, received
MACOP-B+4 doses of rituximab from 9th to12th wk of treatment. All
patients at relapse received every 21 days: F (25mg/m2x3 days), C (1
gr/m2day 1) and R (375 mg/m2 day 4) for 4 cycles. Patients were restaged
4 to 8 wk after the last cycle of FCR;who achieved at least a PR after FCR
was eligible for Zevalin 14.8 MBq/kg up to a maximum dose of 1184
MBq provided that the granulocyte count was > than 1500/microlitre,
the platelet count > 100000/microlitre and at the completion of FCR
<25% bone marrow involvement. Results. FCR regimen produced a RR
of 100%CR, it was well tolerated and the most common grade > 3 AEs
was neutropenia. After Zevalin grade 3 thrombocytopenia and neu-
tropenia occurred in 2 cases and no hematologic AE were registered so
far. Three patients in CR after FCR were still in CR after Zevalin respec-
tively at 11and 5 and 6 months.The last patient in CR underwent Zevalin
two wk ago without complication. Conclusions. These preliminary data
indicate: feasibility, tolerability and efficacy of FCR regimen followed by
Zevalin in patients with relapsed FL. Hematologic toxicity occurring
with radio-immunotherapy are clinically controllable and acceptable in
the population composed mainly of patients with a history of prior treat-

ment using rituximab plus chemotherapy. A longer follow up and a larg-
er number of patients with relapsed FL are required to determine the
impact of this regimen on long-term duration of response and EFS.

PO-378
VINORELBINE AND GEMCITABINE AS SALVAGE TREATMENT IN VERY POOR PROGNOSIS
NON HODGKIN LYMPHOMAS PATIENTS

Perrotti AP, Scaramucci L, Palombi M, Niscola P, Piccioni D, Tendas A,
Cupelli L, Dentamaro T, Tolu B, Giovannini M, de Fabritiis P

Hematology Division, S.Eugenio Hospital, Tor Vergata University, Rome, Italy 

Background. The prognosis of patients with non-Hodgkin's lym-
phoma (NHL) relapsing or progressing after front-line therapy is poor for
which the development of more effective salvage regimens remains a
major challenge, above all for patients not qualifying for high dose
chemotherapy (HDCT) and stem cell transplantation (SCT). Promising
results in this setting have been recently achieved (Papageorgiou et
al.2005) by a salvage treatment combining vinorelbine and gemcitabine
(VG), with a reported overall response rate of 50%, a median time to
progression and of overall survival of 8.1 and 12.9 months respectively.
In this setting, we have adopted this regimen and the preliminary results
are hereby reported. Patients and Methods. Patients were unsuitable for
any standard treatment, for which this regimen was offered with salvage
intent. They were properly informed and gave their consent. Patients
were scheduled to receive four courses of VG, which consisted of
vinorelbine (25 mg/m2 ) and gemcitabine (1000 mg/m2 ) on day 2 and 9
at 3-week intervals with G-CSF support. Responses were evaluated after
the second course and at the end of the entire program. Results. Nine
NHL patients (median age 63 years, range 37-78 years) with (4 diffuse
large cell, 1 mantle cell, 4 follicular), advanced (stage IV 89%) and heav-
ily pre-treated (median previous treatment lines: 3, range: 2-5, including
autologous SCT in two patients) received this salvage treatment. The
median number of delivered VG cycles was 2 (range 1-4). Five patients
completed at least two courses of therapy and were almost valuable for
the interim response. Two complete and two partial responses were
achieved, without significant adverse effects, indicating considerable
efficacy of this combination (overall response: 80%). Haematological
toxicities of WHO 3/4 grades were leucopoenia in 29 (94%), thrombo-
cytopenia in 12 (39%) and anaemia in 17 (55%) of the 31 delivered
courses. There was no treatment-related mortality. With a median fol-
low-up of 6 (3-9) months, 8 patients are alive; a patient died from sep-
tic complications after allogenic SCT. Conclusions. Based on the results
of this clinical experience, we conclude that the VG regimen shows sub-
stantial activity with manageable toxicity, for which it could be repre-
sent a useful salvage option other than a potential bridge for others suit-
able treatment, such as radioimmunotherapy, in poor prognosis NHL
patients unfit for HDCT.

PO-379
NASAL TYPE LYMPHOMA: A RARE HEPATOSPLENIC RELAPSE

Darbesio A, Bertoldo E, Gauna R, Ferrero D,1 Vitolo U2

Oncologia Ospedale Chivasso; 1Ematologia Università Torino; 2Ematologia
Ospedale Molinette Torino, Italy

Nasal-type lymphoma is a rare peripheral T cell lymphoma, associat-
ed with poor prognosis despite aggressive chemo and local radiothera-
py (Gallamini et al, Blood 2004;103: 2474-2479; Al akeem DA et al., Oral
Oncol, 2006;Oct 23) Patients commonly presents with nasal symptoms:
mass, obstruction or bleeding. This malignant T cell proliferation is char-
acterized by an angiocentric grow pattern in sinusoids and large conflu-
ent areas of necrosis. (Radiger T et al., Pathology 2006; Dec 29). The
diagnosis is essentially based on the clinical presentation of extranodal
ulcerative lesions in the upper aero-digestive tract and histopathologi-
cal- immunohistochemical NK/T phenotyped (CD2+ /CD3+/CD56+) may
also involve skin, soft tissues and testis. (Radiger et al. /Reinartz SM et
al Eur Arch Otorhinolaryngol 2007, 264: 39-43; Falchook et al., abs 2460
J of Am soc of Haem Vol 108 n 171) 10-20% of patients have a history
of immunodepression. (Liang R Cin Lymphoma 2000 Jun ) and a clonal
Epstein-Barr virus (EBV) infection is typically found in lymphoma T cells
(Radiger T et al.). Treatment with standard anthracycline regimens has
been to date disappointing, with variable response rate, high relapse
rate and short median survival (37,9-45,3% a 5 years) (Al hakeem/Xiao
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j et al., Ai Zheng Oral Onc 2006 Oct 23). Long term remission is only
achieved in 50% of patients with Stage I disease and relapse disease is
invariably fatal. Consolidation with high dose chemotherapy + autolo-
gous stem cell transplantation or dose dense chemotherapy (Megachop)
may improve the outcome (Rodriguez et al abs 2463 ASH /) (Kouzaky
H et al Auris Nasus Larynks2004 Mar) and successes have been also
reported with the use of CD52 monoclonal antibody (Gallamini). How-
ever, the optimal treatment has not been defined yet. Case Desciption. A
previously healthy 57 years old lady presented with, nasal bleeding and
obstruction due to a mass in the right nasal cavity expanding to maxil-
lary bone sinus. Hystopatological analysis revealed T/NK nasal type
lymphoma. Blood Sample was positive for EBV antibodies. TC , BM
biopsy and MR evidenced early stage I E with ethmoidal nasal bone
localisation. Six courses of CHOP chemotherapy were given, followed
by involved field RT (36 G). RC was obtained at intermediate restaging,
but a new ischiatic bone lesion soon appeared, which was treated by RT.
Allogeneic SCT from her HLA-compatible brother was offered but was
refused by the patient. Sixth months later left maxillary erosion, gingi-
val ,cutaneous purple lesions, hepatic mass and anemia revealed relapse
confirmed by MR, TC and gingival biopsy. High dose ARA C was
refused by the patient; therefore, low dose–VP16 + Dexametasone were
given, with very short lasting PR. The patient died two months later 15
months from diagnosis. Discussion. Our patient presented with typical
nasal- maxillary lesion, whereas unusual localisations such as liver and
ischiatic bone appeared at relapse. The outcome was unfavourable, in
spite of early stage presentation, absence of underlying immunodefi-
ciency and combined chemo-radiotherapy treatment, this confirming
the poor prognosis of nasal- type NK/T lymphoma. Consolidation with
allogeneic SCT appears to be the best therapy, since anedoctal long-term
remissions have been obtained. In our case that procedure was repeat-
edly refused by the patient.

PO-380
TREATMENT OF HIGH RISK DIFFUSE LARGE B-CELL LYMPHOMA WITH INTENSIFIED
INDUCTION THERAPY AND HIGH DOSE SEQUENTIAL THERAPY

Puccini B, Rigacci L, Guidi S, Nassi L, Lombardini L, Mappa S, 
Alterini R, Bartalucci E, Bernardi F, Nozzoli C, Carrai V, Saccardi R,
Bosi A
Haematology Department of Florence, Azienda Ospedaliera Careggi and Uni-
versity of Florence, *Borgo S. Lorenzo Hospital, Italy

Diffuse large B-cell lymphoma (DLBCL) represents 40% of all non-
Hodgkin lymphomas (NHLs). The standard first-line treatment for DLB-
CL is CHOP, but its results in high-risk patients (IPI age adjusted 2 or 3)
is still not satisfactory. The use of high-dose therapy with autologous
stem cell transplantation (ASCT) in first-line treatment led to discordant
results. We treated young high-risk patients (pts) with DLBCL with an
intensified induction therapy followed by HDST and ASCT. Pts with
DLBCL, age less than 55 years, and low-intermediate IPI with bulky dis-
ease or high-intermediate or high IPI were eligible for this study. Treat-
ment consisted of three phases: the first phase was constituted by three
cycles of an intensified CHOP (cyclophosphamide 3000 mg/m2; doxoru-
bicin 75mg/m2; vincristine 1,4 mg/m2 on day 1 and prednisone 100 mg
for 5 days). Peripheral stem cells collection was performed after the third
cycle. The second phase (HDST) consisted of cyclophosphamide 4g/m2

on day 1, methotrexate 8g/m2 on day 15 and etoposide 2g/m2 on day
29, all with G-CSF support. The third phase was HDT-ASCT, with a con-
ditioning regimen composed of melphalan 180 mg/m2 on day –4 and
mitoxantrone 60 mg/m2 on day –1. Since March 2002 we enrolled 13 pts,
with median age of 37 years (range 22-49). Eight had a stage III-IV (62%),
6 presented B-symptoms (46%), 11 had bulky disease (85%), 6 pts had
more than one extranodal localization (46%). Two pts had a WHO per-
formance status 2 (15%), and 10 had elevated LDH (77%). Twelve pts
completed the scheduled treatment, while 1 died during the first phase
because of a sepsis. At the end of therapy 10 pts obtained a CR (83%),
2 pts were in partial remission (PR). After the first phase no pts have
obtained a complete remission (CR), 23% of pts obtained a CR after the
second phase and 10 patients (77%) have obtained the CR at the end of
third phase. After a median follow-up of 27 months (range 7-52) progres-
sion free survival (PFS) was 79%, after a median observation of 42
months (range 2-55) 11 patients (82%) were alive; two pts died, one
because of a sepsis, and one (a PR patient) for disease progression. We
can conclude that this protocol represents an attempt to improve the

results of HDST adding an intensified treatment in the first phase. This
therapy was feasible and effective in a high risk group of pts. Rituximab
could further improve these results and could also be used in pts with
involvement of bone marrow at diagnosis.

PO-381
HODGKIN LYMPHOMA: AN UNUSUAL OCULAR LOCALIZATION?

Pulini S, Di Marzio A, Di Lorenzo R, 
Passeri C, Onofrillo D, Fioritoni G
Department of Hematology, U.O. di Ematologia Clinica, Spirito Santo Hospi-
tal, Pescara, Italy

Introduction. Neurological manifestations in Hodgkin Lymphoma (HL)
are rare, the reported incidence is 0.5%. They can be caused by an
involvement of central nervous system (CNS), prevalently during relaps-
ing disease and in immunodeficiencies, like AIDS. The spreadig to
intracranial sites is prevalently vascular, while rarely an invasion from
involved lymph nodes occurs. Methods. A 17-year-old girl experienced
fever, headache, dizziness, diplopia, decreased vision and the concomi-
tant presence of supraclavicular lymphadenopathies; the histopatholog-
ical examination was consistent with HL, nodular sclerosis. Bone mar-
row trephine biopsy resulted negative and the CT scan showed medi-
astinal lymphadenopathies of 2.5 cm and a splenic lesion of 3 cm. The
impairment of visual acuity, little scotomas and diplopia were associat-
ed to bilateral optic disc swelling, macular edema. CT and MRI of the
brain were negative, cerebrospinal fluid normal, while EEG showed
aspecific abnormalities. Results. Yet after the first polychemotherapeutic
infusion according the COPP/ABV scheme a visual improvement
occurred, with progressive rapid reduction and than disappearance of the
papillary edema and other pathological findings of the fundus. Finally
complete remission occurred and the ocular manifestations of the disease
resolved completely. After 6 chemotherapeutic cycles and radiotherapy,
CT scan and 18FDG-PET resulted both negative, still lasting after 1 year.
Discussion. Even if rare, an involvement of CNS in HL must be consid-
ered in the presence of neurological signs, in particolar in immunocom-
promised and recurrences. This case is problematic since the symptoms
and such a rapid response of the visual manifestations to systemic HL
treatment seemed to suggest a direct CNS involvement, even if CT, MRI
and cerebrospinal fluid exams didn’t. Moreover the papilledema is not
specific and it could be caused even by inflammation. As well as a direct
CNS involvement, neurologic signs in HL could rarely be due to more
remote tumor effects in the form of paraneoplastic syndromes, whose
pathogenesis isn’t understood. As regarding the effect of antiblastic ther-
apy the important antinflammatory effect of prednisolone of COPP
could itself explain the regression of ocular paraneoplastic or inflammato-
ry symptoms, while hematoencephalic barrier could be difficulty passed
by COPP/ABV chemotherapeutic drugs. A MRI of Optic Nerve proba-
bly could be useful in resolving the diagnostic question of our patient.

PO-382
TREATMENT OF HIGH-GRADE NON HODGKIN LYMPHOMA IN VERY ELDERLY PATIENTS

Consoli U, Impera S, Todaro AM, Fiumara P1, Mannino F,2

Raimondo F,1 Russo M,2 Giustolisi R,1 Guglielmo P
Unità di Oncoematologia, Presidio Ospedaliero Garibaldi Nesima, Catania;
1Sezione di Ematologia Dipartimento Scienze Biomediche Ospedale Ferrarotto,
Catania; 2Divisione di Ematologia, Presidio Ospedaliero San Vincenzo, Taormi-
na, Messina, Italy

Background. The incidence of non Hodgkin lymphoma (NHL) has
increased over the past decade. The mean age at diagnosis is over 60 and
therefore in the future NHL will be diagnosed more often in elderly peo-
ple. Some studies have suggested that elderly patients with aggressive
NHL are generally not treated in an optimal way in order to avoid tox-
icity, although this can reduce the likelihood of achieving a complete
response. Methods. To evaluate our treatment modalities and results,
medical records of all pts 75 years or older with newly diagnosed aggres-
sive NHL referred to our Institutions for initial management were
reviewed. Treatment was considered inadequate if deviating from stan-
dard NHL therapy. Results. 40 patients fulfilled the entry criteria, 37
(92.5%) patients were affected by Diffuse Large B Cell Lymphoma, 2
(5%) by Anaplastic Lymphoma and 1 (2.5%) by High Grade T cell Lym-
phoma. The median age was 79 (range 75-88). Of these patients 36
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(90%) were treated, and 4 (10%) were not treated. Because anthracyclines
(CHOP, CEOP, CNOP, VNCOP-B) are part of standard therapy, 4
patients (11%) received an inadequate treatment (CVP, CTX or
Mabthera alone) and 32 of 36 patients had adequate anthracyclines con-
taining treatment. However, only 24 of 32 patients (75%) had optimal
number of cycles and dose, 8 patients (22%) received a suboptimal num-
ber of cycles (< 6). Thus resulting in a total of 24 pts treated as their
younger counterpart, 12 patients treated with a suboptimal or not ade-
quate treatment. The most important reason for sub optimally treat-
ment was poor PS and/or preexisting reduced cardiac function. Grade
3-4 toxicity was observed in 5 patients (20%) (4 hematological toxicity
and 1 non-hematological toxicity). One patients died for cardio-toxici-
ty in complete remission before completing the therapy. Among the 24
adequately treated patients, overall response rate was 91% (18 CR and
4 PR), 1 had stable or progressive disease and 1 died during chemother-
apy. Overall 3-year survival among adequately treated patients was 60%
and median survival time was 17 months. Two patients relapsed after 2
year of CR and 1 pts died in CR for myocardial infarction. Conclusions.
Standard chemo-immunotherapy is highly effective and generally fea-
sible in very elderly patients with aggressive NHL. If adequately treat-
ed, these patients have good chances to obtain a clinical response. Age
alone should not be a contraindication to treatment.

PO-383
CENTRAL NERVOUS SYSTEM (CNS) PROPHYLAXIS IN ELDERLY PATIENTS WITH 
AGGRESSIVE B CELL- NON HODGKIN LYMPHOMA (NHL) AND ACUTE LEUKEMIA (AL): 
SAFETY AND EFFICACY OF INTRATHECAL LIPOSOMAL CYTARABINE (ILC)

Bongarzoni V, Anaclerico B, Cedrone M, Chierichini A, Fenu S, 
Bartolini M, Ronci B, Anticoli P, Iacovino P and Annino L.
SC Ematologia, Osp. San Giovanni-Addolorata, Roma, Italy

ILC is a sustained-release new cytarabine formulation that ensures
sustained cytotoxic drug concentrations in cerebrospinal fluid; it has
proven to be useful as intrathecal (IT) treatment of neoplastic and lym-
phomatous meningitis. Our aim was to verify, in elderly (>60 yrs) NHL
and AL patients: a) the efficacy in preventing CNS lymphoma/leukemia
progression, b) the feasibility and the toxicity of ILC treatment. From
June 2005 to February 2007, 10 pts (median age 69 yrs, range 62-73), neg-
ative for the presence of lymphoma/leukemia cells in cerebrospinal flu-
id by cytology and flow cytometry, have been treated. Of these, 6 were
classified as having stage IV IPI 3 DLBCL, 2 stage IV mantle cell NHL
(MCL), 1 lymphoblastic and 1 undifferentiated acute leukemia (AUL).
Extranodal diseases were present in 4/6 DLBCL. As first line systemic
treatment, six NHLs were given R-CHOP, one CHOP and one MACOP-
B regimen. The 2 AL pts received conventional three drug induction
therapy (vincristrine+ idarubicine+ prednisone) every week for 3 weeks,
followed in post-CR phase by 3 courses of L-VAMP (vincristine + citara-
bine + intermediate dose methotrexate + leucovorin rescue) and by con-
ventional maintenance (6-mercaptopurine, methotrexate and monthly
reinduction with vincristine+ prednisone). ILC was given, in NHL pts,
at dosage of 50 mg followed by systemic steroid injection, the day before
chemotherapy for a total of 4 doses; in AL pts it was given every 4 weeks
during induction and maintenance for a total of 6 doses. Up to April
2007, after a median follow up of 8 months (range 2-22) from the diag-
nosis, no isolated CNS relapses have been observed. ILC has been well
tolerated; side effects (cephalea and neutropenia WHO I grade) being
mild and manageable in all the patients. Seven pts (6 NHL and 1 ALL)
achieved CR, 1 pt relapsed after 6 months from CR and died during II
line therapy; 2 NHL pts are still in therapy. Due to its efficacy and ease
of administration, ILC (DepoCyteR) is a convenient prophylactic drug
mainly in elderly patients. These findings justify the development of
clinical trials to evaluate the use of flow-cytometry and cytospin tech-
niques to identify at diagnosis the NHL patients at risk as well as the effi-
cacy and safety of IT depot cytarabine to prevent NM involvement in
ALL and NHL patients.

PO-384
PET-CT F18-FDG DIAGNOSTIC ACCURACY IN LYMPHOMA; OUR EXPERIENCE

Giglio G,1 Grivet Fojaja MR,2 Scarabeo F3

1Unità Operativa Semplice di Oncoematologia; 2Unità Operativa di Medicina
Nucleare; 3Unità Operativa di Radiologia; Ospedale Civile A.Cardarelli,
ASREM, Campobasso, Italy

Aim of the study. Use of positron emission tomography (PET) / comput-
ed tomogaphy (CT) in Hodgkin Lymphoma (HL) and Non Hodgkin
Lymphoma (LNH) continues to expand worldwide. F18-FDG PET-CT is
currently widely utilized for response assessment after completion of
therapy and for pretreatment staging and assessment of response dur-
ing therapy (therapy monitoring). We were interested to evaluate the
impact of this nuclear technique in staging and in the predictive value
of F18-FDG PET-CT evaluation during and at the end of therapy. Mate-
rials and Methods. From October 2005 to March 2007 we studied forty-
seven patients (21 female, 26 male; age range 21-79) with HL/NHL. In
total we performed 64 scans; each patient fasted for 6 hours and then
was injected with 4.0 MBq/kg bodyweight of F18-FDG. 60 minutes lat-
er image acquisition was performed using a dedicated PET/CT tomo-
graph (Discovery LS-GE Medical System), 20 patients were studied in
pre-treatment staging (8 Patients were newly diagnosed lymphoma )
and 17 patients for post therapy response assessment (2 during therapy
for early respond assessment). All patients underwent CT at staging and
post-therapy; 32 patients received chemotherapy and radiotherapy, 15
patient only chemotherapy. Results. In 6 patient (75%) with newly diag-
nosed lymphoma PET-TC F18-FDG was substantially concordant with
CT with an evaluation based on involved lymph-nodes regions or organ
analysis, in 2 patients (25%) patients PET-CT was superior to CT show-
ing other sites of disease. In 10 (50%) patients in pre-treatment staging,
PET-CT showed more sites of disease than CT evaluation, with signif-
icant upstaging from stage II to stage IV. In 11 (23%) patients, the PET-
CT post-treatment evaluation, modified the therapy planning (second
line chemotherapy, radiotherapy etc..) Conclusions. In our preliminary
data, FDG-18 PET-CT has shown to be a relevant non invasive method
of staging of lymphoma and was superior compared with CT in nodal
evaluation and detection of extra nodal disease. Moreover scan results
during therapy and at the end of the first line therapy seem to be a good
predictor of outcome of the patient. 
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PO-385
EFFECTIVE ANTI-TUMOR IMMUNOMODULATORY PROPERTIES OF ZOLEDRONIC ACID

Coscia M,1 Quaglino E,2 Pantaleoni F,1 Curcio C,2 Rigoni M,1

Forni G,2 Massaia M1

1Division of Hematology, Department of Medicine and Experimental Oncology,
Laboratory of Hematology Oncology, Center for Experimental Research and
Medical Studies, San Giovanni Battista Hospital, University of Turin, Torino;
2Department of Clinical and Biological Sciences, S. Luigi Gonzaga Hospital,
University of Turin, Orbassano, Turin, Italy

Introduction. Zoledronic acid (Zol) is the most potent aminobisphos-
phonates clinically available. Preclinical in vivo data suggest that it mod-
ulates the development of bone disease, decreases tumor burdenwith a
direct anti-cancer activity, and reduces the migration and the metastat-
ic invasion of cancer cells6. Zol efficacy in anti-cancer adjuvant therapy
also rests on its anti-angiogenic properties and ability to expand gam-
ma/delta T cells, both in vitro and in vivo. The published data thus far
available concern murine models of transplanted tumors. Present work
was made to assess Zol immune-mediated activity in impairing sponta-
neous carcinogenesis in a transgenic mouse model. Materials and Meth-
ods. To asses Zol anti-tumor and immunomodulant properties, BALB-
neuT mice were treated with 16 administrations of 100 µg/Kg of Zol
divided into four courses of a single weekly injections for four weeks fol-
lowed by a three weeks rest. Zol administration was started when mice
were 7 weeks old and therefore when all the 10 mammary glands dis-
play a widespread atypical hyperplasia. Zol was administered intra-
venously (i.v.) or into the mammary pad (i.mam.). Mice were evaluated
for: 1) tumor onset, 2) tumor multiplicity and 3) overall survival. Results.
Data obtained from these first experiments have shown that a similar
significant tumor growth impairment was evident in mice receiving Zol
administered i.v. or i.mam. Preliminary results have demonstrated Zol
capacity to induce a significant increase in the percentage of gammadelta
T cells in the spleen and in the lymphonode of Zol-treated mice. Even
more importantly, data obtained in IFNγ knocked out -NeuT mice have
shown that Zol capacity to delay tumor onset and growth and to
improve NeuT-mice survival is strictly dependent on the presence of
IFNgamma, which is a well known mediator of innate and adaptive
immune responses. Zol immune-mediated anti-tumor properties are fur-
ther and even more convincingly supported by the evidence that NeuT
mice knocked-out for the gene encoding for the Fcγ receptor (FcγR-KO
NeuT) and NeuT mice knocked-out for the gene encoding for the per-
forin (PF-KO NeuT) did not benefit of Zol anti-tumor action. Conclu-
sions. All together, these data show for the first time that Zol in vivo anti-
tumor functions at least partially relies on broad immunomodulant prop-
erties, involving cellular and humoral immunity. 

Figure. Zol treatment schedule. 100 µg/Kg of Zol were injected i.v. or i.mam.
at the indicated time points (black arrows). The arrows shows when mice
received 100 µg/Kg Zol i.v. or i.mam. Zol administration started when all
the 10 mammary glands already display a widespread atypical hyperplasia.

PO-386
PAIN IN PATIENTS WITH ADVANCED HAEMATOLOGICAL MALIGNANCIES FOLLOWED AT
HOME

Niscola P, Cartoni C,1 Romani C,2 Giovannini M, Brunetti GA,1

D’Elia GM,1 De Luca AM,1 Cupelli L, Tendas A, Piccioni D, 
Scaramucci L, de Fabritiis P, Mandelli F,1 Foà R1

Hematology Division, Tor Vergata University, S.Eugenio Hospital, Rome,
1Human Biopathology and Hematology Department, La Sapienza University,
Rome; 2Armando Businco Cancer Centre, Cagliari, Italy

Background. Although a high occurrence of pain in the haematological
population has been claimed, no study on this topic concerning the
Home Care (HC) setting has been reported. Aims. In order to address this
issue, a prospective study in a haematological HC setting has been con-
ducted. Methods. Pain syndromes presented by patients followed at
home over a 6-years period was properly recorded and classified. Pain,
as fifth vital sign, was assessed, during a clinical visit, every 24 hours until
analgesia, and then every 3 days. The pain intensity was reported by a
Numerical Analogue Scale (NRS), which rated 0 (no pain), 1 to 3 (mild
pain), 4 to 6 (moderate), 7 to 10 (severe) or by a verbal description scale
including four items: no pain, mild pain, moderate and severe pain. Pain
management was based on the WHO analgesic ladder and included
causal measures if applicable. Results. There were 258 (55%) males, medi-
an age was 67 (4-95) years and the median Karnofsky Performance Sta-
tus was 50 (10-70). They were followed at home for a mean of 72+144
(range: 1-1132) days. Out of 469 patients, 244 (52%) experienced a total
of 284 pain syndromes (Table 1), the intensity of which was rated from
mild to moderate in 31% and from moderate to severe in 69% of them. 

Table 1. Patient’s demographic features, incidence and distribution of pain
syndromes according to the haematological diagnosis.

MMM: Multiple Myeloma,ALL: Acute Lymphoblastyc Leukemia, NHL; Non Hodgkin Lymphomas; BC: Blastic Crisis, HD:

Hodgkin Disease, CLL: Chronic Lymphocytic Leukemia, Acute Myeloblastyc Leukemia, MDS: Myelodysplastyc Syndromes,

CMPD: Chronic Myeloproliferative Disorders.

The diagnosed pain mechanism were: 56% deep somatic, 15% super-
ficial somatic, 14% visceral, 8% mixed and 7% neuropathic of pain syn-
dromes. Moreover, out of 284 pain syndromes, 150 (51%) were caused
by bone involvement. Incident pain was observed in 38% of all pain
syndromes. In all malignancies, deep somatic pain was prevalent. In
addition, 85% of visceral pain syndromes were observed in non Hodgkin
lymphoma patients. The most frequent pain causes were bone marrow
expansion, osteolysis, lymph nodes enlargement and mucositis. An effec-
tive control of pain at rest was attained in 259/284 (92%) of pain syn-
dromes, although a completely stable pain relief was achieved in 202/284
(71%) of them, with a lower rate of response in the cases complicated
by neuropathic and incidental features compared to continuous noci-
ceptive pain states (46% vs. 98%, p=0.0001). Conclusions. Pain is a rele-
vant problem in patients affected by haematological malignancies in the
advanced phase and its management can be effective and feasible by an
experienced home care team, notwithstanding the high incidence of
poor prognostic features, such as incident and neuropathic pain in this
patient’s population. 
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PO-387
SINGLE PEG-FILGRASTIM INJECTION AFTER FLUDARABINE AND CYTARABINE 
COMBINATION FOR TREATMENT OF MDS AND AML: PRELIMINARY DATA ON 
HAEMATOLOGIC RECOVERY AND INFECTIOUS COMPLICATIONS

Crotta A, Tassara M, Peccatori J, Clerici D, Corti C, Calbi V, 
Crocchiolo R, Ciceri F, Bernardi M

Hematology, Bone Marrow Transplant Unit San Raffaele Scientific Institute,
Milan, Italy

Introduction. regimens comprising fludarabine and cytarabine (FLA),
with or without idarubicin, have shown promising results in the treat-
ment of poor prognosis MDS and AML, with a favourable toxicity pro-
file. In FLA regimens conventional G-CSF (G) is administered from day
0 to day 5 to induce cell cycling and sensitization to chemotherapy, then
from day 12 to enhance recovery of neutrophils. PEG-filgrastim (PEG)
is a covalently bound conjugate of filgrastim and monomethoxypolyeth-
ylene glycol. It has a longer elimination half-life than the unconjugated
filgrastim because of decreased serum clearance. Notably, patients (pts)
prefer injection of one single dose of PEG instead of daily G, when equiv-
alence in hematopoietic recovery is demonstrated. We recently substi-
tuted G (300 mcg/sqm/day) with PEG (6/mg) at day 12 after FLA regi-
mens in MDS and AML pts; here are reported preliminary data on
hematopoietic recovery after FLA with PEG compared to our historical
data with daily G. Methods. we compared data from two groups of pts
treated between 01/1999 and 03/2007. 

Table 1. Characteristics.

Group of treatment
PEG G-CSF

N° pts 29 58

Median age (range) 66 (21-74) 56 (18-72)

Diagnosis (WHO)
AML/MS 8 (27.6%) 13 (22.4%)
AMLMD/tAML 16 (55.2%) 27 (46.6%)
MDS/tMDS 5 (17.2%) 18 (31.0%)

N° of chemo cycles 33 71

Status before chemo
untreated 17 (51.5%) 41 (57.7%)
CR/PR 7 (21.2%) 14 (19.7%)
active disease 9 (27.3%) 16 (22.6%)

Chemo cycles
FLA 7 10
FLA + Ida 26 61
evaluable for recovery 28 58

Table 2. Results.

Group of treatment
PEG G-CSF

Filgrastim administered median n° of vials (range) 1 (1-2) 18 (6-57)

Hematological CTC 
ANC < 500/mmc n°days, median (range)* 16 (7-38) 16 (8-44)
Plts < 20000/mmc n°days, median (range)* 16 (5- >60) 19 (7- >60)

Duration of fever n° of days/cycle, median (range)* 7 (0-18) 7 (0-30)
Infections/FUO n° of cycles** 25 (76%) 53 (75%)

*Mann Whitney U-test: p=ns; ** Chi-square: p=ns

Group PEG, 29 pts who received 33 FLA cycles, in which PEG s.c.
injection was administered at day 12 (31 cases) or day 8 (2 cases); group
G-CSF, 58 pts who received 71 FLA cycles, in which unconjugated fil-
grastim (dosage: 300 mcg/sqm/day) was given from day 12 until neu-
trophils recovery (>500/mmc). Hematological recovery was evaluated
only in pts with a documented response to treatment (complete remis-
sion, CR, or partial remission, PR). Pts characteristics are summarized in
Table 1. Median values of CTC grade 4 neutropenia and thrombocytope-

nia duration in the two groups were compared with the Mann Whitney
U-test; cases of documented infections and episodes of fever of
unknown origin (FUO) were reported and incidence in the two groups
was compared with the chi-square test. Results. full results are shown in
Table 2; in one case a second PEG-filgrastim injection was administered
at day 32 for delayed recovery. Discussion. our preliminary results sug-
gest that a single PEG-filgrastim injection after FLA regimens is equiva-
lent to daily unconjugated filgastrim; haematological recovery and inci-
dence of infective/FUO episodes during G4 neutropenia resulted com-
parable in the two groups of pts. Confirmation in a larger population of
pts is warranted. Moreover, as the single dose is preferred by pts to dai-
ly injections, the overall cost-effectiveness of the PEG-filgrastim formu-
lation could prove favourable. 

PO-388
HOME BASED CLINICAL ASSISTANCE AND QOL IN ONCOHAEMATOLOGICAL PATIENTS:
ONE YEAR RESULTS OF HAEMATOLOGY UNIT, ASL NA 1 AND A.I.L. ASSOCIATION 
FLAVIANO MAGRASSI COOPERATIVE STUDY

Quirino AA, Bernardo A,1 Correale P, Esposito M, Lucania A, 
Sagristani M, Villa MR, Volpe G,1 Prudente RA,1 Mastrullo L

U.O.C. Ematologia P.O. San Gennaro; 1Direzione Sanitaria ASL NA1, Naples,
Italy

Chronic oncohaematological patients have to be admitted frequent-
ly in hospital because of chemotherapy or supportive therapy. This con-
dition leads, especially in elderly patients, to a negative impact on their
quality of life (QoL). The Haematology Unit of San Gennaro Hospital,
AIL association, and ASL NA1 have activated an experimental public-
private cooperation protocol starting 01/01/2005 to guarantee a haema-
tological home based assistance after discharge in order to reduce hos-
pitalization days and to improve the patients’ QoL. After discharge 10
patients are enrolled to be treated at home by a team of haematologists
provided by AIL and nurses from the Haematology Unit coordinated by
the head physician of the Haematology Unit. The patients can receive
haematological checks, supportive therapy, non-aggressive cyclic
chemotherapy. Inclusion criteria: previous admission in the Haematol-
ogy Unit, haematological diagnosis, no acute complications at the time
of enrolment, presence of a relative interacting with the patient and the
assistance team, patient’s residence in ASL Napoli 1 area, patient’s writ-
ten informed consent. The evaluation of the QoL is carried out through
an EORTC QLQ-C30 questionnaire at the time of discharge, and then
every three months. Since 01/01/2005, 10 patients(4 M and 6 F, average
age 78 years range 66-88) affected by: Multiple Myeloma, Chronic Lym-
phocytic Leukemia, Myelodysplastic Syndrome, Essential Thrombo-
cythemia have been enrolled. All patients received haematological home
based assistance, checks and blood sample collection; 6/10 pts received
cyclic chemotherapy, 4/10 pts received blood transfusion. At discharge
the EORTCQLQ-30 questionnaire showed that the most distressing
problems were insomnia, depression, stomach ache, apathy and anxi-
ety, fatigue, reduced physical functioning, limitations in role function-
ing and reduced overall QOL. Six months later the questionnaire showed
an improvement in patients’ emotional and cognitive state and their
social life with a reduction of subjective symptoms such as insomnia,
depression, stomach ache, apathy and anxiety. The health global eval-
uation scale of EORTCQLQ-C30 at the end of the period (one year)
showed an increase between 10-40 points in the patiens’ perception of
own health. Haematological home based assistance is a modern
approach with a favourable impact in patient’s QoL.These results
induced the Institutions to renew the protocol for another year.

PO-389
HOW TO IMPROVE THE QUALITY OF LIFE IN ONCOHAEMATOLOGICAL PATIENT WITHOUT
ADDITIONAL COSTS 

Quirino AA, Bernardo A,1 Correale P, Esposito MR, Lucania A, 
Prudente RA,1 Sagristani M, Volpe G,2 Mastrullo L

U.O.C. Ematologia P.O. S.Gennaro, 1Direzione Sanitaria ASL NA1; 2Servizio
Centrale Medicina Territoriale ASL NA1 Naples, Italy

The ASL NA1 is organized in 10 districts, corresponding to the sev-
eral UU.SS.LL of the City-Hall of Naples. The San Gennaro Hospital is
one of the nine Hospitals in the ASL NA1. The operative unit of Haema-
tology of the San Gennaro Hospital is able to hospitalize 13 patients and
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other 4 patients in Day Hospital regimen. In 2004 798 patients have
been accepted for a total period of 6890 days of hospitalization. The
total gain was 3,400,000 euros. The project of assistential continuity will
be developed between 2005 and 2007. Starting 01/01/2005 ten patients
who had total 1000 hospitalization days have been enrolled. They have
been assisted by 2 haematologist MDs and 2 nurses in home-based reg-
imen for a total of 200 monthly hours. We plan to obtain 30% decrease
in the hospitalization days compared to previous year for enrolled
patients, 7% increase in the turnover of the patients and consequent
decrease in the waiting list. The financial objective was planned to be an
increase of 7% of the gains obtained by DRG per year, thus compensat-
ing the costs of home-based clinical assistance. One year activity Results.
we observed 44% decrease in hospitalization days of enrolled patients
(527 days against 1000) and 14% increase in new admitted ones. The
gains obtained by DRGs per year have gone up in 14% . Since the reduc-
tion of the hospitalization days for a patient induces an amelioration of
both his quality of life and the reduction of the risk of nosocomial infec-
tions, the improvement of the quality of life of the patient could be
obtained without extra charges. 

PO-390
CONTROLLED - RELEASE (CR) OXYCODONE FOR THE TREATMENT OF 
BORTEZOMIB-INDUCED NEUROPATHIC PAIN IN PATIENTS WITH MULTIPLE MYELOMA

Cartoni C, Brunetti G, D’Elia GM, Niscola P,1 Favale E,3 Alfieri PL, 
Dizdari A,2 Morano SG, Annechini G, Foà R
Ematologia Azienda Policlinico Umberto I, Università La Sapienza di Roma,
1Ematologia, Ospedale S. Eugenio, Roma; 2Ematologia Policlinico S. Orsola
Bologna; 3Dipartimento di Onco-Ematologia,Università di Modena, Italy

Background. iatrogenic neuropathic pain is a distressing symptom fre-
quently affecting the quality of life of patients affected by hematologi-
cal malignancies. The proteasome inhibitor Bortezomib, a very effective
agent for the treatment of multiple myeloma, has been reported to
induce a painful axonal sensitive neuropathy. Aims. an observational tri-
al to evaluate the effectiveness and the safety of CR oxycodone for the
treatment of painful iatrogenic neuropathy. Patients and Methods. Seven-
teen patients affected by myeloma (median age 62 yrs.) with bortrzomib-
related pain received oral CR-oxycodone at the starting dose of 10 mg
bid. Eight pts. were assuming NSAID analgesics, 7 anticonvulsivants 7
weak opioids. Pain intensity was evaluated by using the numerical rat-
ing scale (NRS) along with the global patient evaluation of efficacy (GPE).
Complete response was defined as >30% reduction of the previous NRS.
Results. Mean NRS was 7.3 at baseline, 4.1 on day 3, 2.2 on day 7, and
1.3 on day 15. A CR was achieved in 14 pts (82%).GPE was
excellent/good in 12 patients (71%). The daily average dose of CR-oxy-
codone administered was 28,46 mg (range 20-80 mg). eight patients used
rescue doses of immediate - release oral morphine for breakthrough
pain, 4 pts. used NSAIDs, 3 pts. weak opioids. Moderate/mild drowsi-
ness occurred in 6/5 pts, moderate/mild constipation in 4/5 pts., dry
mouth in 4. One patient dropped out after 7 days because of severe con-
fusion. No dose reduction of Bortezomib was undertaken during the 15
days of the study. Summary. CR-oxycodone was effective in the control
of the treatment-related neuropathic pain and was well tolerated. A good
pain control allowed the continuation of the cancer treatment. 

PO-391
TREATMENT OF PAINFUL SYNDROMES WITH CONTROLLED RELEASE-OXYCODONE IN
HEMATOLOGIC PATIENTS

Cartoni C, Brunetti G, D’Elia GM, Niscola P,1 De Fabritiis P,1 Alfieri P,3

Dizdari A,2 Breccia M, Minotti C, Loglisci MG, Petrucci MT, Foà R
Ematologia Azienda Policlinico Umberto I, Università La Sapienza di Roma,
1Ematologia, Ospedale S. Eugenio, Roma; 2Ematologia Policlinico S. Orsola
Bologna; 3Dipartimento di Onco-Ematologia, Università di Modena, Italy

Background and Aim. Many malignant hematological malignancies
record the presence of numerous painful syndromes, not answering to
the employment of anti-inflammatory ( NSAIDs ) or antiepileptics drugs.
Aim of this study has been to estimate the effectiveness of an opioid drug
(CR-oxycodone) in the treatment of pain from different causes. Patients
and Methods. 31 pts.(47,%) were affected by multiple myeloma 14 (21%)
lymphoma, 17 (26%) leukaemia and 3 (5%) other syndromes; pain was
caused by localization of malignant disease in 29 patients (44,6%), iatro-

genic toxicity in 24 patients (37%), Herpes Zoster neuropathy in 4
patients (6%), opportunistic infections in 7 patients (11%) and several
causes in one patient (1,4%). Pain intensity was evaluated by using the
numerical rating scale (NRS) along with the global patient evaluation of
efficacy (GPE). CR Oxycodone was started at 10 mg bid and titrated
with oral morphine. The 97% of patients had previous treatment judged
not effective (22,9% strong opioids, 26,3% week opioids, 24,5%
NSAIDs, 21,1% anticonvulsivants, 5,2% others). Results. The treatment
period was 14 days; average NRS 7,56 at basal time, 3,81 on day 3, 1,9
on day 7 and 0.98 on day 14. All the patients have been treated with an
average dosage of 32,91 mg/die oxycodone CR (range 20- 80 mg/die).
GPE was valuated good/excellent in 79,2% of patients, satisfactory in
7,3% and unsatisfactory in 3,5% (10% of patients didn’t respond). Res-
cue doses were administered in 80% of patients during first week of
treatment while only 25% used rescue dose during the third week. In
particular, 18,6% of used drugs was NSAIDs 18,7% weak opioids and
62,7% strong opioids. The side effects remarked were of poor intensi-
ty; only a patient has suspended the treatment. Discussion: Oxycodone
CR has confirmed of being an effective drug in the treatment of pain cor-
related to hematological tumours

PO-392
LACK OF EFFECTIVENESS OF PLASMA-EXCHANGE IN CANCER-RELATED THROMBOTIC
THROMBOCYTOPENIC PURPURA 

Bianchi M, Rago I, Piccirillo N, Sorà F, Maresca M, Putzulu R, Zini G,
d’Onofrio G, Leone G
Blood Transfusion Service, Hematology Institute, Catholic University of Sacred
Heart, Rome, Italy

Introduction. Thrombotic Thrombocytopenic Purpura (TTP) is a dis-
seminated form of thrombotic microangiopathy not rarely associated
to malignancies. It usually occurs at the terminal stage of cancer and it
is rare as initial presentation of neoplasia. It has been shown that can-
cer-related TTP is less responsive to conventional treatment such as ther-
apeutic plasma-exchanges (TPE). Methods. We retrospectively analyzed
all TTP cases admitted to our division from 1996 to 2006 to identify the
prevalence, progression and responsiveness to apheresis. We studied 31
patients (M:F=9:22) with a median age of 35 years (17-63). Results. We
found three cases (9.7%) of cancer-related TTP. They were all female
with a median age of 45 years (44-57). At the admission all had throm-
bocytopenia, anemia with schistocytes and fever. Only one patient (pt
1) had neurological symptoms such as mental confusion and weakness
in the left side. A bone marrow aspirate and biopsy revealed the pres-
ence of metastatic infiltration from adenocarcinoma in all. A histologi-
cal diagnosis of gastric adenocarcinoma was made: two were diffuse
carcinoma (pts 2 and 3) and one was undifferentiated carcinoma (pt 1).
Only one patient (pt 2) presented a relapse. Additional metastatic local-
izations were found in hepatic, gastric and pancreatic nodes (pts 1 and
3), bone (pt 2) and lung (pt 3). Serum tumour markers (CEA, CA-125, CA
19-9, CA 15-3, CYFRA 21-1) were elevated in all patients. Treatment
with TPE was immediately started. TPE were carried out on consecutive
days using Fresenius AS204 (Fresenius, Germany) with 1-1.3 total blood
volume substitution using cryoprecipitate surnatant as replacement flu-
id. Neurological symptoms were reduced in patient 1 and platelets rose
moderately in the others. All three patients had a fatal progression with-
in 34 days from the admission. ADAMTS13 activity and presence of
inhibitors were not available at the time of diagnosis. Discussion. Cancer-
related TTP has been described in a wide variety of cancers such as
stomach, breast and lung. We reported three cases in which bone mar-
row infiltration was the presenting feature at diagnosis (pts 1 and 3) or
relapse (pt 2). Response to TPE is poor and this is most likely due to the
lack of severe deficiency of ADAMTS13. A suspicion of underlying neo-
plasia should be made in patients not responding to apheresis and
immunosuppressive treatment. They generally improve with control of
the malignant process but prognosis is still poor. 
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PO-393
TOTAL PARENTERAL NUTRITION FOR PATIENTS UNDERGOING AUTOLOGOUS STEM CELL
TRANSPLANTATION: COMPARISON OF STANDARD, GLUTAMINE ALONE, FISH-OIL N-3 FAT-
TY ACID ALONE AND GLUTAMINE PLUS FISH-OIL N-3 FATTY ACID ENRICHED REGIMENS

Postorino M, Cudillo L, Franceschini L, Lupattelli MR, De Angelis G,
Renzi D, Faccia S, Cerretti R, Picardi A, Pupo L, Buccisano F, Arcese W

Rome Transplant Network, Policlinico Tor Vergata, Rome, Italy

Background. Glutamine (GLN) is one of the most important substrate
for the glutathione's synthesis and for the growth of fibroblasts, lympho-
cytes and enterocytes. On the other hand, the fish-oil-derived n 3 fatty
acids (n-3FA) have been referred to interfere with inflammatory and
immune response by regulating cytokines synthesis. Materials and Meth-
ods. From 2000 to 2002, 29 patients undergoing autologous SCT for
malignant hematological diseases entered the study comparing standard
total parenteral nutrition (TPN) regimen (Group A: n = 16) with a TPN
regimen containing GLN at dose of 0.22g/kg/day (Group B: n = 13). The
patients in the 2 groups were comparable for age, diagnosis, pre-trans-
plant therapy and conditioning regimens. Isonitrogeneous and isocaloric
TPN was started on day +1 after SCT and discontinued when patients
recovered oral intake. No difference in terms of gastro-intestinal toxic-
ity and general patient outcome was observed between group A and B.
From 2003 to 2007, 37 consecutive patients undergoing autologous SCT
were randomized to receive TPN containing GLN at dosage 0.22
g/K/day plus n-3FA at dosage of 1.5 mL/kg (Group C: n=19) or TPN
containing n-3FA alone at the same dosage (Group D : n= 18). Patients
of group C and D were retrospectively compared with the other two
groups (A and B) for a number of variables: length of hospitalization,
number days on TPN, duration of febrile neutropenia, number days on
antibiotic or antifungal therapy, days to PMN engraftment and grade of
mucositis. Results. As compared to groups A and B, groups C and D were
significantly associated with a shorter hospitalization (p<0.01). No dif-
ference was observed between group C and D, but patients of Group C
were on TPN for a number of days significantly lower (p<0.01). Group
C and D experienced lower incidence and duration of febrile episodes
during neutropenia and, consequently, a reduced number of days on
antibiotic or antifungal therapy, but these differences were not statisti-
cally significant. Moreover, a lower incidence and severity of mucositis
were observed in group C and D as compared to group A and B, with-
out difference between group C and D. No difference was observed for
number of days to PMN engraftment. Conclusions. Our retrospective
study suggests that in patients undergoing an autologous transplant fish-
oil n-3 fatty acid, alone or associated with GLN, could be a relevant
component of TPN in order to improve the general outcome of the
patients.

PO-394
QUALITY OF LIFE, ANXIETY AND DEPRESSION IN AUTOLOGOUS OR ALLOGENEIC STEM
CELL TRANSPLANT PATIENTS HOSPITALIZED IN ISOLATION REGIMEN

Bertani M, Bonetto C, Tecchio C, Tosato S, Andreini A, Di Bella R,
Sorio M, Ruggeri G, Tinelli M, Pizzolo G, Benedetti F, Ruggeri M

Dipartimento di Medicina e Sanità Pubblica, Sezione di Psichiatria e Psicologia
Clinica, Università di Verona, Dipartimento di Medicina Clinica e Sperimen-
tale, Sezione di Ematologia e Centro Trapianto Midollo Osseo, Università di
Verona, Italy

Introduction. Aim of this study is the evaluation of the emotional/psy-
chological status and of the quality of life of a sample of patients hospi-
talised in isolation rooms in the Bone Marrow Transplant Unit of the
Verona University hospital for autologous or allogeneic stem cell trans-
plant. Our main task is to explore whether anxiety and depression aris-
ing during the hospitalisation are related to the personality traits and to
emotional disorders and whether the changes of mood are linked to the
medical treatment. Furthermore, the quality of life of these patients is
assessed in order to verify if this variable tends to modify according to
their health status, the mood and treatments delivered. Methods. This is
a prospective longitudinal survey with a one-year recruitment period.
Patients who enter the study, previous written informed consent, will
be assessed before and at the admission to the hospital, during the hos-
pitalization (once a week) and six months after the discharge. At the
baseline the patients fill a set of standardised measures, which include:
Cognitive Behavioural Assessment (CBA) in which state and trait anxi-

ety, personality, stress, fears, depression and obsessive and compulsive
traits are explored. During the weekly assessments the patients fill the
State-Trait Anxiety Inventory (STAI-X1, STAI-X2), the Personal Health
Questionnaire (PHQ), evaluating the subjective perception of health,
the Zung Depression Rating Scale (SDS), exploring the depression preva-
lence. Six months following the last inpatient evaluation, the same
instruments are administered along with Ferrans and Powers Quality of
Life Index, exploring the general quality of life and the quality of life
according to the health and psychological status, to the social-econom-
ic condition and family involvement. The physician fills a schedule
reporting the information given to the patients regarding his medical
status and a form describing the treatments delivered. Statistical analy-
sis. The changing in scoring is evaluated by the t test, Wilcoxon and
Friedman; the predictors are estimated linear hierarchical models. Dis-
cussion. The recruitment started on July 2006. At present 57 patients
have been recruited and evaluated before and during the hospitalization.
Of these, 18 subjects have been evaluated also six months after the dis-
charge. The recruitment will be closed on June 2007. During the Con-
gress we will present our data about the association between the qual-
ity of life and the anxiety disorders and depression of these patients.

PO-395
ZOSTER-RELATED PAIN IN HAEMATOLOGICAL MALIGNANCIES: PROMPT AND STABLE
RELIEF OF REFRACTORY PAIN SYNDROMES BY OXYCODONE

Niscola P, Cartoni C,1 Piccioni D, Del Poeta G, Scaramucci L, 
Romani C,2 Maurillo L, Palombi M, Brunetti GA,1 D’Elia GM,1

Giovannini M, Perrotti AP, de Fabritiis P
Haematology Division, S.Eugenio Hospital, Tor Vergata University, Rome;
1Human Biopathology and Haematology Department, La Sapienza University,
Rome; 2Armando Businco Cancer Centre, Cagliari, Italy

Background. Herpes Zoster Virus (HZV) outbreak and post herpetic
neuralgia (PHN) portray significant morbidity in patients affected by
lymphoproliferative disorders (LPD) and in those submitted to
haematopoietic stem cell transplantation (HSCT). Early treatment of
acute zoster pain (AZP) can reduce the incidence of PHN. Pain refracto-
ry to standard agents may represent a difficult concern. We treated with
oxycodone 10 consecutive HZV-pain patients unresponsive to several
analgesics agents (Table 1).

Table 1. Zoster-related clinical features and pain outcome 

AZP: acute zoster pain; PHN: post herpetic neuralgia; F: female; M: male, NHL: non-Hodgkin lymphoma; ALL: acute lym-
phoblastic leukaemia; AML: Acute Myeloblastic Leukaemia; MM: multiple myeloma; PGB: pregabalin; GB: gabapentin; NSAIDs:
Non-Steroidal Anti-inflammatory Drugs; PAM: paracetamol. AT: amitriptyline. °Reduction of almost 50% of pain rate with
respect to the baseline level. OXY: oxycodone.

Case series. First PHN patient was a woman with a PHN diagnosed 30
months before. About three years later she has suffered from painful
shingles and has received acyclovir and gabapentin. Given the persist-
ence of neuropathic complaints, after three months gabapentin was

196 | haematologica/the hematology journal | 2007; 92(s3)

Posters



replaced by high doses of pregabalin without any benefit. Given the
lack of response to pregabalin alone, this agent was reintroduced by us
at standard dose (150 mg/day) in addition to tramadol (200 mg twice dai-
ly). Only transiently pain relief was achieved for which tramadol was
replaced with oxycodone that was titrated until 10 mg thrice daily,
allowing a stable control of pain. The second PHN patient was a man
affected by acute lymphoblastic leukaemia who received oxycodone
because of a severe PHN lasting from 4 months, achieving a rapid and
stable pain relief. Patients 3 was affected by acute myeloblastic
leukaemia and presented PHN afflicting the trigeminal region. He was
unresponsive to pregabalin and tramadol, which was replaced by oxy-
codone in escalating dose until an acceptable pain relief. Patients 4 to 10
were affected by LPD, for which they have received several cytotoxic
regimens, including long term steroids. They presented similar herpetic
clinical features, receiving antivirals associated with non-opioid anal-
gesics and with gabapentin or amitriptyline without significant benefits.
We successfully treated them with combination of gabapentin-oxy-
codone without any side effect and, remarkably, none of them developed
PHN after a median follow-up of 10 (3-20) months. Conclusions. Convinc-
ing evidences of provided benefits of opioids in this setting have been
demonstrated. In particular, oxycodone and tramadol were reported as
effective to relieve neuropatic pain. Our experience suggests that: 1) an
opioid should be offered for painful HZ outbreak or PHN even when tra-
madol failed in relieving pain; 2) a prompt intervention is highly recom-
mendable in the aim to prevent PHN and, in this view, oxycodone can
represent a suitable option.

PO-396
DEPLETIVE LEUKAPHERESIS IN PATIENTS WITH ACUTE HYPERLEUKOCYTIC LEUKAEMIA

Sorà F, Bianchi M, Piccirillo N, Maresca M, Putzulu R, Rago I, 
Laurenti L, Sica S, d'Onofrio G, Leone G
Blood Transfusion Service, Hematology Institute, Catholic University of Sacred
Heart, Rome, Italy

Introduction. Hyperleukocytosis in leukaemia patients is defined as
white blood count (WBC) greater than 100,000 cell/microliter. It is fre-
quently associated with poor prognosis and early mortality. These
patients often present leukostasis and endothelial damage due to sludg-
ing of leukaemic blasts in capillary bed and to reciprocal adhesive inter-
actions. Depletive leukapheresis has a role as initial treatment to allow
induction chemotherapy. We retrospectively analyzed the effectiveness
of depletive leukapheresis at our institution. Methods. From 1998 to 2006
we admitted twenty-three patients with hyperleukocytic acute
leukaemia. The patients were 11 males and 12 females with a median
age of 55 years (8-90). All patient underwent leukapheresis within 12
hours from admission using continuous-flow separators.We performed
daily procedure until peripheral WBC count was <100.000 cell/microliter
or patient’s clinical status improved to allow the start of chemotherapy.
Results. We treated 23 patients with acute leukaemia: 4 had lymphoblas-
tic leukaemia, 2 had M1, 7 had M2, 3 had M4, 3 had M5b, 2 had sec-
ondary leukaemia and 2 had no subtype classification according to FAB
classification. Initial median WBC count was 228,000/microliter
(129,000-427,000). Eight patients showed respiratory distress, four neu-
rological symptoms and seven renal failure. Thirty-two leukapheresis
procedures were performed with Cobe Spectra (Gambro BCT) or Frese-
nius AS204 (Fresenius) using peripheral venous access. Fifteen patients
underwent one procedure, seven underwent two procedures and only
one patient required three procedures. Processed total blood volume
was 6,800 mL (3,800-10,900) in a median time of 175 minutes. In two
patients the procedure was stopped because of psychological status. The
median percentage of WBC reduction after the first leukapheresis was
41% (19-67). Discussion. In our experience leukapheresis procedures
appear to be a safe and efficient method for fast leukocyte reduction
and are well tolerated also in critical setting. One single procedure has
been sufficient to improve clinical conditions in 65% of patients. A sec-
ond or third procedure was necessary when at the admission WBC count
was higher than 250,000/microliter. We confirm that leukapheresis has
a role in treating hyperleukocytic patients. Further data are needed to
definitively prove its efficacy on early mortality rate reduction and over-
all survival.

PO-397
EFFICACY AND COST ANALYSIS OF PALONOSETRON (PLS) AND TROPISETRON (TPS) USE
IN CHEMOINDUCED NAUSEA AND VOMITING (CINV) IN HEMOPATIC PATIENTS

Giordano G, Farina G, Piano S, Sticca G, di Falco C, Storti S
Centro di Ricerca e Formazione ad Alta Tecnologia nelle Scienze Biomediche
Giovanni Paolo II, Università Cattolica del Sacro Cuore, Campobasso, Italy

Introduction. CINV incidence is 60-90% with charboplatinum and high
dose cytarabine, 30-60% with ifosfamide and idarubicin and 10-30%
with cytarabine (inferior/equal to100mg) and daunorubicin. 5-HT3
antagonists as TPS and PLS have a prolonged efficacy (half-life of 8 and
40 hours respectively). Aim of the study is to evaluate clinical efficacy
and pharmacoeconomic impact of PLS and TPS in patients receiving 5-
7 days chemotherapy. Methods. We evaluated 37 patients treated with
5-7 days chemotherapy for NHL(22) or AML(15). M/F was 16/21, medi-
an age was 68 years (R25-81). NHL patients, receiving ifosfamide or high
dose cytarabine and charboplatinum, were at high-risk of CINV. For
each patient antibiotic and opioid administration, anticipatory emesis,
early or late emesis, mucositis, gastropathy, esophagitis and diarrohea
presence, CINV-related therapy and meal stop were evaluated. A cost
analysis was performed considering the median of global antiemetic
expense for each patient. Subsequently only the median of CINV-relat-
ed antiemetic expense was considered. Patients receiving the same
chemotherapeutic regimen were randomized in two groups: one receiv-
ing PLS and the other TPS. This is a monocentric, prospective, random-
ized study. PLS was given only at first chemotherapy day, while TPS was
given from one to three times/day. Results. In TPS group M/F was 8/9,
median age 68 years (R25-81), AML/NHL was 5/12. Seven patients
received antibiotic therapy during antiemetic administration. Four
patients showed CINV. In PLS group M/F was 8/10, median age 68.5
years (R31-79), AML/NHL was 8/10. Ten patients received antibiotic
therapy during antiemetic administration. Three patients showed CINV
(two of them with gastritis and anticipatory nausea responding to
methoclopramide administration). Fisher exact test (p=0.69), Odds Ratio
(1.5, CI 95%:0.3-8) and relative risk (0.7, CI95%:0.18-1.7) didn’t showed
significant difference in CINV incidence between PLS and TPS group. In
PLS group, median global antiemetic expense for each patient was
107.25euro (R107.25-834.53), while in TPS group was 393euro (R30-
515). Median antiemetic expense only for real CINV, was 107.25euro
(R107.25-290) in PLS group, while in TPS group was 393euro (R30-515).
Discussion. PLS efficacy is not inferior to TPS in CINV prevention in
patients receiving multiple day chemotherapy regimens. In pharma-
coeconomic analysis the median cost of PLS treatment is about 300euro
inferior to TPS treatment cost.

PO-398
REDUCED-DOSE RASBURICASE IN THE TREATMENT OF HYPERURICEMIA IN LEUKEMIAS
AND LYMPHOMAS PATIENTS

Quirino AA, Improta S, Villa MR, Lucania A, Esposito MR, 
Sagristani M, Nitrato Izzo G, Mastrullo L
U.O.C. Ematologia P.O. San Gennaro, ASL NA1, Naples, Italy

Tumor lysis syndrome (TLS) is life threatening metabolic complication
of haematological malignancies with a large tumour burden and rapid
cell turn-over. Hyperuricemia, hyperphosfatemia, hyperkaliemia and
hypocalcemia are the main biochemical abnormalities of TLS that may
lead to serious complications such as renal failure, cardiac dysrhythmias,
and death. Hydration, urinary alkalization, and Allopurinol are the stan-
dard of care in the treatment and prevention of hyperuricemia. Allopuri-
nol action is rather slow in reducing U.A. concentration, because acts on
the new synthesis of U.A. and not on pre-existing one, hence, the
decrease in U.A. is reached several days after the therapy. Rasburicase,
urate-oxydase from recombinant DNA catalyzes the oxidation of already
synthetized uric acid into allantoin. It rapidly reduces uric acid levels
within 4 hours, it is a new alternative for the management of hyper-
uricemia in leukemias and lymphomas patients. Rasburicase recom-
mended dose is 0.20 mg/Kg/die/ iv daily for 5-7 days. However, a large
number of studies have suggested that different doses, lower than stan-
dard dose and for shorter period than recommended, are effective. We
report data about 38 adults 26 M, 12 F, mean age 56 years (range: 17-84),
with hematologic malignancies and hyperuricemia median U.A. levels
12.1 (range 8.5-17.4 mg/dL) who received a 6 mg dose of Rasburicase on
day 1 and a 3 mg dose on day 2 started the day -1 of chemotherapy. All
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patients received intravenous hydration with urinary alkalinisation. U.A.
blood levels were measured 8 hours after Rasburicase injection, then
daily. Blood samples were collected and performed at 4°C to block Ras-
buricase in vitro activity. Blood Uric Acid levels rapidly decreased in all
patients within 8 hours after the administration. U.A. concentrations
remained below 4 mg/dL despite subsequent chemotherapy, and none
required additional rasburicase doses. 14 pts received Allopurinol 300
mg/os from day +6 for increasing U.A. levels > 5 mg/dL. Among 8 pts.
with elevated serum creatinine values at diagnosis, none required dial-
ysis and normalitalization ( 3 pts.) or control ( 5 pts) of creatinine levels
was achieved. We conclude that rasburicase is effective in reducing uric
acid levels at dose which is much lower than the recommended dose.
This approach results in a substantial cost savings.

PO-399
FOLLICULAR NON-HODGKIN LYMPHOMA STAGE III: IN-HOME CHOP CHEMOTHERAPY 

D’Avanzo G, Luchesini C, Ribera S, Grassi D, Torretta M, 
Gargantini L, Egi P, Morra E

Department of Hematology, Niguarda Ca’ Granda Hospital, Milan, Italy 

Introduction. The In-Home Haemotology Service of Niguarda Ca' Gran-
da Hospital treated a seventy-tree years old female at home suffering
from follicular N-LH, stage III, in first remission, bulky in common right
iliac, with compression and dislocation of the right urethra ,with con-
sequent hydrourethronephrosis. The patient had a uretheral stent, a
medical history of recurrent urinary tract infections and frequent
episodes of bronchitis. She was treated with 6 cycles of CHOP
chemotherapy: 2 at the day hospital and 4 at home. Methods. At home
4 cycles of chemotherapy were administered in accordance with CHOP
21 (Cyclophosphamide 750mg/mq, Doxorubicin 50 mg/mq, Vinblastin
5mg total, Prednison 500mg total). The chemotherapy drugs were pre-
pared at the hospital, transported in sealed containers and injected into
a surface vein. The doctors all wore individual standard protective cloth-
ing. The procedures followed for the injections and disposal of materi-
als were in accordance with company guidelines as outlined in the com-
pany's manual. The whole operation, including the transport of mate-
rials, took one and a half hours. Support therapies were used such as
antiemetic profilaxis, the granulocyte peghilato growth factor, adminis-
tered on the same day and on one day after every cycle, Darbopoietin
500 every 21 days. An antibiotic profilaxis was also administered with
amoxillin and clavulanic acid, and an anti hyperuricemic therapy.
Haemochemical tests and in-home haemotology tests were carried out
to monitor the chemotherephy toxicity. The patient was assisted by the
staff psychologist. Results. the only side-effect noted was a moderately
severe neutropenia. During the fifth cycle there was one isolated episode
of fever of unknown origin successfully treated with intramuscular cef-
triaxon. On completion of the chemo treatment a total body scan was
performed which revealed a complete regression of the adeneopatic
mass. The procedure to remove the urethal stent by citoscopy was then
carried out in the hospital. Dicussion. The chemotherapy infusion at
home did not compromise a total remission from the illness. Despite the
patient's generally weak condition, there were no setbacks that made
hospitalisation necessary. The patient contracted no noscomial infec-
tion. In hospital, after the second cycle, she contracted a lung infection
which was treated at home with ceftriaxon. The patient underwent the
chemotherapy process in a comfortable, emotionally reassuring environ-
ment

PO-400
CLIMATE ANALYSIS OF A NATIONAL MULTICENTRIC ONCO-HAEMATOLOGY COOPERATIVE
GROUP

Musto P,1 Guglielmo P,2 Luciano L, Guariglia R, Pietrantuono G, 
Villani O, D'Auria F,3 Gay F,3 Palumbo A

Hematology Units of CROB, Centro di Riferimento Oncologico della Basilicata,
Rionero in Vulture (Pz); 1Ospedale G. Garibaldi, Catania; 2University Federi-
co II, Napoli; 3University di Torino, Italy

The Onco-Hematology National Cooperative Groups were born to
promote and manage the clinical applied research in the field of haema-
tological cancers. Due to a quite heterogeneous and complex reality,
they usually set up as a quite rigorous organizational structure that,
although necessary to optimise the execution and control of all trials

phases, may confers them the connotation of oligarchic organization,
This kind of structure may predispose to some inconveniences, regard-
ing especially the people who were excluded from the trials manage-
ment. In order to clarify any positive or critical situation in an hypothet-
ic National Onco-Hematologic Cooperative Group, a survey was carried
out, in particular to determine the nature and frequency of those criti-
cisms and to try to find solutions. The survey was conducted during a
Master in Health Services Management in Haematology that took place
at the ISTUD in Stresa between 2005 and 2006. A questionnaire consist-
ing of 16 multiple choice queries was distributed in 4 Italian academic
and non academic Onco-Hematology departments. The questionnaire
was submitted to 75 health operators involved in clinical trials, 63 of
which were graduates (29 with and 12 without executive responsibili-
ties, 21 trainees) and 12 were not graduates (nurses, data manager). At
first, there was a substantial opinions uniformity on most queries, con-
cerning all categories. Thus the questionnaire seems to provide signifi-
cant information for most of the interviewed people who deal with clin-
ical research. Briefly, the participation to a cooperative group gives the
opportunity to compare personal experiences with other colleagues and
to share informations that could significantly improve health cares qual-
ity and operators knowledge. Moreover, the involvement in clinical tri-
als determines a cultural growth and a greater scientific regard, estima-
tion and prestige of the individuals and of the institutions. Scientific
prestigs desire is however not completely satisfied. Minor centres and
physicians without managing responsibilities need particularly groups
achievement and esteem. A scarce involvement in planning and propos-
ing the trials is one of the most important causes of this dissatisfaction.
To improve the scientific prestige means also to increase the collective
character of the authors, who must be globally cited in scientific publi-
cations that should be more numerous. Another way to satisfy these
ambitions could be the conception of sub-studies that can involve more
the participants. Negative elements seem particularly the absence of a
real dialogue between all the participating Centres and, in addiction,
oligarchic decisions, clash of power and, sometimes, scarce organization.
Generally, costs dont seem a limit, although sometimes major financing
could be crucial. The work increase determined by clinical trials is note-
worthy: the majority of the interviewees declare a 40% increase. A sig-
nificant percentage of the interviewees considers important to create
professional figures (such as data manager, trial office) with a specific
role in managing clinical trials. It is also necessary to qualify activities
organization drawing particular attention to team work, identifying the
specific role of a single cooperative group and of the single member of
the group. An increased number of periodic meetings and an improve-
ment in the use of internet to divulge and promote clinical trials are
retained useful to ameliorate the involvement. Unexpectedly, it was not
considered noteworthy the opportunity, offered by the clinical trials, to
obtain drugs that would be available on the market only 2-4 years after.

PO-401
FEBRILE NEUTROPENIA IN ELDERLY PATIENT ACUTE MYELOID LEUKEMIA: 
MONOCENTRIC PHARMACOECONOMIC ANALYSIS

Giordano G, Piano S, Sticca G, Di Falco C, Storti S

Centro di Ricerca e Formazione ad Alta Tecnologia nelle Scienze Biomediche Gio-
vanni Oaolo II, UCSC, Campobasso Italy

Background. More than 40% of patients with acute myelogenous
leukemia (AML) are over 65 years old at the time of the diagnosis. Which
is the best treatment for AML in elderly patients is still debated. Actu-
ally there are three main options: supportive treatment (ST), standard
dose chemotherapy (SDC) and low dose chemotherapy (LDC), with
different risk of febrile neutropenia. Among patients over 65, the mor-
tality rate during the aplastic phase that follows intensive chemothera-
py is 30 to 40%. Infections diagnosed or of unknown origin during
febrile neutropenia (FN) cause approximately two thirds of treatment-
associated deaths. FN involves from 50 to 90% of elderly patients. Aims.
Aim of this study is to analyze the pharmacoeconomic impact of ST,
SDC and LDC on antimicrobial treatment and outcome of FN in elder-
ly AML. Methods. This is a retrospective nonrandomized study. A cost
analysis on 18 patients antimicrobial treatment (AT) was performed.
The monthly cost of (AT) was calculated dividing the global expense of
AT in each group of treatment for the sum of survival months of all
patients in that group. We present a single center study. 18 patients
(9F/9M), median age 72 years (R 65-80), were treated as follows: 5 with
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SDC, 6 with LDC, 7 with ST. 14 patients presented comorbidity, 13 had
PS 0-1, 8 had secondary leukaemia and M2-M4 were the most represent-
ed FAB subtypes. The most frequent comorbidities were diabetes (7pts),
second neoplasms (5pts) and ischemic cardiopathy (4pts). Results. Glob-
al median survival for all patients, without regard for the treatment
received, was 3 months (R1-10). Median survival was 5 months for
patients treated with SDC, 5.5 for LDC and 1 for ST. Median hospitali-
sation was 1 month for ST (R0.5-1), 2 months for SDC (R1-8) and 1
month for LDC (R0.2-3). The antibiotic expense was higher in ST
(euro9555/month vs euro1167.40/month in SDC and euro279.55/month
in LDC) and G-CSF administration wasn’t effective in antibiotic expense
reduction (euro1800/month vs euro1100/month in patients without G-
CSF). Death for sepsis were: 5(100%) in SDC, 1/6(16%) in LDC and
3/7(43%) in ST group. Empyrical antifungal therapy was used in
5(100%) SDC, 2/6(33%) LDC and 3/7(43%) ST patients. Summary/con-
clusions. This work shows that treatment type used in elderly AML inter-
acts not only with disease, but also with patients’ body (increased
mucositis, organ toxicity) and with immune siystem ( more or less
prononced iatrogenic immunosuppression), conditioning the economic
expense and the outcome of FN and AML. Therefore AML treatment
type is to be considered an essential component of FN therapy. LDC
seems to be an economic and effective therapeutic option for elderly
AML and FN connected to it, especially if performed in outpatient set-
ting. Nevertheless these data need further confirmation on a larger
patient cohort

PO-402
A SINGLE-CENTER ANALYSIS OF TREATMENT OUTCOMES AND SURVIVAL IN PATIENTS
WITH HEMATOLOGIC MALIGNANCIES 1994-2006

Molinari AL, Grattini A, Salvucci M, Castagnari B, Cellini C, 
Rondoni M, Zanchini R, Zuffa E, Cipriani R, Zaccaria A
Hematology Unit, Dept. of Oncology and Hematology, S. Maria delle Croci
Hospital, Ravenna, Italy

Background. Survival of neoplastic patients is generally calculated on
the basis of therapeutic protocols which include selected patients, or on
the basis of Register data which include data coming from a more or less
wide country. (1;2). Material and Methods. In order to verify the real life-
expectancy of patients with hematologic malignancies diagnosed, treat-
ed and followed in our Unit, we performed a retrospective analysis of
all the patients with hematologic malignancies come to our observation
since 1994. All the patients were included, irrespectively of comorbidi-
ty or other factors. Results. 90 Hodgkin Disease (HD) pts had a median
follow-up (F.U.) of 54 months (1-156). Their median survival was not
reached after 150 months of maximum observation. Older (>60years)
patients had a median survival of 51 months, while younger ones did non
reach the median line. 384 Grade Non Hodgkin Lymphoma (LG NHL)
pts had altogether a median survival of 129 months (99 months for old-
er and not reached for younger pts), with a median F.U. of 49 months (1-
156 months). (Figure 1-A). 407 High Grade NHL (HG NHL) had a medi-
an survival of 112 months (53 for older and not reached at 156 months
for younger ones), with a median F.U. of 32 months (1-156 months).
(Figure 1-B). 249 B-cell Chronic Lymphocytic Leukemia (B-CLL) pts had
a median F.U. of 45 months (1-156 months). Median overall survival was
99 months (76 months for older pts and not reached for younger ones).
174 Acute myeloid leukaemia pts, with a median survival of 11 months
(9 months for older and 23 months for younger pts) with a median F.U.
of 10 months (1-132 months). (Figure 1-C). 24 Acute lymphoblastic
leukaemia pts with a median follow up of 16 months (1-96 months).
Overall median survival was 18 months (5 for older and 19 for younger
pts). The 318 Multiple Myeloma pts, with a median follow up of 32
months (1-156 months), showed a median survival of 64 months (50 for
older and 89 for younger pts). All the patients with a plasma-cell infil-
tration of the bone marrow >20% were included. Part of them have
never been treated. Conclusions. (Figure 1-D). These data have been com-
pared with those included in the Istituto Oncologico Romagnolo Reg-
istry. We found a difficulty in comparing the data due to an old nomen-
clature in the Registry. Therefore, this study will be useful in standard-
izing the criteria of inclusion of the patients. Aknowledgements. This study
was carried out with the support of the Istituto Scientifico Romagnolo
per lo Studio e la Cura dei Tumori (I.R.S.T.), Meldola-Forlì and of the
Ravenna section of the Associazione Italiana contro le Leucemie, Linfo-
mi e Mieloma (Ravenna A.I.L.).

Figure. Survival curves of patients with different hematologic malignancies.
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PO-403
QUALITY OF LIFE IN AML PATIENTS OVER 70 YEARS

Pezzullo L, Rocco S, Finizio O, Nunziata G, Bene L, Ferrara MG, 
Martorelli C, De Rosa C, Mettivier L, Mettivier V
Hematology Division A. Cardarelli Hospital, Napoli, Italy

The treatment of acute myeloid leukaemia in elderly with age > 70
years is still debated. In literature numerous studies have valued the fea-
sibility of intensive chemotherapy in these patients, but few studies
have really valuated the quality of the life of this group of patients. The
aim of the study and to value the quality of the life of these patients con-
sidering the days of hospitalization, the EFS and the OS of 2 groups of
AML elderly patients treated with intensive chemotherapy (IC) or with
low doses aracytin and/or support (M). From June 2001 to May 2007 we
have treated in our Division 48 AML patients, 24 male and 24 female
with median age of 78 years (70-90 years). 15 patients (7 M and 8 F with
median age of 73 years) have received intensive chemotherapy (I.C. Flag
and MICE) and 33 (17 M and 16 F with median age of 79 years) have
received maintenance (24 patients low dose cytarabine and/or 9 patients
support). In IC group 5 patients (33%) have obtained to complete remis-
sion (CR) with to EFS and OS media of 4, 78 and 6,3 months respective-
ly, the rate of TRM has been of 27%. In the M group the CR has been
documented in 9 patients (37%) with to EFS and OS media of 5,16 and
5,9 months respectively (Figures 1-2). The media days of hospitalization
has been of 34 and 11 respectively for IC and M group, such difference
is statistically significant (p: 0.000001). These results have not shown dif-
ference in terms of CR, EFS and OS among the two groups of patients
while has been statistically shown a significant difference in the days of
hospitalization. In practice the group IC has spent the 20% of life from
the diagnosis in the hospital against a 6% of the group M and this has
engraved in quality of the life of this group of patients. In conclusion the
Intensive chemotherapy has not improved the survival in AML elderly
patients, but it perhaps engraves on their quality of the life. A new ther-
apeutics strategy is necessary for to improve the EFS and OS and qual-
ity of life in these patients. Interesting it is the use of new drugs, to
improve the results in this group of patients, and to give less suffering,
engraving on their quality of the life, reducing the necessity of hospital-
ization.

Figure 1.

Figure 2.

PO-404
EVALUATION OF QUALITY OF LIFE IN PATIENTS WITH MYELODYSPLASTIC SYNDROME 

SQUID Study Group (Survey on Quality of life in myeloDysplasia) 
Div Ematologia, Reggio Calabria; Div Ematologia, A.O. S. Andrea, Roma; Ist
Ematologia, Policlinico, Bologna; Div Ematologia, Alessandria; Catt Ematologia,
Univ di Firenze; Dip Ematologia, Osp Maggiore, Milano; Dip Med Int, Gen-
ova; Catt. Ematologia, Univ di Bari; CROB, Rionero in Vulture; Dip Ematolo-
gia, Ancona; Dip Medicina, Padova; Div Ematologia, Perugia, Div Ematologia,
Catania, Italy

Introduction. Patients with MDS are at continuous risk of complica-
tions and must face the reality of a relatively low survival while depend-
ing mainly on supportive care. The disease’s chronic nature, the proba-
bility of progressive evolution and the rapid changes in physical status
makes the MDS patient unique within the cancer population. Anemia
and fatigue are frequently associated with MDS and a variety of asso-
ciated symptoms may influence the patients’ daily life. Quality of life
(QoL) in MDS is undoubtedly compromised by physical, functional,
psychological, social, and disease-specific components. We have
designed a prospective survey to evaluate the correlation between QoL,
hemoglobin levels and other disease-associated variables in patients
affected by MDS from diagnosis. The comparison between the patients’
and the physicians’ perception of QoL and the QoL changes related to
adaptation, progression and treatment response shall be evaluated
throughout the investigation. Baseline characteristics of the MDS pop-
ulation at diagnosis will also be provided. Methods. This is an 18-month
prospective observational investigation. One hundred and fifty consec-
utive MDS patients at diagnosis with IPSS score < 2 and at least one
cytopenia will be included in the evaluation. Demographic and disease-
specific data will be collected and QoL will be evaluated by the QoL-E
questionnaire completed by patients and respective physicians. Study
visits will be performed monthly until week 12; the subsequent visits
will be performed at 6, 12 and 18 months. The association between
QoL and Hb values will be analyzed in an univariate manner and by
multiple regression analysis based on all the observations and including
the factor time in the model. Results. The enrolment started in February
2007 and is planned to end in December 2007. The survey is currently
ongoing in 14 Italian centres (SQUID Study Group) and results may fur-
nish novel insights in health- and treatment related QoL in MDS.

200 | haematologica/the hematology journal | 2007; 92(s3)

Posters



PUBLISHED ONLY

PU-001
SLOW-RELEASE ARA-C FORMULATION FOR THERAPY AND PROPHYLAXIS OF CNS 
LOCALIZATIONS IN HAEMATOLOGICAL MALIGNANCIES

Gagliardi A, Liguori L, Spiezia MM, Capobianco G, Boffa ML,
Miraglia E
A.S.L. Napoli 1, Ospedale San Giovanni Bosco; U.O.C.S. di Ematologia e
Oncoematologia; Centro Emofilia e Trombosi, Centro delle Microcitemie

CNS localizations in haematological malignancies are associated with
unfavourable prognosis. Depocyte® is a depot formulation of liposomal
cytarabine (ARA-C) englobed in a lipidic multivescicular frame that
allows a gradual and harmonic release of drug for, at least, 14 days. This
feature has allowed its utlization in therapy and prophylaxis of CNS
localizations in haematological malgnancies. In our Department five
patients have been treated with Depocyte®: two patients for therapy
and three patients for prophylaxis respectively. Patients characteristics
are listed in the table, below.

Table 1. 

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Diagnosis Burkitt’s lymphoma T-ALL T-ALL ALL ALL

Age/Sex 24/F 25/M 56/F 53/M 66/M

Diagnosis date May 2005 October 2005 August 2005 January 2006 August 2006

CNS prophylaxis None I.T. MTX Depocyte® Depocyte® Depocyte®

Type of relapse Isolated Isolated+Combined - - -

Relapse date August 2005 November 2005 - - -

Symptoms III pair of cranial nerves, VII pair of cranial nerves,
diplopia, cephalea, cephalea, dysphagia

seizures

Treatment Depocyte® 50 mg Depocyte® 50 mg Depocyte® 50 mg Depocyte® 50 mg Depocyte® 50 mg 
every 14 days every 14 days in accordance to in accordance to in accordance to

chemotherapic chemotherapic chemotherapic
schedule schedule schedule

Chemotherapy CHOP GIMEMA LAL2000 GIMEMA LAL2000 GIMEMA LAL2000 GIMEMA LAL2000

Response(blasts in CNS) N.E. CR - - -

Evolution Progression, death Relapse - - -

Adverse effects None Cephalea Cephalea None None

Treatment with Depocyte®, in accordance with what is already report-
ed in literature is an effective treatment for therapy and prophylaxis of
CNS localization in haematological malignancies. Its gradual release for-
mulation, allows a lower frequency of IT administrations than tradition-
al drugs; moreover, it has shown a good handleness and absence of
adverse effects in all the patients treated.

PU-002
CAUDA EQUINA COMPRESSION BY ISOLATED RELAPSE OF LYMPHOPLASMACYTIC 
LYMPHOMA

Falorio S,1 Angrilli F,1 Sabattini E,2 Bacci F,2 Di Marzio A,1 Fioritoni G1

1Department of Hematology, Spirito Santo Hospital, Pescara; 2Institute of Hema-
tology and Oncology L. and A. Seragnoli, University School of Medicine,
Bologna, Italy

A 42 years-old woman was admitted to our day-hospital with a 4-
month history of vulvodynia and successively pain in the lower back
resistant to common analgesic drugs. Previous medical history included:
1) diagnosis of Lymphoplasmacytic Lymphoma with IgM paraprotein 7
years later treated with CNOP chemotherapy and autologous peripher-
al blood stem cells transplantation; 2) recurrent lumbal pain due to dou-
ble lumbal discus hernia (L3-L4; L5-S1). Neither palpable lymphade-
nomegaly nor organomegaly was present on physical examination.
Abnormal neurological findings included sensory impairment of the L5-
S1 distribution. Lumbo-sacral column and pelvis radiographs were nor-

mal. A MNR of the lumbo-sacral spine and pelvis disclosed a mass into
the spinal canal extended from S3 to S5. Bone marrow examination was
normal. The initial therapeutic approach consisted in surgical debulking
of tumour; the histopathological diagnosis of Lymphoplasmacytic Lym-
phoma was made after examination of the specimens obtained from
the operation. Radiotherapy began 3 weeks later; the patient was given
36 Gy in 18 fractions from a linear accelerator to the site of sacral tumour.
Successively weekly Rituximab 375 mg/m2 was administered 4 times.
Treatment plan was completed by 4 intrathecal administrations of
Methotrexate 12 mg t.d. The patient is alive and well today, 18 months
after the sacral relapse of Lymphoplasmacytic Lymphoma. Cauda equina
compression by malignant lymphoma is infrequent, with an incidence
inferior to 10% in the literature. Any cancer capable of haematogenous
spread can produce spinal cord localization and the latter can occur also
through direct tumour extension. Spinal cord and radicular involvements
are infrequent events in the natural history of NHL, which usually are
secondary to invasion of spinal extradural space, and rarely are the ini-
tial manifestations of this disease. Primary epidural lymphoma accounts
for less than 10% of epidural tumours and less than 1% of NHL. Tho-
racic segment is predominantly affected, but any spinal region can be
involved. Diagnosis is based on histological analysis of tissue taken dur-
ing the surgical operation. Histologically the spinal cord lymphomas are
more frequently high-grade NHL. It is well known that cauda equina
syndrome can be caused by vertebral lesions and primary spinal cord
tumours; despite his rarity, it is still necessary to keep in mind malignant
lymphoma in case of neoplastic involvement of the cauda equina.

PU-003
IMMUNOCHEMOTHERAPY REGIMENS FOR THE TREATMENT OF YOUNG PATIENTS WITH
CHRONIC LYMPHOCYTIC LEUKEMIA

Villa MR, Improta S, Esposito M, Lucania A, Nitrato Izzo G, 
Russolillo S, Sagristani M, Mastrullo L
U.O.C. Ematologia S. Gennaro ASL-NA1, Naples, Italy

B-cell chronic lymphocytic leukemia (CLL) has traditionally been con-
sidered indolent, with a prolonged clinical course. However, a large pro-
portion of patients with CLL often require more immediate treatment
of their leukaemia. Many studies indicate that cytotoxic therapy based
on alkylating agents or fludarabine, in the indolent phase of disease,
does not prolong the survival time of CLL patients. The monoclonal
antibodies directed against CD52 antigen (alemtuzumab, Campath-1H)
and CD20 antigen (rituximab) demonstrate also considerable activity in
CLL patients. The use of rituximab with the cytotoxic agents cyclophos-
phamide and fludarabine (FC-R) has achieved complete remission (CR)
with no detectable CLL, as assessed by minimal residual disease (MRD)
techniques, in a significant proportion of previously untreated and pre-
viously treated CLL patients. Monotherapy with alemtuzumab has also
been shown to achieve a complete response with undetectable MRD in
several patients with relapsed/refractory disease. We have investigated,
in a small cohort of young untreated CLL patients, the feasibility and
effectiveness of a combination therapy using alemtuzumab consolida-
tion to improve the quality of response to FC-R induction. In our insti-
tution we treated 12 patients (4 F and 8 M; median age: 45 years, r.: 35-
52 years; Rai stage III-IV) with 6 cycles of FC-R (fludarabine at a dose of
25 mg/m2 i.v. on days 1-3, cyclophosphamide at a dose of 250 mg/m2 i.v.
on days 1-3, and rituximab at a dose of 375 mg/m2 on day 0). One month
after the last cycle all patients were subjected to a disease re-staging that
showed a clinical CR, but 9 out of 12 patients showed the presence of
MRD in the bone marrow. Thereafter all patients received, after an ini-
tial dose escalation over 3 days, alemtuzumab 10 mg subcutaneously
three times per week for 12 weeks. Cytomegalovirus reactivation
occurred in 10 patients, all of whom were successfully treated with oral
valganciclovir. At a clinical re-staging performed after one, three, six and
twelve months from the end of therapy 10 out of 12 patients showed a
CR with undetectable MRD (molecular CR). FC-R is highly active as
initial therapy also in young CLL patients. However, a consolidation
therapy with alemtuzumab seems to be required for achieving a stable
molecular CR. Moreover our preliminary results show acceptable toxi-
city profile of this therapeutic approach. 
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PU-004
NON MYELOABLATIVE ALLOGENEIC STEM CELL TRANSPLANTATION (NST) IN PATIENTS
WITH HIGH RISK LYMPHOMA: A SINGLE CENTRE EXPERIENCE

Console G, Moscato T, Messina G, Martino M, Irrera G, Pucci G, 
Massara E, Fedele R, Cuzzola M, Pontari A, Callea I, Dattola A, 
Condemi A, Rigolino C, Meliadò A, Marcuccio D, Gatto F, 
Stelitano C,1 Callea V,1 Mamone D,2 Kropp MG,3 Molica S,4

Focarile E,5 Pinto A,6 Iacopino P

Centro Unico Regionale Trapianti Midollo Osseo, 1U.O. Ematologia, Azienda
Ospedaliera Bianchi-Melacrino-Morelli Reggio Calabria; 2U.O. Ematologia,
Azienda Ospedaliera Papardo Messina; 3U.O. Ematologia; 4U.O. Oncologia,
Azienda Ospedaliera Pugliese-Ciaccio, Catanzaro; 5U.O. Emato-Oncologia
Azienda Ospedaliera S. Sebastiano Caserta; 6U.O. Ematologia Ospedale Pas-
cale Napoli, Italy

From December 2000 to November 2006, 30 pts (18 females and 12
males) median age 43,4 years (range 18-66) underwent NST because of
high risk Hodgkin Disease (9), non Hodgkin Lymphoma (18) and Chron-
ic Lymphocytic Leukaemia (3). Disease status at transplant was as fol-
low: 5 in CR (3 NHL, 2 HD) 21 in PR (13 NHL, 7 HD, 1 CLL) and 4 (3
NHL, 1 HD, 1 CLL) in PD. In 26 cases, grafts were mobilized from HLA
identical sibling donors, while in 4 stem cells were obtained by a
matched unrelated donor. Conditioning regimens consisted of Fludara-
bine, Thiotepa and Cyclophosfamide in 18 cases, Fludarabine and
Cyclophosfamide in 5, Campath-1, Fludarabine, Melphalan and TBI in
2, Fludarabine, Cyclophosfamide and Rituximab in 1, Fludarabine and
Thiotepa in 1, Fludarabine, Melphalan, Thiotepa and ATG in 1, Fludara-
bine, ATG and TBI in 1, TLI and ATG in 1.Cyclosporine–A (CyA) and
Methotrexate (MTX) were used as Graft Versus Host Disease (GvHD)
prophilaxys in all cases but two, where Campath-1 and Moftil micofeno-
late (MM-F) combined and one is employed prophilaxys witht CyaA
and MM-F. A mean number of 5.49×106/Kg CD34+ cells (range 3,4-7,7)
were infused. Pts received a mean of 3,4 (range 0-22) packed red blood
cells, while platelet support was apheresis (median 2,4, range 0-10) or
randomly obtained platelet concentrates (median 7,5, range 0-32). 4
patients experienced mucositis WHO grade 3-4, 5 patients WHO grade
2, 7 pts WHO grade 1, while the remaining 14 pts did not show sign of
mucositis. 18 pts had fever (11 FUO and 7 microbiologically document-
ed). All pts engrafted at median day +12,1 ( range 6-19) for
PMN>100/mmc and +24 (range 3-39) for PLT>30.000/mmc. 3 pts devel-
oped a WHO grade 1 cutaneous aGvHD, a WHO grade 3 cutaneous
aGvHD was seen in 1 pts, a WHO grade 4 liver aGVHD was seen in 2
pts, a WHO grade 2 cutaneous cGvHD was seen in 2 pts. After a medi-
an follow up of 32,2 months (range 5-60), 20 pts are alive (18 in CR, 3
in PD). 4 TRM were documented, 1 for acute respiratory distress syn-
drome at 2 months from transplant, 1 for aTTP at 18 months from trans-
plant, 2 pts died for liver aGVHD at 3 and 5 months from transplant
respectively, 5 pts died for disease recurrence at 10,17,19,21,26 months
post-transplant respectively. 1 pts died for Lymphoma non EBV related
at 11 months from transplant. Chimerism study showed a full donor sit-
uation in 17 pts and a mixed chimerism in 13 pts. In conclusion, NST is
feasible and should be considered for high risk lymphoma pts.

PU-005
JAK2V617F MUTATION AS USEFUL MOLECULAR MARKER FOR MYELOPROLIFERATIVE
DISORDERS

Tiberio C, Sansone M,Consales C, Latte A, Russo A, Pepe N, 
Improta S,1 Villa MR,1 Mastrullo L,1 Polistina MT

U.O.C. Biochimica e Gnomica Molecolare P.S.I. Loreto Crispi ASL Napoli 1;
1U.O.C. Ematologia P.O. San Gennaro ASL Na 1, Italy

A high proportion (> 50%) of patients with myeloproliferative disor-
ders (MPD): Acquired constitutive activation of protein tyrosine kinas-
es is a central feature in the pathogenesis of chronic myeloproliferative
disorders (CMPDs). Polycythemia vera, essential thrombocythemia,
idiopathic myelofibrosis carry a dominant gain-of-function V617F muta-
tion in the JH2 kinase-like domain of JAK2. This mutation leads to dereg-
ulation of the kinase activity, and thus to constitutive tyrosine phos-
phorylation activity. The incidence of the V617F mutation in different
studies ranges from 65-97% in polycythemia vera, from 41-57% in
patients with essential thrombocythemia, and from 23-95% in patients
with idiopathic myelofibrosis. In MPD the mutation is heterozygous in

most patients and homozygous only in a minor this study, we detected
the JAK2 V617F mutation by qualitative real-time PCR in peripheral
blood samples of patients with myeloproliferative disorders subset. The
level in the stem cell hierarchy on which the initiating genetic events and
the JAK2 V617F mutation occurs, is not known. The mutation has so far
been detected in all cells of the myeloid lineage, whereas the potential
clonal involvement of the lymphoid lineage is controversial. In this
study, we detected the JAK2 V617F mutation by real-time quantitative
PCR in a large number of patients affected by myeloproliferative disor-
ders. The mutation study could be an useful diagnostic and prognostic
marker in the understanding of molecular pathogenesis, that could allow
the setting of new therapeutic strategies for the treatment of poly-
cytemia vera and others correlated disorders. 

PU-006
A WERNIKE’S ENCEPHALOPATHY IN A PATIENT WITH ACUTE MYELOID LEUKEMIA 

Salutari P, Onofrillo D, Recchia A, Melatti G, D’Arcangelo L, 
Fioritoni G

Hematology Department of S. Spirito Hospital, Pescara, Italy

A 41 yo women was admitted to our hospital with leucopenia. Acute
myeloid leukemia was diagnosed (FAB M1). The patient was eligible for
Gimema protocol AML 12: one course of HD-ARA-C (3000 mg/m2 every
12 hrs on days 1-3-5-7) was infused intravenously. She developed acute
mucositis and anorexia requiring Total Parenteral Nutrition (TPN). On
day + 29 complete remission was established . At this time the patient
experienced visual disturbance (diplopia and blurry vision) . Symptoms
rapidly worsened and included horizontal and vertical nistagmus , oph-
talmoplegia and depresses consciunsness : she was not oriented to per-
son and had sparse and mildly slurred speech, decreased alertness and
attentiveness, perceptual disturbance and poor memory and mild tachi-
cardia. On physical examination, she was afebrile, sleepy but able to be
arounded, motor aphasia and general muscular stiffness, reduction of
osteotendinous reflexes. Laboratory evaluation revealed no alterations.
The results of cerebral fluid studies were negative for leukemic localiza-
tion and viral encephalitis. The initial cranial CT revealed a low densi-
ty area along optical radiation; brain MRI evidenced pathological
changes in the medial thalamus, in the 3° and 4° ventricular floor, in the
cerebellar vermis and in the periacqueductal gray substance. All these
signs were consisted with Wernicke’s encephalopaty (WE). WE is attrib-
utable to Thiamina (Vitamin B1) deficiency and is usually associated
with alcoholism and malnutrition. Patients who are dependent on TPN
without proper replacement of thiamine have also developed WE. Par-
enteral administration of Thiamina (Benerva 50 mg) was given : she rap-
idly had marked improvements of mental status , memory loss, slurred
speech , and extraocular movements during the next seven days. Because
WE occurs primarily in adult alcoholist, may not be consider readily in
patient with malignancies who are in TPN for long time without vita-
min supplementation. Early recognition and rapid treatment with thi-
amine supplementation is important because the symptoms may
improve rapidly and the recovery is complete. With this case report, we
bring attention to the importance of proper vitamin supplementation
during TPN, to prevent this type of neurological disorders 

PU-008
GRANULOCYTIC PROLIFERATION BY GRANULOCYTE COLONY-STIMULATING FACTOR IN
THE LUNG PARENCHYMA IN PATIENT WITH ACUTE MYELOID LEUKAEMIA

Onofrillo D, Salutari P, Recchia A, Melatti G, D’Arcangelo L, 
Fioritoni G

Hematology Department of S.Spirito Hospital, Pescara, Italy

A 67-year-old woman with acute myeloid leukaemia FAB subtype
M1 developed an antibiotics-resistant fever on day +3 of the induction
therapy with MICE (Ara-C, VP-16, and mitoxantrone) regimen. The
fever persisted, amphotericin B was added and computed tomography
(CT) of the chest was performed. It revealed multiple and bilateral, (non
calcified), with irregular margins, pulmonary nodules, suggestive of flo-
gistic lesions. After a few days of therapy fever disappeared; a second
CT, eight days after, showed multiple small inflammatory masses with
irregular margins and CT halo sign strongly suggestive for opportunis-
tic fungal infection. Fibreoptic bronchoscopy to obtain bronchoalveolar
lavage specimens was performed. Processing of fluid recovered from
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BAL not proved any pathogen organism. Empirical antifungal therapy
administration was continued. Bone marrow aspiration was performed
on day +30 after start of chemotherapy; it was hypocellular with 54%
myeloblasts. A control chest CT revealed marked size reduction of the
multiple bilateral nodules, the largest lesion, in the apical segment of the
superior lobe of the right lung, was 1.2 cm in diameter. So the patient
was submitted to reinduction therapy with doses of the idarubicina
(IDA), fludarabine (FL), cytarabine (ARA-C), and granulocyte colony-
stimulating factor (G-CSF) combination with (IDA-FLAG); G-CSF (fil-
grastrim) was started at day 5 at a dose of 5 µg/kg/d until the absolute
neutrophil count (ANC) was more than 1,5×109/L (1.500/microL) (for a
total 9 days). Complete remission was obtained. All the time of
chemotherapy and next weeks itraconazole have been administered to
patients; in post-chemotherapy patient didn’t experience fever. Follow-
up TC after FLAG-IDA showed persistence of variable-sized nodules
and the largest (3 cm in diameter) in right lower lobe. Since radiological
imaging was continuously suspected for pulmonary aspergilloma and
patient was need to consolidation therapy, an postero-lateral sub-seg-
mentary atypical pulmonary resection of the right lower lobe was per-
formed. The histologic examination revealed parenchyma with flogis-
tic nodular infiltrates with small lymphocytes, histiocytes and numerous
giant polynuclear cell. This description was suggestive extramedullary
hematopoiesis after receipt of G-CSF. After surgery the patient received
a second course of FLAG-IDA as consolidation and actually she remains
in CR, without any maintenance treatment, for 4 months. In patient
with AML, treated with chemotherapy and G-CSF also extramedullary
eritropoiesis should be considered in differential diagnosis with myce-
toma or myeloid leukemic infiltrate when a parenchyma lesion will be
identificated.

PU-009
CIPROFLOXACIN PLUS AMIKACIN VERSUS IMIPENEM PLUS PIPERACILLIN/TAZOBAC-
TAM: A COMPARATIVE STUDY IN FEBRILE NEUTROPENIA EMPIRICAL THERAPY

Orlando R,1 Capobianco G,2 Liguori L,2 Spiezia MM,3 De Blasi D,3

Miraglia E4

1U.O.C.S. di Ematologia e Oncoematologia; 2Centro di Riferimento Regionale di
Emofilia e Trombosi; Centrio di Riferimento Regionale delle Microcitemie3,
Ospedale San Giovanni Bosco 4, A.S.L. NA 1 Est.- Napoli, Italy

Background and objectives. Hematologic patients are highly susceptible
to infectious complications for a number of predisposing factors, main-
ly prolonged and deep neutropenia. Mortality rate of these infections is
not negligible, especially as to Gram-negative sepsis, so prompt broad-
spectrum antibiotic therapy should be started before microbiological
investigations results. Several approaches to the empirical antimicrobial
management of neutropenic patients infections have been planned. Most
regimens include either monotherapy or two-three antibiotics combina-
tions. In our clinical trial we compared efficacy and safety in neutropenic
oncohaemotologic patients of two antibiotic combination regimens :
amikacin plus ciprofloxacin (AC) versus imipenem/cilastatin plus
piperacillin/tazobactam (ICPT). Methods. We performed a comparative,
randomized, non placebo-controlled study of 51 hospitalized patients
who had neutropenia and fever after chemotherapy for hematologic
malignancies. Neutropenia was defined as an absolute neutrophil count
(ANC) below 500 per cubic millimiter, fever as a body temperature of
38° C or higher on 2 measurements within 24 hours. All recruited
patients had an high risk of infectious complications, specifically deep
(ANC < 500/mmc) and prolonged (> 7 days) neutropenia with a Multi-
national Association for Supportive Care in Cancer Risk Index (MASCC score)
over 21, that legitimated an empirical approach of broad-spectrum intra-
venous antibiotic therapy. Prophylaxis with acyclovir and fluconazole i.v.
as well as granulocytopoietic growth factors use were allowed. During
neutropenic febrile phase no serological and microbiological finding (i.e.
blood, urine, pharyngeal material cultures, galactomannan test, etc ) was
detected (Fever of Unexplained Origin or FUO). At fever onset neu-
tropenic patients were assigned to receive alternatively either amikacin
1,5 g uid plus ciprofloxacin 400 mg bid or imipenem/cilastatin 1 g tid plus
piperacillin/tazobactam 4,5 g qid. If fever persisted at tenth day of anti-
bacterial and treatment, the starting antibiotic regimen was shifted to the
other (AC to ICPT or inversely). Patients continued treatment until neu-
tropenia resolution, defined as an increase in the ANC at least up to
1.000/mmc. At this level, patients with no documented cause of infec-
tion could be discharged from antimicrobial therapy if they became per-

sistently afebrile. Fever resolution was considered success criterion of
empirical antimicrobial therapy regimen. Treatment was considered to
have failed if the regimen didn’t produce defervescence overall after 10
days or if one regimen had to be switched to other. In the latter event,
if defervescence was obtained, replacing regimen was esteemed success-
ful. Results and Safety. Of 51 patients examined, 26 received the AC reg-
imen, 25 the ICPL. In the AC group FUO was successfully treated in 20
patients with a success percentage of 76,9 percent. In 17 of these fever
resolution occurred on ANC rise within 6-7 days in over 90 percent of
them. 11 were given a granulocyte-macrophage colony stimulating fac-
tor -GMCF- in addition to the assigned treatment Among the six unre-
sponsive patients, three were switched to ICPL scheme (see below), oth-
ers died before change. FUO resolution was observed in 22 of 25 patients
of ICPT regimen. Moreover, 3 of 26 patients initially assigned to AC
regimen were switched to ICPT which allowed to obtain defeverscence.
The overall success percentage in ICPT group was 89,2 percent. 21
patients became afebrile on ANC rise within 5-6 days in over 90 percent.
9 of them also received GMCF.The three unresponsive patients of this
group refractory patients died, two before regimen substitution, the
remainder just two days after switch to AC scheme Both regimens
turned out well tolerated. Adverse effects occurred in 5 of 26 patients
treated with AC regimen (19,2 percent) and consisted of mild transient
erythema in the area of ciprofloxacin intravenous infusion. There was
no need to withdraw antimicrobial treatment. No side effect was
observed in patients of ICPT group.ConclusionsThrough above com-
parative study we found that combination of imipenem/cilastatin and
piperacillin/tazobactam was more effective than association amikacin
and ciprofloxacin for the empirical management of FUO in chemother-
apy-induced neutropenia of high risk patients, with no side effect and
fewer death rate. In oncohaematologic patients with febrile neutropenia,
the empiric broad-spectrum antibiotic combination of imipenem/cilas-
tatin and piperacillin/tazobactam could be an efficacy and safe therapeu-
tic approach and an useful option of other proposed regimens.

PU-010
EVALUATION OF CARDIOTOXICITY AND FEASIBILITY OF COMP-R CHEMOIMMUNO-
THERAPY IN THE TREATMENT OF NON HODGKIN’S LYMPHOMA PATIENTS: 
A SINGLE CENTRE EXPERIENCE

Gagliardi A, Orlando R, De Blasi D, Ziello L, Miraglia E
A.S.L. Napoli 1 Ospedale San Giovanni Bosco U.O.C.S. di Ematologia e
Oncoematologia, Centro Emofilia e Trombosi, Centro delle Microcitemie, Italy

Background. Chemo202immunotherapy (CHOP-R) is the treatment of
choice for non Hodgkin’s lymphoma. Many patients are elderly and
unable to complete the treatment. Not pegylated liposomal doxorubicin
(Myocet®) is a preparation of doxorubicin which has improved therapeu-
tic index in comparison to conventional doxorubicin. Myocet® has a bet-
ter pharmacokinetic profile with much lower cardiotoxicity. Methods. In
our department between 2002-2006, 19 patients with non Hodgkin’s
lymphoma received chemoimmunotherapy COMP21-R (cyclophos-
phamide, Myocet®, vincristine and prednisolone plus Rituximab). The
patients (14M and 5F) with a median age of 65 (range 51-79) received a
mean of 5.5 cycles (range 3-8). Four patients were stage I, 6 stage II, 4
stage III and 5 stage IV. According to IPI score, 2 pts were low risk, 3 low-
intermediate, 8 intermediate-high and 6 high risk. Cardiological evalu-
ation was made considering left ventricular ejection fraction (LVEF).
Results. Evaluation of treatment efficacy was made in 17 patients: 14
(82.3%) obtained a complete remission, 1 (5.8%) a partial remission and
2 (11.7%) not respond to therapy. At diagnosis the median LVEF was
57% (range 60-45%). At the end of therapy the median LEVF was 51%
(range 60-45%). One patient presented acute myocardial infarction after
first cycle and suspended chemotherapy temporarily. Three pts. died:
one for acute myocardial infarction in complete remission of disease and
two died for disease. The median observation period was 29 months
(range 6-53) and overall survival was 82%. Conclusions. We conclude that
Myocet® reduces cardiotoxicity and is effctive in the treatment of non
Hodgkin’s lymphoma patients.
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PU-011
A REAL TIME QUANTITATIVE PCR FOR THE QUANTIFICATION OF RESIDUAL MALIGNANT
CELL IN NON HODGKIN’S LYMPHOMA

Mostarda I, Sansone M, Tiberio C, Bossone A, Parisio Perrotti G,
Romano A, Improta S,1 Villa MR,1 Mastrullo L,1 Polistina MT

U.O.C. Biochimica e Genomica Molecolare P.S.I. Loreto Crispi ASL Napoli 1;
1U.O.C. Ematologia P.O. San Gennaro ASL Na 1, Italy

Follicular Lymphoma (FL) is one of the most common B-cell non
Hodgkin’s disease. The basic genetic event found in approximately 90%
of FL is the t(14;18) translocation, a rearrangement of the BCL-2 proto-
oncogene on chromosome 18 with the immunoglobulin heavy–chain on
chromosome 14, the majority of breakpoints on chromosome 18 clus-
tered in the major breakpoint cluster region (Mbr) represents 70% of all
breakpoints on chromosome 18. This event determinates constitutive
expression of the antiapoptotic BCL-2 protein. The analysis of t(14;18)
traslocation could be a useful method for the evaluation of minimal
residual disease in patients affected by malignant lymphoma. In our lab-
oratory we are using a method for evaluation of BCL2/IgH+ residual
cells in bone marrow (BM) by Real-Time Quantitative PCR. Multivari-
ate analysis demonstrated that the level of the BCL2/IgH+ cells in the BM
patients affected by FL is an appropriate marker of clinical and molecu-
lar response after CHOP and Rituximab treatment. In this prospective
the monitoring of BCL2/IgH+ residual cells in patients affected by FL
could be helpful for the prognostic evaluation of tumour progression.
Moreover the early detection of the persistence of BCL2/IgH+ cells could
allow to perform the most adequate therapeutic strategy. 

PU-012
MESENCHYMAL STEM CELLS FROM BONE MARROW AND MOBILIZED PERIPHERAL
BLOOD: DIFFERENCES IN GROWTH KINETICS

Almici C, Verardi R, Braga S, Neva A, Marini M

Laboratorio di Manipolazione e Criopreservazione Cellule Staminali, Servizio
di Immunoematologia e Medicina Trasfusionale, A.O. Spedali Civili di Brescia,
Brescia, Italy

Introduction. Mesenchymal stem cells (MSC) are multipotent cells that
are considered one of the most promising product for cellular therapy
in regenerative medicine. However, cell dose could represent a critical
point in clinical applications. The aim of the present study was to com-
pare the growth kinetics of MSC obtained from bone marrow (BM) and
mobilized peripheral blood (MPB). Methods. BM and MPB samples were
separated by negative lineage-depletion immunoselection (RosetteSep).
Selected cells were seeded in multi-well plates at low density (8-10×
104/cm2) in MesenCult Basal Medium with and without growth factors
(EGF, PDGF-BB). On reaching confluence, adherent cells were detached
by 0.25% trypsin-EDTA treatment and replated for at least 2 passages
(P1 and P2). At each passage, surface antigen expression was analyzed
by flowcytometry (CD45-APC, CD34-PE, CD105-FITC, CD44-FITC,
CD73-PE, CD166-FITC, CD31-PE, HLA-DR FITC). Expanded MSC
were analyzed for differentiative capacities by using specific differenti-
ating medium for osteogenic (MesenCult Human Osteogenic Supple-
ment) and adipogenic (MesenCult Human Adipogenic Supplement) dif-
ferentiation. Results. Following immunoselection 2-3×106 cells, and 0,9-
4,6×106 cells were recovered from BM and MPB samples, respectively.
BM cells reached confluency in 3 weeks; immunophenotyping showed
negativity for CD45 and CD34 antigens, and positivity > 90% for CD90,
CD73, CD105 and CD166 from passage 2.

Table 1. 

Bone Marrow CD90+/CD73+/CD45– CD105+/CD73+/CD45– CD166+/CD73+/CD45–

P1 P2 P1 P2 P1 P2

No GF 67% 93% 66% 94% 69% 92%

PDGF+EGF 76% 93 77% 92% 75% 95%

On the contrary, MPB cells reached confluency in 42% of samples
with a delay of 4-6 weeks, compared to BM samples. Moreover,
immunophenotyping resulted negative for CD34, while 74%, 68% and
30% of cells expressed CD105, CD166 and CD73, respectively. Discus-
sion. We confirm that expansion and differentiation of BM-derived MSC
is feasible, reproducible and fairly rapid. On the other hand, expansion

of MPB-derived MSC seems more difficult and not reproducible in all
cases. Therefore, further studies need to be conducted to find better cul-
ture conditions and GF combinations to support MPB-derived MSC
expansion.

PU-013
HEPATITIS B REACTIVATION IN PATIENTS UNDERGOING AUTOLOGOUS HEMATOPOIETIC
CELL TRANSPLANTATION: A SINGLE CENTRE EXPERIENCE

Esposito M, Improta S, Sagristani M, Lucania A, Nitrato Izzo G, 
Marrone A,1 Mastrullo L

U.O.C. Ematologia P.O. San Gennaro and 1Divisione di Epatologia P.O. Gesù
e Maria, ASL NA1, Naples, Italy 

Hepatitis due to reactivation of hepatitis B virus (HBV) is an impor-
tant cause of liver related desease in patients undergoing autologous
hematopoietic cell transplantation. It has been observed in patients pos-
itive for hepatitis B surface antigen (HBsAg) and in HBsAg negative
patients who had HBV infection in the past (HBsAb and HBcAb posi-
tive). We investigated the incidence of hepatitis B reactivation in 20
patients undergoing autologous hematopoietic cell transplantation in
our institution between April 2005 and December 2006. Of these 20
patients, 12 were seronegative for HBV, 6 were anti HBs (HBsAb) and 2
were healthy carriers of hepatitis B surface antigen (HBsAg). Prior to
transplant, all patients had normal levels of alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline phosphatase and total
bilirubin. Liver function tests were carried out thrice weekly during the
first 30 days of transplant, once a week during the next 30-60 days, and
at 2 to 12 week intervals until their last follow up. The patients were fol-
lowed for a median of 14 months after transplantation. Hepatitis B reac-
tivation developed in 3 patients after transplantation. One of these
patients was HBsAg positive and two were HBsAb positive before trans-
plantation. Hepatitis flare-up occurred at a median of 4-6 months after
autologous transplantation. These patients become HBsAg positive,
HBeAg and anti HBc IgM positive. HBV DNA was positive for all three
patients. In two patients hepatitis was documented with an elevation of
transaminase and bilirubin levels. Lamivudine treatment was started in
all these patients. One patient recovered completely after this treatment.
Two patient are still treated with lamivudine. Our result indicate that
HBV reactivation post autologous hematopoietic cell transplantation is
possible not only in HBsAg positive patients, but also in HBcAb o HBsAb
positive patients. We suggest that a careful monitoring of HBV-DNA
levels is important for prevent hepatic damage caused by HBV reactiva-
tion.

PU-014
MONOTHERAPY WITH PEGYLATED LIPOSOMAL DOXORUBICIN (PEG-DOXO) IN THE
TREATMENT OF PRIMARY CUTANEOUS B CELL LYMPHOMA

Pulini S,1 Rupoli S,2 Goteri G,3 Pimpinelli N,4 Tassetti A,2

Scortechini AR,2 Mulattieri S,2 Stronati A,2 Picardi P,2 Alterini R,5

Bettacchi A,6 Leoni P2

1Department of Hematology, Spirito Santo Hospital, Pescara; 2Clinic of Hema-
tology, Polytechnic University of Marche, Ospedali Riuniti, Ancona; 3Institute of
Pathology, Department of Neurosciences, Polytechnic University of Marche,
Ospedali Riuniti, Ancona; 4Department of Dermatological Sciences, University
of Florence, Florence; 5Department of Haematology, University of Florence, Flo-
rence; 6Division of Dermatology, Macerata, Italy

Introduction. The therapy of advanced, relapsed or refractory primary
cutaneous lymphomas is often unsatisfactory. Recent literature data
indicate that the favourable pharmacokynetic, pharmacodynamic and
toxicity profiles of pegylated liposomal doxorubicin (Peg-Doxo) can be
exploited in these patients; it has been used in cutaneous T-cell lym-
phomas (CTCL), but hasn’t been evaluated in cutaneous B-cell lym-
phomas (CBCL) to date. We performed a prospective phase II clinical tri-
al using Peg-Doxo monotherapy in CBCL. Methods. Peg-Doxo (20
mg/m2) was administered every 3-4 weeks in four patients. Results. All
patients had multiple generalized nodular skin lesions; the PS was 0 and
no one had systemic symptoms. The first was a 38-year-old woman
affected by a relapsing primary cutaneous marginal zone B-cell lym-
phoma (MZBCL) for 23 months, pre-treated with radiotherapy, followed
after a recurrence by gemcitabine. With Peg-Doxo she reached a com-
plete response (CR), yet relapsed after 8 months. She was then treated
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with interferon and rituximab, achieving a CR. The second patient, of
55, affected for 35 months by diffuse large B-cell lymphoma (DLBCL),
leg type and previously treated with radiotherapy, with a partial response
(PR), followed by CR with R-CVP chemotherapy. After a relapse he was
treated with 8 infusions of Peg-Doxo, reaching a CR after 2 months, still
lasting after 51 months. The third and the fourth were untreated; a 75-
year-old man, affected by DLBCL, leg type, obtained a CR after Peg-
Doxo, yet relapsed after 11 months. He received four courses of CBVD
scheme (peg-doxo, bleomycin, vinblastine, dacarbazine), then followed
by a maintenance with rituximab, achieving a clinical CR; the latter, a
55-year-old man, affected by DLBCL reached a CR still lasting after 45
months. Peg-Doxo monotherapy was successfully tolerated and no
patients decreased or delayed the dose. Discussion. All the patients
responded well to the therapy (CR=100%), even when pretreated and/or
experiencing the most aggressive forms, like DLBCL, leg type. It is note-
worthy that all patients reached a clinical CR in a very short period
(median 2,5 months). The treatment was well tolerated and safe.
Notwithstanding the small number of patients it emerges that monother-
apy with Peg-Doxo shows a significantly high clinical activity and a
good safety profile in primary CBCL, even compared with other
chemotherapeutic regimes, thus suggesting the need of further investi-
gations in CBCL.

Table 1. Clinico-pathological characteristics of the CBCL patients.

P Sex Age Time CBCL Pre Les Max Inf Res Tox Rel FUP

1 F 38 23 MZBCL R;C Nod 2 4 CR No Yes CR

8 31

2 M 55 35 DLBCL R;C Nod 2 8 CR No No CR

leg-type 51

3 M 75 2 DLBCL None Nod 4 6 CR No Yes CR

leg-type 11 19

4 M 55 2 DLBCL None Nod 3 6 CR No No CR

45

P: patient number; Time: months from the diagnosis to Peg-Doxo; CBCL, MZBCL, DLBCL: see text; Pre: therapy pre-Peg-
Doxo; R: radiotherapy; C: chemotherapy i.e. gemcitabine (P1) and rituximab+cyclophosphamide, vincristine, prednisone (P2);
Les: nodules; Max: months for CR; Inf: number of infusions; CR: complete response; Tox: toxicity; Rel: relapse and time; FUP:
follow up and time.

PU-015
OSTEONECROSIS OF THE JAWS IN MULTIPLE MYELOMA PATIENTS TREATED WITH 
ZOLEDRONIC ACID: A SINGLE-CENTRE EXPERIENCE

Floridia PM, Mineo G, Salerno M, Russo M
San Giovanni la Punta (CT)

Bone destruction is a significant cause of morbidity in patients with
multiple myeloma. The use of bisphosphonates is well established for
the treatment of patients with metastatic bone disease. It has been
demonstrated that bisphosphonate-based supportive therapy
(pamidronate or zoledronate) reduces skeletal events (onset or progres-
sion of osteolytic lesions) both in patients with multiple myeloma and
in cancer patients with bone metastasis. Bisphosphonates are generally
well tolerated and associated with minimal adverse effects: fever, renal
function impairment, myalgias and hypocalcemia. In recent years, sev-
eral cases of jaw bone necrosis associated with long-term use of bispho-
sphonates have been reported. The estimated incidence varies from
1.8% to 12.8% (Hematology 2006). The pathogenesis of this complica-
tion is unknown; however, several predisposing factors have been iden-
tified: poor oral hygiene, periodontal disease, dentoalveolar surgery, cor-
ticosteroid therapy, immune-compromised state predisposing to
increased risk of infection. We performed a retrospective study on
osteonecrosis of the jaws in 38 multiple myeloma patients with a histo-
ry of chronic zoledronic acid therapy. Between January 2004 and Decem-
ber 2006 we observed four patients with osteonecrosis of the jaws
(10.5%). Diagnosis was radiological and clinical. CT scan confirmed the
presence of an osteolityc area with signs of periosteal reaction. Biopsies
from the necrotic lesions revealed no metastatic disease. Microbiology
showed actinomycetes and mixed bacteria. The characteristic of the
patients were the following: median age = 65 years (46-81), M/F = 2/2,

IgG/IgA = 3/1 kappa/lambda = 3/1. Steroids use = 3 patients. Thalido-
mide use = 3 patients. Autologous stem cell transplantation = 1 patient.
Previous dental extraction = 2 patients. Median time of exposure to zole-
dronic acid = 10 months (8-13). Aminobisphosponates exert several anti-
tumor effect, including induction of tumor cell apoptosis, inhibition of
tumor cell adhesion to the extracellular matrix, and inhibition of tumor
invasion. Zoledronic acid also have antiangiogenesis properties and can
activate gamma-delta T cells. It has resulted in a statistically significant
reduction in skeletal complication. We have initiated the following
guidelines in an effort to ameliorate the incidence of jaw bone necrosis.
Patients have a screening dental examination and an appropriate radi-
ographic study before the administration of zoledronic acid. They are
encouraged to practice good dental hygiene and see a dentist promptly
if oral or dental symptoms appear. In addition, zoledronic acid are held
for a period of 3 months prior to invasive dental procedures to allow for
the osteoclastic recovery. Following the dental procedure we re-intro-
duce bisphosphonates only after the healing process is complete. 

PU-016
THE ADVERSE EVENTS (A.E.) DURING THE MULTICOMPONENT (MCC) DONATION

Indelicato F, Paradiso C, Incremona ML, Maccarione FP
Servizio di Immunoematologia e Medicina Trasfusionale Osp. Vittorio Emanuele
(OVE) Catania, Italy

Introduction. the emocomponent donation, by MCC procedure, is able
to assure optimal trasfusional products, a good donor compliance and an
relatively low frequence of A.E..Materials and Methods. from january to
june 2005, in the SIMT at O.V.E. of Catania, 543 procedures in MCC
have been executed. They were divided in: GRC-PLT n°29 (5.3%), PLT-
plasma 364 (67%), double PLT 150 (27.2%). The donors were 435 men
(79.6%), and 108 women (%), middle age was 42 years (min20;max65),
middle weight was 78.7Kg (min 47; max 130), middle height was 171 cm
(min 148; max 193). After an accured medical visit, the donor were
choosen referring to emocromocytometric parameters. Donors have
expressed their consense by segnature. Referring to the venous access,
our equipe have used the following cellular separators: Cobe Spectra
(Colorado USA) n°71 proc. (12.9%), Haemonetics plus (Massachussetts
USA) n°117 proc. (21.3%), Fresenius Haemocare Com.tec (Germany)
n°337 proc. (61.3%). Results. in each apheretic procedure we have val-
ued: the during, the ACD quontity used and the presence of A.E. As a
result of our study, the complexive A.E. were 93, so distribueted: addom-
inal pain (1%), parestesia (53.8%), cefalea (1%), trumble (32.5%), vom-
iting (1%) and nausea (5.4%). The procedure was never interrupted.
The procedure was continued after the donor’s consense, when the
symptom was resolved. The middle time was 71 minutes (min 26: max
200), the ACD used was 276 ml (min101;max556). Referring to the cel-
lular separator used, the A.E. were divided obtening: Cobe Spectra we
got 14 A.E. in 71 procedures (19.7%), Haemonetics plus we got 12 A.E.
in 117 procedures (10.2%) and Fresenius haemocare we got 71 A.E. in
337 procedures (21.1%). In addition, the A.E. relative to ACD intoller-
ance were 12% for Cobe spectra, while 11.8% for Fresenius and 10%
for Haemonetics. In the end, the donors were divided in 2 groups, refer-
ring to their age: over 45 and under 45. In our study the A.E. verifyed in
under 45 group were more frequent than those verifyed in over 45 group:
63% vs 37%. Conclusion: this work got as a result that the E.A. rate was
17.96%. We underlined the fact that in under 45 donors the E.A. was
superior than to over 45 group (12% vs 6.8%). This result depends on
the fact that the main part of under 45 donors are at their first experi-
ence. The MCC procedure is good tolerated independently from the cel-
lular separator used. Infact, in our study beyond the vaso-vagal reaction
and for those relative to the ACD intolerance, there aren’t series A.E.
who haven’t permitted to continue the procedure.

PU-017
HEMOPOIETIC STEM CELLS HARVEST AND THE COLLECTION EFFICIENCY (C.E.)

Indelicato F, Paradiso C, Incremona ML, Arena S, Maccarione FP
Service of Immunoematology and Trasfusion Medicine, Hosp. Vittorio Emanuele
(OVE), Catania, Italy

Introduction. As recently confirmed by EBMT more than 60% of
emopoietic bone transplants are made throught periferic blood of stem
cells (PBSC). At the SIMT Vittorio Emanuele hospital of Catania, 8 pro-
cedures of PBSC were done during the 2006, to familiar donor HLA sib-
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ling. The object of our study was the C.E. of two different cellular sep-
arators (C.S.): Cobe Spectra (USA Colorado, Massachussets) and Frese-
nius Com. TEC (Germany). Material and Methods. Cobe Spectra was
used for 4 PBSC collections and the same number for Fresenius Com.
TEC. Patients were 5 men and one woman, middle age was 37 years
(27min; 61max), a middle weight of 75 kg (min 70; max 87), a middle
height of 168 cm (min 162; max 181) and their blood volume was 4797
ml (min 4538; max 5378). Collection timing was when the CD34+ in per-
iferic blood was superior than 20 microl, while the collection was inter-
rupted when the concentration of CD34+ was equal or superior than
5×106 kg recipient’s body weight. The middle of CD34+ in periferic blood
in donors was 63microl (min 20.2; max 155). 4 patients under mobiliza-
tion with grown factors (G-CSF) glicosilated were treated to apheresis
in the 5th day, while 2 (not good mobilization) were underlied to 2
apheretic collection, during the 5th and 6th day. The middle blood vol-
ume processed was 11489 mL (min 10000; max 13391). Result: We have
obtained the seguent results in the harvest: collection volume 233 ml
(min 190; max 295), WBC 257000microl (min 207000; max 345000), the
GRC and PLT presence is no remarkable. The CD34+ middle rate was
0,53%, while the total concentration was 3.42x10e8 (min1.80;
max7.15×108), with a number of CD34+ transfused to patient of
4.88×106/kg (min 1.90; max 9.67). Throught the analysis of the separa-
tors’C.E. we got the following results: Fresenius COM.TEC 65% (min
54.33; max 70.43). Cobe Spectra 57% (min 49; max 63), obtening a val-
our of p=0.147. Conclusions. The C.E. represents an important parame-
ter to compare the C.S.. This parameter becames even more important
when we use two different C.S., in order to improve the procedures. In
this way, we want to get a superior number of CD34+ by means of a
minor processed blood volume, with a low concentration of GRC and
PLT. In our study we didn’t notice remarkable C.E. differences between
those two C.S (65%vs57%), because the p value is not statistically sig-
nificant, but we could have some variations with progressive study.

PU-018
IFOSFAMIDE, GEMCITABINE, VINORELBINE, PREDNISOLONE (IGEV) AND FIXED DOSE OF
LENOGRASTIM: AN EFFECTIVE MOBILIZATION REGIMEN IN PRETREATED HODGKIN’S
LYMPHOMA PATIENTS

Magagnoli M,1 Balzarotti M,1 Spina M,2 Castagna L,1 Sarina B,1

Bernardi B,2 Morenghi E,1 Nozza A,1 Tirelli U,1 Santoro A
1Oncologia Medica ed Ematologia-Istituto Clinico Humanitas-Rozzano (MI);
2Oncologia Medica A, Centro di Riferimento Oncologico,Aviano, Italy

Introduction. In this study we explored the efficacy of IGEV regimen
combined with fixed dose of lenograstim (263 µg day) to mobilize periph-
eral blood stem cells (PBSCs) in resistant/relapsing Hodgkin’s lymphoma
(HL). Methods. Ninety patients were treated prospectively with a salvage
regimen consisting of ifosfamide 2000 mg/m2 on days 1 to 4, gemcitabine
800 mg/m2 on days 1 and 4, vinorelbine 20 mg/m2 on day 1, and pred-
nisolone 100 mg on days 1 to 4 (IGEV). A fixed dose of lenograstim (263
µg day) was given from day 7 to day 12 of each course or up to apheresis
during the mobilizing phase. Results. Leukapheresis was performed after
the first, second, third and forth cycles of chemotherapy in four, seven,
seventy-one, and eight patients, respectively. The median total CD34+

cell/µL peak, CFU-GM and white blood cells (WBC) for all individual sets
of collection was 85/µL, 12×104/Kg, and 20700/µL, respectively. In all cas-
es, stem cell harvesting started after a median of 13 days from the first day
of IGEV chemotherapy (range 10-17). An adequate CD34+ cells (over 3×106

or 6×106 CD34+ cells/kg according to single or tandem high-dose
chemotherapy procedures) collection was achieved in 89 out of 90 (98,7%)
mobilized patients, the only failure pooling 2,3×106 CD34+ cells/ kg. The
median number of CD34+ cells collected was 11×106/kg (range 2.3-
39×106/kg) with a median of one (range 1-3) leukaapheresis for patients
elegible for single high dose treatment, and 10×106/kg (range 6-
22,0×106/Kg) with a median of 2 (range 1-3) leukaapheresis for candidates
to tandem transplant, respectively. Overall, the target yields were reached
in 71,43% and 49,09% of cases after the first apheresis procedure and in
further 17,14% and 43,64%, after the second apheresis, respectively.
There were no significant differences in the total number of CD34+ cells
per leukapheresis and total number of CD34+ cells in patients weighting
< or > 60 kg or < 70 > kg. Actually, 34 patients received a single transplan-
tation and 47 a tandem transplantation, with rapid engraftment. Conclu-
sions. These results confirm that IGEV regimen with lenograstim support
can be successfully and safely used to mobilize PBSCs.

PU-019
THE RARE COEXISTENCE OF CLASSICAL HODGKIN LYMPHOMA IN A NODAL MARGINAL
ZONE B-LYMPHOCITE PROLIFERATION

Sartori R, Scapinello A,1 De Biasi E, Radossi P, Risato R, Roveroni G,
Tassinari C, Tagariello G

Dipartimento di Laboratorio, Servizio Trasfusionale, Centro Regionale per le
Malattie del Sangue e Servizio di assistenza agli Emofilici, 1Anatomia Patolog-
ica, Castelfranco Veneto Hospital, Castelfranco Veneto (TV), Italy 

In rare cases of marginal zone B cell Lymphoma, large cells morpho-
logically similar to or indistinguishable from Hodgkin/Reed-Stemberg
(HRS) cells of Hodgkin’s disease can be found in a background of oth-
erwise typical marginal zone B-cells lymphoma. The biologic relation-
ship of these two malignant neoplasm often is unclear. We describe a
case of a 71 year old woman affected by marginal zone B-cell nodal
lymphoma involving axillaries, retroperitoneal and inguinal sites. In
August 2003 the study of lymph node biopsy was consistent with the
reported diagnosis of marginal zone B cell lymphoma (immunopheno-
typing with CD20, CD19, CD22, CD79a positive; CD5, CD10 and
CD23 negative) but an atypical large cells population was present, with
and without morphology features of HRS. The patient was treated with
six cycles of combination chemotherapy according with COP regiment.
Complete clinical and haematological remission was archived in Febru-
ary 2004. At the restaging in September 2005 a PET-CT scan revealed
the existence of retroperitoneal lymphoadenopaties. The patient was
treated with a second line therapy according with R-CHOP regimen (6
cycles). After a second complete clinical and haematological remission,
at December 2007 restaging we detected a right later-cervical lym-
phoadenopaties and omolateral swelling of front-temporal region. In
this case the lymph node biopsy revealed a disappearance of any clon-
ally light chain restriction of B cells population but checked an unexpect-
ed Hodgkin lymphoma characterized by mixed cellularity (immunophe-
notyping with intense and diffuse positivity for CD30, MUM1 and
CD15). We may speculate that the presence HRS like cells have an
increased risk develop to an HRS-like cell clone of HD, perhaps upon
acquiring additional transforming event. We did not study the rearrange-
ment involved in different VH and JH genes, eventually proving the
same origin of two type of lymphoma diseases. Tumour biological fea-
tures common to both HD and NHL may indicate a similar cellular ori-
gin, regardless of the time interval between the diagnoses. This report
confirm the rare coexistence of classical Hodgkin lymphoma in a nodal
marginal zone B-lymphocytes proliferation and the need of a more cor-
rect therapeutic strategy. 

PU-020
SERUM ALKALINE PHOSPHATASE LEVEL AS A PROGNOSTIC FACTOR IN HODGKIN'S 
DISEASE

Lucania A, Esposito M, Villa MR, Improta S, Sagristani M, Russolillo S,
Carola A, Mastrullo L

U.O.C. Ematologia P.O. San Gennaro ASL NA 1, Naples, Italy

The efficacy of the currently available treatments for Hodgkin's dis-
ease (HD) has led to a substantial modification in the prognosis of this
disease; nevertheless there is still a group of patients that cannot be
cured with conventional treatments and who will be candidates for
alternative therapy. Medical records of all patients with HD treated in
our institution between June 2001 and November 2006 were reviewed.
We treated 47 patients (28F and 19M; median age: 32 years, r.: 19-72
years; stage I-Il: 36pts, stage III-IV: 11pts) with 4-6 cycles of ABVD reg-
imen. In all patients we have monitored serum alkaline phosphatase
(SAP) at diagnosis during and after treatment chemotherapy. In 10 out
of 47 patients we found an increment of serum alkaline phosphatase lev-
el. During treatment chemotherapy six out of these ten patients (4F and
2 M, two stage I-II and four stage III-IV) showed stability disease (SD)
and SAP level over 230 units/l, while 4 patients (2F and 2M, stage III-IV)
showed progression of disease (PD) and SAP level over 330 units/l. The
four PD patients were treated by four cycles of IGEV regimen and autol-
ogous bone marrow transplantation (AuBMT) but two of them dead for
progression disease. The six SD patients showed resistance to
chemotherapy and were treated by three-four cycles of IGEV regimen
and AuBMT. All these patients achieved a complete remission. We con-
clude that persistent elevated SAP level may be considered a risk factor
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in HD patients both in early and advanced stage. By monitoring SAP lev-
el during treatment chemotherapy we can individuate a subset of
patients with worse prognosis who will be candidates for more aggres-
sive therapeutic options.

PU-021
TRANSFORMATION OF FOLLICULAR LYMPHOMA ON MAINTENANCE RITUXIMAB TO
HODGKIN DISEASE:A CASE REPORT 

Scaramucci L, Perrotti AP, Fratoni S,1 Piccioni D, Palombi M, 
Cupelli L, Tendas A, Dentamaro T, Giovannini M, Tolu B, Niscola P,
de Fabritiis P
1Hematology Division and Pathology Department, S.Eugenio Hospital, Tor Ver-
gata University, Rome, Italy

Background. Although transformed lymphoma (FL) has a reported inci-
dence of 10-70% among patients with follicular lymphoma (FL), this
complication in the form of Hodgkin Disease (HD), as recently observed
by us, represents an exceptionally rare event, which poses some thera-
peutic concerns. Indeed HD, when occurs as transformation of lympho-
proliferative disorders, is generally provided of high aggressiveness and
portrays in most cases a poor prognosis with reported survivals of few
months. Case report. A 67-year-old male patient was diagnosed as hav-
ing a stage IIIA (grade 2) FL in August 2005. He was enrolled in a clini-
cal trial and received four cycles of FND (fludarabine, mitoxantrone and
dexametazone) which resulted in a complete response (CR). Therefore,
he received 4 weekly doses of rituximab (375 mg/m2) as consolidation
treatment and then the same dose every two months as maintenance
therapy. On October 2006, having the patient received the last ritux-
imab dose two months before, he presented with general malaise, sweat-
ing and weight loss. The physical and radiological evaluations showed
cervical, para-aortic, enlarged lymph nodes. A comprehensive laborato-
ry work up revealed mild normochromic anaemia and elevated levels of
lactic acid dehydrogenase and erythrocyte sedimentation rate. A cervi-
cal node was removed and the histological diagnosis of HD, lymphocyte
depletion subtype, was made (Figure 1). The patient was treated with
two cycles of IEV (ifosfamide, epirubicin and etoposide) achieving a CR
and then consolidated by an autologous stem cells transplantation
(ASCT). To date, three months after the ASCT, he is well and in CR. 

Figure 1.

Conclusions. The present case is of an aggressive HD with B symp-
toms developed in a patient with relapsed FL under maintenance thera-
py with rituximab. Given that no study in order to establish a clonal rela-
tionship of the two disease entities were performed, we are enable to
answer the question, in our patient, as to whether FL and HD originat-
ed from the same B cell, or from unrelated B cells, although recent stud-
ies have suggested a common pathogenic background for HD and FL;
indeed, it has shown that Reed-Sternberg cells are also B-cell derivatives.
To date, there are no reliable markers of risk for transformation or fac-
tors predictive of survival. However, the prognosis for transformed lym-
phoma is generally poor, with most patients surviving only a few
months. Therefore, the clinical means associated with the development

of HD were interpreted by us as a highly aggressive neoplastic progres-
sion, for which we treated the patient with an intensive high dose
chemotherapy and ASCT.

PU-022
SJOGREN’S SINDROME AND PRIMARY BLADDER LYMPHOMA

Bertoncelli MC, Didino C, Arancio M, Martinengo C, Cristina S 
SC Medicina Interna SC Urologia Servizio Anatomiapatologica, ASL13 Borgo-
manero, Italy

Primary malignant lymphoma involving urinary bladder is a very rare
disease with fewer than 100 cases reported in the literature. We describe
a case of primary bladder lymphoma of the MALT-type in a 69 year-old
woman with clinical history of HCV infection and Syogren’s syndrome
treated in 1990 with alfa-Interferon for ten months, followed by low
doses of steroid. In august 2006 the patient reported hematuria, dysuria
and urgency; no other symptoms as weight loss, fever, chills or night
sweat were present. On physical examination lymphadenopathy or
hepatosplenomegaly were excluded. At cistoscopy a nodular mass
involving the bladder base and trigone, without uretheral obstruction,
was observed. A transuretheral biopsy showed a lymphoid infiltration
of small cells with morphologic and immunophenotypic features of low-
grade non Hodgkin B cell lymphoma of MALT. Bone marrow biopsy was
negative. Abdominal MRI and WB FDG-PET confirmed the presence of
a large pelvic mass. She was treated with chlorambucil, steroids and rit-
uximab. A cistoscopy performed after 4 cycles showed a residual mass
with minimal lymphoid infiltrate. Considering the near complete remis-
sion, also confirmed by second FDG-PET, the patient completed the
treatment with 2 cycles of chemoimmunotherapy; no radiotherapy was
performed. There are some considerations to draw in this case. Patients
with Sjogren’s syndrome and HCV infection have an increased risk of
developing non Hodgkin’s lymphoma: the previous treatment, low
serum complement and reduction of CD4+/CD8+ ratio could play a role.
MALT lymphoma is more frequently localized in the stomach as a result
of specific immune reactions to Helicobacter pylori; the rare cases of
primary bladder lymphomas in the literature were MALT type associat-
ed with a very good prognosis. In our case the option to treat with chlo-
rambucil and anti CD20 was driven by the concomitant presence of the
associated Sjogren’s disease. FDG-PET scans demonstrated his utility
both in the staging and in the control of the response to the treatment
strategy. 

PU-023
EXTRACORPOREAL PHOTOCHEMOTHERAPY FOR TREATMENT OF CHRONIC GRAFT 
VERSUS HOST DISEASE: THE CATHOLIC UNIVERSITY EXPERIENCE

Piccirillo N, Sorà F, Maresca M, Putzulu R, Bianchi M, Rago I, 
Chiusolo P, Sica S, d'Onofrio G, Leone G
Blood Transfusion Service, Hematology Institute, Catholic University of Sacred
Heart, Rome, Italy

Introduction. Chronic graft-versus-host disease (cGvHD) is the most
common and severe complication among patients surviving >100 days
after allogeneic stem cell transplantation (ASCT). When drugs are not
effective other approaches are needed to control the disease and to
reduce drug exposure. Since September 2005 at our Institution we began
to treat refractory cGVHD with extracorporeal photochemotherapy
(ECP). Methods. We treated 5 patients: 2 male and 3 female with a medi-
an of age 52 years (41-60). They underwent ASCT from HLA identical
donor (peripheral blood or bone marrow) for hematological malignan-
cies (AML, CML). All patients developed extensive cutaneous cGvHD
(osteoarticular involvement in one patient, liver and gut involvement in
another one) and received oral steroid therapy alone or in association
with tacrolimus and/or micophenolate and cyclosporine A. Because of
lack of control cGVHD despite drug therapy and/or the onset of intol-
erable side effects, patients were submitted to ECP on two consecutive
days every month until clinical response was achieved. Results. We per-
formed a total of 34 ECP procedures, with a median number of 6 (range
2-14) per each patient. Twenty-four collection procedures were carried
out using continuous flow cell separator (Fresenius COM.TEC, Cobe
Spectra) and 6 using discontinuous flow cell separator (Haemonetics
MCS+) in one patient with difficult venous peripheral access. The medi-
an patient total blood volume processed per procedure was 1.5 in a medi-
an time of 183 minutes. The number of total nucleated cells collected per
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procedure was 11.45×109, with a mononuclear cell percentage of 80.3%
and a hematocrit of 2.7% in a volume of 162 mL. After addition of 8
methoxypsoralen aqueous solution, UV-A irradiation was performed
using PIT System (Med-Tech Solutions, GmbH) with a median of 23.19
Joules in a median time of 16 minutes. Photo-activated cells infusion was
well tolerated and side-effects (chills, fever, headache) occurred after
one procedure. Discussion. All patients improved and 4 out of 5 patients,
after a median of 2 procedures, became independent from steroids
and/or reduced immunosuppressive drugs. Procedures performed with
discontinuous flow cell separators resulted in larger volume products
with smaller cell yields, also requiring a longer irradiation time. In our
experience ECP is a safe and effective procedure to control cGVHD
and/or to reduce drug exposure. Additional studies will clarify the role
of cell dose.

PU-024
BORTEZOMIB IN RELAPSED OR REFRACTORY MYELOMA PATIENTS

Leonetti Crescenzi S, Piccioni AL, Bagnato A
UOC Ematologia, Ospedale Sandro Pertini, ASL Roma/B, Roma, Italy

Introduction. We analyzed the efficacy, safety, and cost effective of
Bortezomib in refractory or relapsed MM patients. Methods. We
reviewed 19 patients with relapsed or refractory multiple myeloma treat-
ed with Bortezomib at our institution between october 2003 and march
2007. 8/19 pts (42%) received Bortezomib as second line of therapy,
post stem cell transplant (group A) and 58% received more than 2 lines
of therapy (group B). Patients received Bortezomib 1,3 mg/m2 as an intra-
venous bolus twice a week for 2 weeks, on days 1, 4, 8 and 11, in a 21
day cycle with addition of Dexamethasone 20 mg on the day of and the
day after Bortezomib for up to 4 cycles. PFS, TTP and DOR were eval-
uated sec. Durie (LeuKemia 2006; 20, 1467-1473). Results. The mean age
was 64 yrs (42-75). Only 8 pts (42%) completed 4 cycles of therapy,
while 7 pts (36%) discontinued Bortezomib for toxicity and 4 pts (21%)
had a progression while undergoing therapy. The overall response rate
was 36.5%; 6 pts (31.5%) achieved PR, 1 pt nCR (5%) sec. Bladè crite-
ria. No patients achieved CR. No difference in the response rate was
observed between group A and B. The median follow up was 5.3
months; 1 year PFS was 34%; the median TTP was 6.8 months and
median DOR was 8.1 months. Grade 3 non Hematological toxicities
was observed in 8 patients (42%) and included: Diarrea (5 patients);
Cardiac failure (1); Peripheral neuropathy (1); Pneumonia (1); 3 patients
had grade 3 thrombocytopenia. No grade 4 toxicity was observed. 70%
patients showing grade 3 adverse events, were older than 65 years. 1
patient aged 75 yrs died of ischemic bowel disease, related to treatment
with Bortezomib. Conclusions. In our study Bortezomib showed a mod-
erate activity, mostly PR. The DOR is similar to the one reported by con-
ventional salvage chemotherapy; however the latter is less expensive
and toxic. We believe that Bortezomib is not cost effective agent in
relapsed, elderly MM patients. Moreover we believe more studies are
needed to warrant the role of Bortezomib in a younger subset of patients
with earlier disease.

PU-025
SIMULTANEOUS DIAGNOSIS OF POLYCYTEMIA VERA AND CHRONIC LYMPHOCYTIC
LEUKAEMIA

Sica A, Criscuolo C, De Lucia M, Riccardi C, Sessa U, Celentano M,
Guastafierro S
U.O. di Ematologia, Seconda Università‚ degli Studi di Napoli, Italy

Simultaneous presentation of polycythemia vera (PV) and chronic
lymphocytic leukemia (CLL) is reported in the literature.1 Few cases of
PV and CLL have been reported, in where the occurrence of the two dis-
orders was simultaneous, or sequential but spontaneous.2 We describe
an additional patient whose diagnosis of the two malignancies was clear-
ly established. A 72 years-old Caucasian man was admitted to our Hos-
pital because of erythrocytosis and lymphocytosis. He had clinical his-
tory of hypertension, adenoma of the prostate, diabetes, renal cysts.
Physical examination showed splenomegaly and lateral cervical lym-
phadenophaties. Laboratory investigations detected an oxygen satura-
tion of 95,5 per cent, red blood cell mass 38 milliliters/kilogram , serum
erythropoietin levels 10 international units/liter, 6500 lymphocytes
/microliters in peripheral blood. Bone marrow aspiration was performed.

An increased number of erythroid cells and an infiltration of lympho-
cytes 48 per cent were detected. These cells were CD19+ CD20+ CD23+,
CD5+. The cytogenetic analysis of the bone marrow revealed a normal
karyotype, while the polymerase chain reaction did not show the pres-
ence of bcr/abl fusion gene or mutations V617F of the jak2 gene. It was
made diagnosis respectively of poicytemia vera, according Policytemia
Vera Study Group criteria and chronic lymphocytic leukaemia Rai stage
2 according to criteria of NCI. The patient was treated with intermittent
administration of hydroxyurea without treatment for chronic lympho-
cytic leukemia for two years, with mild course of the diseases. Synchro-
nous presentation of chronic lymphocytic leukemia and polycythemia
vera is rarely reported in a previously untreated patient.2 Usually this
association in the same patient occur only after cytotoxic therapy for P.V.
The course was remarkably mild with almost no treatment, suggesting
control of each disease by the other . Our patient was treated with inter-
mittent administration of hydroxyurea only. Our case suggests the
hypothesis that these two disorders could originate from trasformation
of a stem cell which successively differentiates in two subclones bear-
ing respectively myeloproliferative and lymphoproliferative disease.

References
1. Koza I, Babusikova O: Sequential development of chronic lymphocytic

leukemia in a patient with polycythemia vera. Neoplasma 1988;35:77-
80.

2. Botelho de Sousa A, Gouveia J: Coexistent chronic lymphocytic
leukemia and polycythemia vera requiring no treatment. Med Oncol
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PU-026
BLOOD DOPING: WHAT A STRATEGY TO DETER IN SPORT?

Ronci B, Fenu S, Chierichini A, Anaclerico B, Cedrone M, 
Bongarzoni V, Bartolini M, Anticoli Borza P, Iacovino M, Annino L
SC Ematologia Azienda Ospedaliera S.Giovanni Addolorata Roma, Italy

Blood doping consists to utilize illegally methods or substances
administered for non medical reasons to athletes to improve the blood
oxygen carrying capacity and in turn performance especially in
endurance sports (cycling, cross-country skiing, long distance race). In
the 1970s blood doping was achieved by blood transfusions from a
donor (allogenious) or from self (autologous). Since the mid 1980s ery-
thropoiesis-stimulating substances, in particular recombinant human
erythropoietin (rHuEpo), have been the most used doping techniques.
Although blood doping with rHuEpo is recognised in professional
cycling and cross-country skiing, several observations by CONI (Comi-
tato Olimpico Nazionale Italiano), indicate that the rHuEpo-users is
extending to other disciplines and it now involves amateurs and young
athletes too. The implementation of reliable direct and indirect tests to
identify rHuEpo-users, prompt some athletes to experiment new origi-
nal and unpredictable blood doping substances (cobalt chloride) or strat-
egy (altitrainer 200). Consequently detection of these practices is still
debating. Several research groups have attempted to improve the strat-
egy to deter blood doping in sports, including markers of accelerated ery-
thropoiesis which if used simultaneously are potentially effective for
identifying current (On-model) or recent (OFF-model) rHuEpo-users.
Since it is recognised a considerable variability in haematologic param-
eters from subject to subject, this event implies the need for the use of
subject-specific reference range that could distinguish between physio-
logical and abnormal variability. Thus a sequential determination of
peripheral blood parameters, may became the opportune method either
to define the individual haematologic profile and to early detect a dop-
ing substances. In the light of this, according to FIP /Federazione Italiana
Pallacanestro) and CONI we are activating a prospective study in the aim
to determine the haematologic profile in young non professional ath-
letes, through sequential evaluations of haematologic parameters (Hb,
RBC, Hct, MCV, MCHC, MCH, % Hypo, serum iron, serum ferritin,
transferring saturation, bilirubin, LDH), at beginning and during -twice
year- their own sport activity.
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PU-027
LONG TERM SURVIVAL OF MYELODISPLASIA–DERIVED ACUTE MYELOBLASTIC
LEUKAEMIA WITH ONLY IDA-VP16-ARAC INDUCTION AND ONE IDA-ARAC 
CONSOLIDATION COURSE FOLLOWED BY 6-MERCAPTOPURINE MAINTENANCE.
A CASE REPORT

Parma M, Elli E, Soccodato A, Casaroli I, Terruzzi E, Pogliani EM
Hematology Division, University of Milano Bicocca, S.Gerardo Hospital, Mon-
za, Italy

Introduction. Acute Myeloblastic Leukaemia secondary to myelodyspla-
sia (AML-s) presents a worse outcome and the 5 years overall survival
is less than 5% for patients not submitted to allogenic haematopoietic
stem cell transplantation. Hereinafter we describe a rare case of a long
term survival of a patient with this kind of AML, who was only treated
with two Idarubicin-Cytarabin courses and subsequently with a main-
tenance of 6-mercaptopurine 50 mg/day for two years. Case report. A XX
years old man was treated in our department for acute myeloblastic
leukaemia in November 2003. Adverse prognostic factors was the evo-
lution of a previous myelodysplasia (a refractory anaemia with excess of
blasts was diagnosed six months before). A conventional induction
chemiotherapy with Idarubicin-Etoposide-Cytarabine (3+5+7) course
led to the complete remission, but it was complicated by an Aspergillus
Fumigatus pneumonia. A consolidation course with Idarubicin-Cytara-
bine (2+7) was performed, but a life threatening situation occurred with
the development of a multi-focal fungal pneumonia, a contemporary
Enterococcus bacteraemia and cardiac failure. Systemic antifungal treat-
ment, large spectrum antibiotics and supportive cares led to a progres-
sive improvement of the clinical conditions, but the previous infective
complications contraindicated further chemotherapy. Therefore the
patient started a maintenance treatment with 6-mercaptopurine 50
mg/day. This treatment was continued for 2 years, then it was stopped
in complete hematologic remission. Actually, 42 months after the onset
of the leukaemia, the patient is still in complete remission enjoying a
good status and a normal life. Discussion. Favourable evolution of AML-
s is an extremely rare event also in presence of intensive treatment,
except for allogenic hematopoietic stem cell transplantation. The patient
described above was necessarily sub-treated for the occurrence of infec-
tive complications, but a long term survival was obtained. We deem that
the description of these cases and further study about gene assessment
can be useful to select weather there is a subgroup of patients with
favourable outcome within the so called “having bad prognosis” cate-
gories.

PU-028
PREDEPOSIT AUTOLOGOUS BLOOD DONATION (PABD): SURE PROCEDURE RISERVED TO
FEW PEOPLE EXPERIENCE OF A SINGLE CENTER

Indelicato F, Incremona ML, Arena S, Longo S, Maccarione FP
Service of Immunoematology and Trasfusion Medicine, Vittorio Emanuele Hos-
pital, Catania, Italy

Introduction. The blood lost associated to a lot of programmed surgery,
is very elevated specially in old patients; that’s why it needs autologous
and omologous blood transfusion. Materials and Methods. At the SIMT
of the Vittorio Emanuele hospital of Catania, during the 2005, 143
patients were underlyed a of (PABD). They were 73 men and 70 women,
middle age was 61.5 years (min 19; max 80) and they were affected by
different pathologies which needed a surgery correction. Before the
PABD, patients were treated with a specifies anamnesis to the medical
visit. 81patients (56,7%) have executed one PABD, while 62 patients
(43,3%) have executed two PABD The analysis of hemoglobinic value,
at the first donation was of 14.1 gr/dL (min 12.0; max 17;ds:33), while
at the second donation was of 13.2 gr/dL (min 11.3; max 15.3; ds 2.9).
Totally, have executed 206 PABD, so distributed referring to the opera-
tive unit: orthopedy OVE 94, orthopedy other 35, urology 35, hematol-
ogy 21, ginecology 7; cardiac surgery and vascular surgery 14. None of
patients has presented adverse event during the procedure. Discussion.
Occurred analysis of the blood register during the 2005, has proved that
over 143 patients treated to PABD only 94 (65.5%) had to do an autol-
ogous blood transfusion; in fact only 126 units of autologous blood (61%
of units) have been transfused. In addition, we have also noticed how
the 12% of patients, who were never treated with autotransfusion
(because the autologous units have achieved the for expairs), were after
transfused with homologues units. In the end, we have compared the

number of blood units transfusion by homolog transfusion, during the
2005, to the units of orthopedy and urology to the Vittorio Emanuele
hospital, with the autologous units transfusion to the same operative
units. The obtained result are in the following table:

Table 1. Clinico-pathological characteristics of the CBCL patients.

PABD UTOTRASFUSION ALLOTRASFUSION

ORTHOPEDY 94 45 253

UROLOGY 35 26 86

TOTAL 129 71 339

Conclusions. It’s evident that only a small rate of patients benefit of this
treatment. In fact, referring to the units of orthopedy and urology dur-
ing the 2005, 339 omologous units of GRC were transfused including
patients who were not treated with autodonation. While only 71GRC
units were transfused in predeposit. The result of a specifies clinic valu-
tation of patients is that the autotransfusion by predeposit in patients
treated with elective surgery proves to be still an effective and safe pro-
cedure, without adverse events verified. 

PU-029
SUCCESSFUL TREATMENT OF INTESTINAL ACUTE REFRACTORY GVHD WITH INTENSIFIED
EXTRACORPOREAL PHOTOCHEMOTHERAPY IN ASSOCIATION WITH 
IMMUNOSUPPRESSIVE THERAPY

Elli E, Perseghin P,1 Parma M, Pioltelli P, Terruzzi E, Pezzati S, 
Cammarota S, Pogliani EM
1Hematology Division, University of Milano Bicocca, Transfusional Service;
S. Gerardo Hospital, Monza, Italy

Background. graft-versus-host-disease (GVHD) is the major cause of
mortality and morbility after hematopoietic stem cell transplantation
(HSCT). Conventional treatments are sometime ineffective and new
therapeutic approaches for the control of GVHD need. Extracorporeal
photochemotherapy (ECP) is based on the infusion of autologous blood
mononuclear cells collected by apheresis, incubated with psoralen (8-
MOP) and irradiated with UVA. ECP has demonstrated efficacy in select-
ed T-cell diseases, including chronic extensive GVHD. Actually literature
reports only few cases of ECP treatment in patients affected by acute
GVHD with visceral involvement. Case report. We reported a thirty-two
women submitted to unrelated HSCT for Philadelphia-positive acute
lymphoblastic leukemia, who developed an intestinal acute GVHD after
HSCT. Conditioning regimen was TBI-Cyclophosphamide-ATG. GVHD
prophylaxis consisted in methotrexate and cyclosporine, but for cerebel-
lar toxicity cyclosporine was substituited with mycophenolate-mofetile
(MMF). Molecular remission and full-donor chimerism was obtained 45
days after HSCT. Signs and symptoms of acute GVHD with gut involve-
ment apparead in 85th day after HSCT. A colo-rectal endoscopy con-
firmed the diagnosis and steroid treatment (6-metil-prednisolone 2
mg/kg of body weigh) was promptly started, without significant
response. Therefore, we associated immunosuppression treatment with
tacrolimus (92 day after HSCT) obtaining a partial response. We decid-
ed to submit the patient to intensified ECP treatment starting with two
consecutive days (one cycle) weekly for four weeks. After 2 cycles of
ECP, the gut symptoms rapidly improved, and 119 day after HSCT endo-
scopic and hystologic re-evaluation was negative for GVHD. After 5
cycles once a week, ECP procedures were performed every 2 weeks for
a month, thereafter every 4 weeks. A total of 18 ECP procedures were
performed, last in 210th day after HSCT. ECP was well tolerated with-
out any significant side effect. Actually, 1 year after HSCT, GVHD
appears controlled and concomitant immunosuppressive treatment with
steroid, tacrolimus and MMF has been reduced. Conclusions. Our case-
report suggests that intensified ECP is safe and effective as adjunctive
therapy to pharmacological immunosuppression, for the treatment of
severe acute refractory GVHD, also with visceral involvement. A more
extensive employ of this procedure could confirm our impression.
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PU-030
OSTEONECROSIS OF THE JAW AND BISPHOSPHONATES IN MIELOMA PATIENTS: A SIGLE
CENTRE EXPERIENCE

Esposito D, Caparrotti G, Graziani F, De Falco G, Pagnini D

Unità Operativa di Ematologia-ASL Caserta 1, Italy

Bisphosphonates (bp) are widely used in the management of metasta-
tic bone disease and hypercalcemia in cancer patients. Pamidronate and
acid zoledronic are anti-angiogenetic, antitumor and inibitor osteoclast
agents used in the supportive therapy of multiple myeloma, reducing the
severity of myeloma osteopaty and improving the survival in patients
exposed to prolonged administration. However in the last few years has
been note increasing incidence of osteonecrosis of the jaw in these
patients. We report 10 cases of this rare adverse event occurred in years
2003-2004 and 2005 in myeloma patients followed in our Haematology
Unit. Patients’ mean age at diagnosis was 72 years (range 61-78), 4 males
and 6 females. The presentations simulate dental abscesses, tooth aches,
and osteomyelite (one case). The jaw osteonecrosis was diagnosed by a
maxillofacial surgeon with the support of panoramic x-ray and TC scan.
Biopsy of lesions showed no evidence of plasma cell localitation or other
metastatic disease, but necrotic bone and bacterial infection only. Bone
damage was in the maxilla (1/10), in mandible (7/10) or in both (2/10).
Tooth extraction preceded the pathologic event in eight cases, but in two,
both males, exposed jawbone developed spontaneously. In two cases,
both females, bp (first pamidronate and then zoledronate) were the only
drug administered, all the other patients have been treated with several
regiments of chemotherapy but only two were treated again, no one had
received local radiotherapy in past. All patients received montly acid zole-
dronic, mean number of administration was 27 (range 40-21), 6 patients
were initially treated with pamidronate for 25 mean courses (range 10-44).
The two patients untreated with chemotherapy for disease in stage I
received pamidronate for 14 and 10 courses and zoledronic acid for 24 and
40 courses respectively. In all patients bp infusion were stopped and start-
ed antibiotic therapy and debridement of oral cavity. Somebody required
surgical procedures to remove the involved bone. At time of this commu-
nication in only 4 cases there was complete recovery. We postulate that
the continue prolonged bp administration may increased risk of oral
osteonecrosis in a multifactor etiology. Because this complication rarely
cure and is associated with poor quality of life we suggest to investigate
the optimal and safe duration of treatment and to consider and prevent
this complication in myeloma patients. 

PU-031
EVALUATION OF GROWTH FACTORS OBTAINED IN VITRO BY ACTIVATION OF PLATELET
RICH PLASMA (PRP)

Misso S,1 Paesano L,2 D'Onofrio M,2 Fratellanza G,3 D'Agostino E,3

D'Ambra A,3 Feola B,1 Marotta S,1 Minerva A1

Immunohematology and Transfusion Medicine, 1Hospital of Caserta S. Anna
and S. Sebastiano‚ 2Hospital of Naples S. Giovanni Bosco; 3University of Naples
Federico II, Italy

Introduction. Thanks to the role of platelet growth factors (PDGF, TGF
beta1, EGF, IGF I and II and VEGF) in the processes of tissue repair,
platelet gel has been introduced into clinical use. In fact, platelets pro-
duce many growth factors (GF) capable of stimulating the reproduction
of mesenchymal stem cells, fibroblasts, osteoblasts and endothelial cells,
as well as having a chemotactic activity for macrophages, mononuclear
cells and polymorphonuclear cells. Research has, therefore, concentrat-
ed on the possibility of supplying a strong regenerative stimulus to tis-
sue by applying very concentrated platelets in situ. In fact the PRP, after
activation, releases numerous GF capable to accelerate the tissue regen-
eration and used for non conventional treatment of ulcers and surgical
wounds. The aim of this study was to evaluate the existence of a corre-
lation between age, sex and platelet count (PLT) of blood donors with
the detectable amount of GF in PRP. METHODS PRP was prepared in
Caserta’s Hospital and in University, separating one unit of whole blood,
from 225 healthy donors (162 men and 63 women), aged 19-59 years,.
In order to prepare the gel, 10 mL of PRP were mixed with 1 mL of cal-
cium gluconate and 1 mL of human thrombin. This mix was incubated
at room temperature for 5 minutes. GF concentrations and PLT count
were assayed in whole blood and in PRP before activation. The GF were
assayed in the PRP before and after activation. RESULTS The mean PLT
count in PRP was 5 times higher than in whole blood (1.545±312 vs.

280±55 x10(e)3/microL). Some GF showed high concentrations respect
basal values: PDGF-AB = 134±56 ng/mL, TGF-beta1 = 172±69 ng/mL
and IGF-I = 96±29 ng/mL; while other GF were only found in little
amount: PDGF-BB = 15±8 ng/mL and TGF-beta2 = 0.9±0.5 ng/mL. No
influence by donor’s sex or age on GF was discovered (except for IGF-
1). GF in PRP showed a slight correlation with PLT in PRP (p<0.05), but
not with PLT in whole blood (p=0.35). DISCUSSION GF in PRP showed
substantial variations among studied subjects, but the factors influenc-
ing their concentrations aren’t still fully known. PLT in PRP showed an
initial liner positive relation with GF until to go to a plateau. Neverthe-
less the standardization of procedures for PRP preparation will allow us
to resolve this problem, in fact the immunohematological laboratories
will be able to prepare PRP with the desired concentration of platelets
in order to obtain the wished clinical results.

PU-032
LENALIDOMIDE IN 5 Q – SYNDROME : A SINGLE CENTRE EXPERIENCE

Sanpaolo G, Falcone A, La Sala A, Bodenizza C, Carella AM, 
de Cillis G, Dell’Olio M, Greco MM, Mantuano FS, Melillo L, Merla E,
Mangione I, Minervini MM, Perla G, Nobile M, Savino L, 
Scalzulli PR, Valente D, Cascavilla N

Unità Operativa di Ematologia e Trapianto di Cellule Staminali, Ospedale
Casa Sollievo della Sofferenza, IRCCS,San Giovanni Rotondo, Italy

Introduction. The 5q- Syndrome is a Myelodysplastic Syndrome (MDS)
with severe macrocytic anemia, frequent thombocytosis, typical dys-
megakaryopoiesis and favorable prognosis. Until the advent of lenalido-
mide, repeated RBC transfusions were the only treatment. Methods. Two
patients with 5q- Syndrome, diagnosed in our Institution according to
WHO Classification and IPSS Scoryng System, received Lenalidomide
at 10 milligrams p.o. 21 days/month. Time to transfusion independence
was calculated in weeks since the beginning of therapy. Results. FM 66
years-old man, with del 5q31 in 23% of metaphases was diagnosed in
October 2004: severe anemia (Hb 4.8 g/dL) and thrombocytosis (PLT
1.200×103/microL) were present. Transfusion requirement was 2 units
of packed RBC/month. Lenalidomide treatment started in January 2006
but it was interrupted after the first cycle due to a momentary unavail-
ability of the drug. In January 2007 the treatment was resumed. Trans-
fusion independence was reached after 4 weeks. Hemoglobin was > 12
g/dl after 12 weeks. No relevant side effects were noted. In April 2007,
cytogenetic analysis showed the absence of del 5q31 in 100% of
metaphases. LP 50 years-old woman, with del 5q31 in 80% of metaphas-
es, was diagnosed in December 2006. The patient showed anemia (Hb
8.0 g/dL) and thrombocytosis (Plts 425×103/µL). Transfusion require-
ment was 2 units of packed RBC/month. Lenalidomide treatment start-
ed in February 2007. A grade 2 neutropenia delayed the beginning of the
second cycle by 2 weeks.Transfusion independence was reached after
4 weeks (Hemoglobin 10 g/dL). Cytogenetic evaluation is still ongoing.
Discussion. Response to Lenalidomide was rapid. The two patients
reached transfusion independence and normalization of platelets count
within the first month of treatment .In FM cytogenetic remission was
seen after the third month. Despite the interruption of the therapy on
January 2006, FM maintained transfusion independence for 32 weeks
(average hemoglobin level >12 g/dL). From October 2006 the transfusion
requirement was lower compared with pre-Lenalidomide period (1 unit
of packed RBC/month). The retreatment produced a new clinical
response and a complete cytogenetic remission. These data show the
dramatic therapeutic effectiveness of Lenalidomide in this specific type
of MDS and suggest the hypothesis of a prolonged 5q31- clone inhibi-
tion without any possible event of drug resistance.

PU-033
MAINTENANCE THERAPY WITH GEMTUZUMAB OZOGAMICIN (MYLOTARG) AFTER 
AUTOLOGOUS STEM CELL TRANSPLANTATION IN ELDERLY PATIENTS WITH ACUTE
MYELOID LEUKEMIA

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

Hematology, IRCCS Casa Sollievo della Sofferenza Hospital, San Giovanni
Rotondo, Italy

Introduction. Acute Myeloid Leukemia (AML) is a disease predomi-
nantly affecting older adults, with a median age of 65 years. These
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patients represent a poor risk population with a high chemotherapy-
related mortality. Standard of care in the management of elderly patients
with AML includes combination therapy with cytarabine plus fludara-
bine and an anthracycline and can result in complete remission (CR) rate
of 40% to 60%. Even if successful, patients relapse quickly. Aggressive
postremission therapy does not appear to improve survival. Future direc-
tions include therapies targeted at immunomodulation, and, among
these newer treatments, Gemtuzumab ozogamicin (GO) has given
promising results in relapsed, refractory and untreated CD33+ AML as
monotherapy or combination regimens or adjunct to conditioning regi-
mens for Stem Cell Transplantation (SCT). Methods. In this study we ana-
lyzed the efficacy and the safety of GO as maintenance treatment after
Autologous-SCT in three elderly patients (2 males and 1 female; 64, 67
and 69 years, respectively) with CD33+ AML in 1st (2 patients) or in 2nd
(1 patient) CR. After a complete hematopoietic engraftment (at least 6
weeks from ASCT), GO was administered alone for 4 doses with 28
days between doses (two patients received 6 mg/mq for the two first
doses and 3 mg/mq for the two last doses; the last received 3 mil-
ligrams/mq for four doses). Patients were evaluated for Continue Com-
plete Remission (CCR) and therapy-related adverse events. Results. All
patients are in CCR at +18, +14, +12 months, respectively. Neutropenia
(between 500 and 1000 /microliters) and thrombocytopenia (between
50.000 and 100.000/microliters) were observed in two (when GO was
given at a dose of 6 mg/mq) and in three patients. No grade 3 or 4 liver
toxicity was observed. Discussion. GO administered in fractionated dos-
es as maintenance treatment after ASCT in older patients with CD33+
AML in first or second CR demonstrated a good efficacy and an accept-
able safety profile. 

PU-034
R-FMD VS R-CHOP TREATMENT AS FIRST LINE THERAPY FOR FOLLICULAR LYMPHOMAS

Dell'Olio M, Merla E, La Sala A, Bodenizza C, Carella AM, Falcone A,
Greco MM, Mantuano S, Melillo L, Minervini MM, Nobile M, 
Sanpaolo G, Scalzulli PR, Cascavilla N
Hematology, IRCCS Casa Sollievo della Sofferenza Hospital, San Giovanni
Rotondo, Italy

Introduction. High response rates in untreated follicular lymphoma (FL)
with FMD protocol have been previously reported. In addition the mon-
oclonal anti-CD20 antibody Rituximab offers better results in FL patients
and improves the outcome when has been associated with classic CVP
or CHOP regimens. In our work we evaluated the impact of R-FMD as
compared to R-CHOP as a first line therapy in pts with FL. Methods. In
the last 4 years, 40 pts with FL were enrolled in the study. Twenty
patients (M/F: 10/10, median age 54 years) received R-FMD treatment
in stage II-IV, FLIPI score: intermediate grade 10 pts, high grade 10 pts.
PCR molecular analysis was performed at diagnosis in all pts. R-FMD
regimen was administered every 28 days for six cycles. Twenty patients
(M/F: 8/12, median age 58 years) received R-CHOP treatment in stage
II-IV, FLIPI score: intermediate grade 8 pts, high grade 12 pts. The CHOP
regimen were repeated every 21 days for six cycles. Results. Arm R-FMD:
Out of all pts, 19 achieved CR and one pt achieved PR. The pt in PR
achieved CR after Zevalin. Actually, after a median follow up of 28
months, all pts resulted in CR. At the end of treatment, bcl-2 appeared
to be negative in 15 (75%) patients. The toxicity was mild with grade 3-
4 neutropenia in 6 (30%) patients. CMV infection was observed in one
patient. Arm R-CHOP: Ninenteen patients achieved CR and 1 resulted
non responder. Out of all 19 pts in CR 1 died in CR for infection and 1
relapsed after 23 months. After a median follow up of 28 months, 18 pts
are still alive and 17 of which are in continue CR. Grade 3-4 neutrope-
nia was observed in 4 (28%) pts. At the end of treatment bcl-2 appears
to be negative in 13 (65%) pts. Discussion. Our data demonstrate that
both frontline FMD and CHOP treatments added to Rituximab produce
high rate of response in terms of CR, OS and molecular remission
(although a more positive trend was observed in R-FMD arm) and had
very low toxicity. A prolonged follow-up will be needed to determine
the long-term efficacy of these combinations. 

PU-035
BRONCHIAL ASSOCIATED LYMPHOID TISSUE (BALT) LYMPHOMA: PITFALL IN 
DIAGNOSIS. A PARTICULAR CASE REPORT

Anticoli Borza P, Bongarzoni V, Chierichini A, Fenu S, Cedrone M, 
Bartolini M, Ronci B, Anaclerico B, Iacovino P, Annino L
S.C. Ematologia, Azienda Ospedaliera San Giovanni Addolorata, Roma, Italy

Bronchial associated lymphoid tissue (BALT) lymphoma is a distinct
subgroup of low grade B cell extranodal non Hodgkin lymphoma (NHL),
a rare disease classified as a marginal zone lymphoma (MZL). BALT lym-
phoma is usually characterized by an indolent outcome, prolonged time
single site localization and late systemic involvement. At onset it still
remains difficult to make a correct early diagnosis because of its partic-
ular initial presentation. We report here the clinical outcome of a BALT
LNH accrued in a 30 year old woman. The patient was referred to anoth-
er institute in August 2002, because of fatigue and haemolytic anemia.
A CT scan showed several nodules and interstitial infiltrate of lung with
no chest limphoadenopathy or mediastinal involvement. On the first
lung infiltrate biopsy a hyalins granuloms diagnosis was made. In March
2003 the patient was hospitalized at our institute because of haemolyt-
ic anemia recurrence which was unresponsive to steroid treatment while
the chest CT scan remained unmodified. The patient underwent second
thoracoscopy. During surgery a retromediastinal lung mass not-clearly
detectable at CT was evidenced and biopsied: on this basis a correct
diagnosis of BALT lymphoma was made. From March to September
2003 the patient was given combined immuno-chemotherapy -(R-
CHOP) for six cycles achieving marked reduction of lung lesions. Indi-
rect Antiglobulin test remained persistently positive without anemia.
Thus patient, considered in good partial response, in November 2003
underwent high dose chemotherapy followed by autologous peripher-
al blood stem cell transplantation. In February 2004 a disease restaging
was done with the aim of performing a consolidation treatment with
Radiotherapy. At chest CT scan a minimal residual lung mass, localized
between the heart and spine was evidenced. Since involved field radio-
therapy would have encompassed these particular sites with possible
severe toxicity risk, it was decided to stop any treatment approach to
observe the patient. During follow up the chest CT scan were unmodi-
fied. As of April 2007 the patient is well, in complete response for 42
months+. It appears that transbronchial or transthoracic biopsy and
mediastinoscopy are mandatory diagnostic procedures for obtaining a
definitive diagnosis in BALT lymphoma. This rare entity tends to be
localised in the lung at the time of diagnosis, to respond well to systemic
combined chemotherapy, and to have favourable prognosis.

PU-036
IS THALIDOMIDE A RISK FACTOR FOR DEVELOPING A CYTOMEGALOVIRUS INFECTION
AND/OR DISEASE IN PATIENTS AFFECTED BY MULTIPLE MYELOMA? 

De Angelis G, Picardi A, Cerretti R, Renzi D, Beltrame A, Cudillo L,
Postorino M, Cantonetti M, Ciotti M, Mazzone C, Arcese W
Division of Hematology, Department of Cellular Biotechnologies and Hematol-
ogy, University La Sapienza, Rome, Italy

Introduction. Despite profound immuno-suppression associated with
newer therapies for hematologic malignancies, little information exists
regarding cytomegalovirus (CMV) reactivation and disease in settings
other than allogeneic stem cell transplantation (SCT). Drugs with anti-
angiogenic and proteasome inhibitor activity, such as Thalidomide and
Bortezomib, are currently used as therapeutic strategy for Multiple
Myeloma (MM). The aim of our study was to evaluate whether the use
of Thalidomide represents a risk factor for CMV infection and /or dis-
ease in MM unrolled in therapeutic program including autologous SCT
(ASCT). Methods. Between April 2006 and April 2007, 14 patients with
MM were eligible for ASCT and 18 ASCTs were performed, whom 4
double transplants. At diagnosis, median age was 51 (42-63); 8 received
Thalidomide (n=5) ± Bortezomib and 6 VAD regimen. Disease status
before transplant was CR, PR and MR in 8, 5 and 1 patient, respective-
ly. According to our procedure for MM, pp65Ag and/or plasma CMV-
DNA were determined only when CMV was suspected. Results. Over-
all, 13 out of 14 patients underwent ASCT, while one of them became
not eligible transplant procedure because of severe CMV gut disease
after Thalidomide therapy. All transplanted patients engrafted with a
median time of PMN recovery of 12 days (11-20) and 2/13 patients devel-
oped CMV infection after ASCT. Absence of CMV infection was
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observed in the group of patients treated with VAD + ASCT, while CMV
infection occurred in 2/7 patients treated with Thalidomide + ASCT. In
particular, one patient showed delay of PMN recovery associated with
diagnosis of CMV infection on bone marrow specimen (CMV-DNA
assay) on day + 16; she promptly started pre-emptive therapy and
engrafted on day + 20. The other patient showed persistent fever of
undetermined origin; she achieved PMN engraftment on day +12 and
CMV infection was detected by pp65Ag assay on peripheral blood spec-
imen on day + 13. CMV was successfully treated in all 3 cases. Discus-
sion: In conclusion, in our cohort of patients CMV occurred in 3/8 (38%)
patients who received Thalidomide as induction therapy for MM. Our
results suggest that MM treated with thalidomide need a strict monitor-
ing of CMV infection; moreover, pre-transplant CMV screening and sur-
veillance after ASCT should be included as standard procedure for
patients who underwent ASCT. However, a larger clinical trials are nec-
essary to confirm our data.

PU-037
AUTOLOGOUS STEM CELL TRANSPLANTATION (ASCT) AFTER CONDITIONING THERAPY
WITH INTERMEDIATE DOSE MELPHALAN, BORTEZOMIB, THALIDOMIDE,
DEXAMETHASONE (MVTD) IN RELAPSED MULTIPLE MYELOMA (MM) PATIENTS

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

Hematology, IRCCS Casa Sollievo della Sofferenza Hospital, San Giovanni
Rotondo, Italy

Introduction. ASCT with intermediate or high doses of Melphalan is the
most effective therapy in patients with MM being < 65 years old. Sev-
eral studies have shown that the synergic effect of Bortezomib and
Thalidomide, in association with conventional chemotherapies, induces
a more pronounced reduction of tumour mass and an enhancement of
clinical responses. In our study we evaluated the effectiveness and tox-
icity of MVTD conditioning therapy with stem cell support in MM
relapsed patients. Methods. From january 2005 to february 2007, 12
patients (6 males and 6 females: median age 62 yrs - range 46-70)
received ASCT with MVTD conditioning therapy (Melphalan 100 mil-
ligrams/sqm days - 6 and - 3, Bortezomib 1.3 milligrams/sqm days - 6 e
- 3, Thalidomide 200 milligrams from day - 6 to day - 2, Dexamethasone
from day - 6 to - 3, CSP infusion at day 0). All patients were in CS III A;
median performed therapies 3 (1-5); all had received previously a ther-
apy with Thalidomide, two Thalidomide + Velcade, one PEG-IFN.
Results. 100% of patients obtained a response: 2 patient (16.7%) obtained
CR, 4 (33.3%) a nCR, 4 (33.3%) a VGPR and 2 (16.7%) a PR. One patient
in CR was subjected to 2 therapeutic lines, 4 in nCR from 2 to 4, 4 in
VGPR from 2 to 4. At the moment, after a median of 7 months (1-19),
4 (33.3%) are alive, 6 (5%) still keep the obtained response with a medi-
an of 7 months (1-19), 3 (27.8%%) after progression are in rescue ther-
apy, 2 pts (16.7%%) died because of progression. Progression Free Sur-
vival median since MVTD beginning is of 5 months (1-24). None of the
patients have developed a significant neurotoxicity. All patients have
developed grade 4 thrombocytopenia and neutropenia, with a median
of 3 days (1-10) and 6 days (4-12), respectively. 58.3% of patients had
neutropenia with fever with a median of 2 days (0-8). The median units
of platelets and red cells infused was 2 (2-11) and 2 (0-10), respectively.
Conclusions. In our experience, ASCT with MVTD conditioning,
appeared to be effective in relapsed patients with MM. Although in a
small series of patients the response obtained was independent from the
number and type of previous therapies and from the clinical state, none
neurotoxicity has been observed, whether the haematological toxicity
was overlapping to that due to conventional ASCT. Further studies, in
larger series of non pluritreated patients are required.

PU-038
PROPHYLAXIS OF LYMPHOMATOUS NEUROMENINGOSIS WITH LIPOSOMIAL CYTOSINE
ARABINOSIDE (DEPOCYTE®) IN PRIMITIVE TESTICULAR LYMPHOMA (PTL)

Storti S, Farina G, Giordano G

Centro di Ricerca e Formazione Giovanni Paolo II, UCSC Campobasso, Italy

Introduction. Primitive testicular lymphoma shows high incidence of
neuromeningeal recurrence, so that a prophylaxis of this complicance is
mandatory. Current therapeutic protocols include at least 4 intrarachide-

al injections of methotrexate, with a significant reduction of the event,
but CNS relapses are still observed. Furthermore intrathecal Methotrex-
ate could have toxic effects on the nervous system, overall in elderly
patients. In the last years liposomial cytosine-arabinoside (Depocyte®)
is available for the treatment of neuromeningeal localizations in course
of systemic lymphomas. It provides a lower toxicity profile and a more
convenient dosing regimen. Methods. We have admistered a neu-
romeninegal prophylaxis with Depocyte® in 2 consecutive male patients
with PTL aged over 60y. Results. The 1st patient was 64 years old with
a NHL stage of IEA and without comorbidities; he received 6 cycles of
R-CHOP-14 as systemic treatment, and local irradiation (30 Gy) of the
controlateral testis. The 2nd patient was 75 years old with stage of IEA
and the following comorbidities : haemorrage gastritis in resected stom-
ach, ischemic myocardiopathy with previous myocardial infarction,
essential hypertension, abdominal aorta aneurysm and gouty arthritis.
For this reason its systemic therapy was R-VNCOP-B (8 weeks) with 6
administrations of Rituximab followed by irradiation (30 Gy) of the con-
trolateral testis. Both patients received four intrarachideal injections of
Depocyte® every 28 days together with 40 mg of 6-metil-prednisolone.
The procedures have been well tolerated; the patients at the moment do
not present any neurologic toxicity and are in 1st complete remission
with a median follow up of 270 days (R120-420). Discussion. In our expe-
rience the prophylaxis with lypsomal Ara-C seems to be safe and effi-
cacious in the setting of PTL, even though the results should be con-
firmed with a longer follow-up in a larger number of patients with a mul-
ticentric study. The drug is more expensive than MTX, but we retain that
it could determine a potential reduction of toxicity at least in elderly
patients. Moreover lyposomal Ara-C could be administerd in the same
day of the chemotherapy during the course of treatment avoiding the
weekly admission to the Hospital for intrathecal prophylaxis that is
needed, at least in some occasions, with the classical weekly adminis-
tration of MTX.  
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THE RISK OF SEPSIS, LINKED TO PLATELET TRANSFUSIONS, IS GREATER THAN THE
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Introduction. About 10% of transfusion-associated deaths are caused by
sepsis due to bacterial contamination of hemocomponents, particularly
of platelet concentrates (PC). In fact PC are stored in conditions allow-
ing the bacterial growth: at a temperature of 22±2°C, in 50-70 mL of
plasma and in particular bags allowing oxygen exchange. The main
sources of contamination are the skin flora, introduced into the blood
unit during donation, and an occult donor bacteraemia. About 70-80%
of isolated bacteria are Gram+, mainly Staphylococcus and Streptococ-
cus, while Gram– comprise prevalently Serratia, Salmonella and Yersinia.
Aim of this study has been to evaluate the risks of bacterial contamina-
tion of PC in our Country, in order to establish if new strategies for
blood donation and transfusion are necessary. METHODS Transfusion
of a contaminated PC generally does not produce clinical consequences,
nevertheless, in some cases, it can cause bacteremia, fever, chills,
hypotension, nausea, vomiting, diarrhea and oliguria, which may
progress to sepsis and ultimately multi-system organ failure and death.
Our statistical evaluation has been based on the basis of Italian Health
Superior Institute’s data and on international reports. RESULTS It has
been estimated that 1:2.000-3.000 blood units are contaminated with
bacteria, while transfusion related sepsis is less common (1:20.000-
85.000), with an approximate incidence of 1 fatality on 500.000 trans-
fusions. In consideration of 20.794.656 whole blood donations carried
out in Italy between 1996 and 2005, we have calculated that, in the last
ten years, about 6.931-10.397 contaminated blood units could have been
collected in our Country and 244-1.040 transfusion related sepsis, with
41 fatalities, could have been taken place. As a similar residual risk of
sepsis and fatality is largely greater than the combined risk of transfus-
ing HIV, HBV and HCV. Discussion. Considering the clinical significance
and the fatal risk of bacterial contamination, two precautionary meas-
ures must be taken: 1) to prevent a bacterial contamination; 2) to avoid
the not necessary transfusions, especially of random PC. The first point
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forces all Transfusion Centres to routinely apply a stringent donor screen-
ing and a careful disinfection at the phlebotomy site, and to use a ster-
ile connector for laboratory manipulations. The second point mainly
involves haematologists, paediatrics and oncologists that largely pre-
scribe platelet transfusions.

PU-040
BORTEZOMIB AND RITUXIMAB (R-VELCADE) IN RELAPSED AND REFRACTORY NON
HODGKIN'S LYMPHOMA
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Greco MM, Mantuano S, Melillo L, Nobile M, Sanpaolo G, 
Scalzulli PR, Cascavilla N
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Introduction. Bortezomib, a powerful and reversible inhibitor of protea-
some 26S, exhibited a defined therapeutic activity in Multiple Myeloma.
Significant responses have been recently reported also in some non
Hodgkin’s Lynphomas (NHL) like Mantle cell lymphoma (MCL) and
advanced or refractory Follicular Lymphoma (FL). Methods. Four patients
with FL and 6 with MCL, have been treated in our clinical center with
Bortezomib aiming to verify its efficacy in the treatment of advanced or
refractory NHL. All patients were in an advanced phase (Clinical Stage
III o IV) and had already received multiple treatment: i.e., 2 to 5
chemotherapic lines; in 4 cases the relapse appeared after Autologous
Stem Cell Transplantation (ASCT). All patients were treated with Ritux-
imab 375milligrams/mq at day 1 and Bortezomib 1.3 milligrams/mq at
day 1, 4, 8 and 11. The therapeutic design was repeated every 21 days.
Results. FL patients: Out of the 4 patients that have been treated (mean
age: 57 years range 54-59 years), two achieved a Complete Remission
(CR) and one a good partial remission; while no response was observed
in the last patient. Hematological toxicity (thrombocytopenia grade 2)
was shown mostly after the third cycle. In one single patient a grade 3
neurotoxicity was observed (at present in resolution). MCL patients:
Out of the 6 patients that have been treated (mean age: 71 years range
61-79 years), 3 achieved a CR, one was refractory and 2 (the eldest) had
to suspend the treatment after the second cycle cause of a severe pan-
cytopenia. The overall non-hematological toxicity was negligible. None
of the patients had significant gastro enteric toxicity; in a single patient
a grade 3 neurotoxicity was observed after the fourth cycle of therapy:
this latter patient had to delay the fifth cycle of about 3 weeks and reduce
the Bortezomib dose (0.7 milligrams/mq). A patient, after CR, was sub-
jected to ASCT and is still in CR after 3 years. Discussion. In advanced
stage or refractory to conventional chemotherapy NHL patients, either
FL and MCL, Bortezomib was shown to be therapeutically greatly effi-
cient, with a CR proportion of 50%. Overall, it was well tolerated and
devoid of important toxicity. Only in elder MCL patients, with a more
intense previous treatment and a worse performance status, the hema-
tological toxicity was more intense. We favour an earlier use of the above
design, possibly in wider multicentric studies.
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Background. CHOP chemotherapy administered every 21 days has
been the standard regimen for treatment of aggressive NHL for many
years. Recent studies have shown improvements in both complete
remission and survival following addition of Rituximab to CHOP 21
(Coffier et al, NEJM 2002) and following reduction of the cycle length
of standard 21 day CHOP to 14 days (Pfreundschuh et al, Blood 2004).
Previous studies with CHOP 14 have demonstrated the need of filgras-
tim to allow the administration of chemotherapy at planned dose and
on time in this setting. Methods. This study evaluates the feasibility of
the combination of CHOP plus Rituximab (375 mg/mq) repeated every
2 weeks (CHOP-R 14) supported with a single administration pegfil-
grastim (6 mg, on day 2) up to six cycles in pts with aggressive B-cell

NHL. Results. Up today 18 pts have been enrolled. Patients’ characteris-
tics are: median age 66.5 years (46-73), sex 8M/10F, ECOG PS 0(14), 1(3),
2(1), B symptoms 39%, stage I(1), II(6), III(6), IV(5), extranodal location
4 (22%). Overall 94% of pts received full dose chemotherapy on sched-
ule for all planned cycles (range 4-7). Chemotherapy was delayed and
dose reduced in 11% and 6% of pts respectively. Main grade 3-4 adverse
events per pts were: neutropenia 33%, febrile neutropenia 11%, throm-
bocytopenia 11%, anemia 22%. One pts died because of treatment relat-
ed sepsis. Responses at the end of treatment (14 evaluable pts, 4 too ear-
ly) were: complete 71%, partial 3%. Up today the median follow up is
7.1 months, no pts progressed and median RFS and OS have not been
reached. Conclusions. These preliminary results indicate that the delivery
on schedule of dose-dense CHOP-R 14 to pts with previously untreat-
ed aggressive B-cell NHL is safe and active with once per cycle pegfilgras-
tim support.

PU-042
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Introduction. The non-haemolytic febrile transfusion reaction (NHFTR)
complicates 2 to 37% of transfusions of random platelet concentrates
(RPC) in adults. However RPC are frequently transfused in newborns
and children affected with a severe thrombocytopenia too, but the inci-
dence of FNHTRs is not well known. In this study, carried out in Caser-
ta’s Hospital, we have just evaluated the incidence of FNHTRs after
platelet transfusion in newborns and in children. In addition, in order to
identify a technical procedure able in prevent this reaction, we have also
compared the results obtained from 3 different hemocomponents: 1) the
standard RPC, obtained from a single donor platelet-rich-plasma; 2) a
platelet hyper concentrate (PHC), characterized by reduction of plasma
volume after storage; 3) a filtered platelet concentrate (FPC) with
leukodepletion before storage. Methods. Children from birth until 12
months of age were eligible for this study, independently from their
pathology. For the first aim of this study, we have retrospectively ana-
lyzed the platelet transfusions, using unmodified RPC, performed in a
period of 6 months. For the second aim, for 3 months we have transfused
PHC with reduction of the plasma volume just before transfusion; while
for other 3 months we have used FPC, with a maximum storage of 2
days. Signs and symptoms characteristic of a NHFTR during, immedi-
ately after and 2 hours following transfusion were registered. Results. In
the considering period, 115 platelet transfusions were administered to 77
children; in particular 57 RPC were transfused to 35 children, 29 PHC to
20 patients, while 29 FPC to 22 babies. A FNHTR was observed in 11
cases, with an incidence of 9.6%, a value not significantly different from
the one registered in adults. No statistical significant differences were
registered (p>0.05) among the 3 kind of hemocomponents, in fact we
observed a FNHTR incidence of 12.3% (7 on 57 transfusions) in the first
group, of 6.9% (2 on 29) with PHC and of 6.9% (2 on 29) with FPC. In
addition, allergic reactions occurred respectively in 8.8% (5 on 57), 3.4%
(1 on 29) and 6.9% (2 on 29) of transfusions. Discussion. Even if no sta-
tistical evidence exists, FNHTRs may be less common among paediatric
recipients of platelet transfusions than in adults. Moreover, in our study,
a lower frequency of FNHTRs and allergic reactions was observed using
platelet concentrates treated with post-storage plasma removal and/or
pre-storage leukodepletion.
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ONSET OF SECOND PRIMARY CANCER AFTER HODGKIN'S DISEASE: 
REVIEW OF LITERATURE

Santoro M

Hospital pugliese-Ciaccio, Catanzaro, Italy

At present time, Hodgkin's Disease is one of the most curable cancers.
New advances in Radiotherapy and in Chemotherapy help improve the
overall survival and cure rates of patients with Hodgkin's Disease. How-
ever, late complications of long-term survivors have a remarkable clini-
cal importance: they include cardiovascular, pulmonary and thyroid dys-
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functions, sterility, immunity alterations and the arising of second tumor.
Second primary cancer, particularly Acute Non-Lymphoid Leukemia,
Non-Hodgkin' Lymphoma and secondary Solid Tumours , are well-
known late complications that can occur in patients treated for
Hodgkin's Disease The risk of Second primary cancer after radiation
therapy is well known from studies of cancer patients treated by Radio-
therapy and from investigations of other groups exposed to radiation.
The risk of cancer after Chemotherapy is less clear, however, because
the use of Chemotherapy is more recent and many different therapeu-
tic agents have been used. In comparison with the general population
incidence rate, the risk of Second primary cancer is highly increased in
the patients treated at younger age for Hodgkin's Disease. The increase
of Acute Non-Lymphoid Leukemia risk is higher in patients treated with
combined Radiotherapy and Chemotherapy regimens including
mechloretamine and procarbazine and the risk reaching a peak in the
early years after exposure, and that of various solid tumors increases lat-
er. Non-Hodgkin Lymphoma's arising is set in relation with the
radiochemotherapy treatment: the risk has concentrated in the first year
following start of treatment and declined in the subsequent 5 years. The
absence of relation between received treatment, age and appearance of
Non-Hodgkin' Lymphoma is also mentioned in literature. Regarding to
the occurrence of Acute Non-Lymphoid Leukemia after Radiotherapy
alone and the potential role of sex, age, splenectomy and spleen irradi-
ation, further comparison with prolonged follow-up are needed in
patients who received similar treatment. Moreover, further studies
necessitate to determine the potential role of the spleen in tumoral
immunosurveillance: for example, the clinical, histologic and
immunophenotypic features in patients with Non-Hodgkin' Lymphoma
were similar to those of individuals with immune deficiency. If the ini-
tial triggering of the cell-mediate immune response takes place in the
spleen and the lymph nodes, it could be thought that the immunodys-
function following at splenic treatment may considerably increase the
damage of tumoral immunosurveillance capabilities. With regard the
onset of secondary Non-Hodgkin' Lymphoma, as the immunodeficien-
cy is peculiar for Hodgkin's Disease and spleen irradiation inducing func-
tional hyposplenia, and it is conceivable that the immune defect of
chronic T-cell may permit a clonal proliferation of B-cell, and may
increase the immunosuppression of Hodgkin's Disease itself: in fact, the
Non-Hodgkin' Lymphoma is one of most frequent tumors observed in
individuals with altered immune states (immuno-suppression due to
organ transplant, genetic or congenital causes or acquired from HIV).In
addition, some authors suggest that the histological subtype character-
ized by Lymphocytic Predominant shows a higher Non-Hodgkin' Lym-
phoma risk rate, and that in the case of large B-cells lymphomas, Non-
Hodgkin' Lymphoma occurrence may be caused by a histologic process
and that there is no correlation with the treatment received. Concern-
ing secondary Solid Tumors, the risk increases with the length of the fol-
low-up and results correlated with the kind of treatment using Radio-
therapy alone or in combination with Chemotherapy. Concerning to the
secondary Solid Tumours locations, no definite correlation could be
made between the treatment received (Radiotherapy alone or Radiother-
apy + Chemotherapy) and the tumor tissue. For example, lung cancer
was observed more often in patients who had received Radiotherapy,
but also in patients treated with Chemotherapy alone and the occur-
rence of lung cancer is higher in long-term Hodgkin's Disease survivors
than in the general population. This higher risk is due to the cancer-
inducing effects of both Chemotherapy and Radiotherapy, compared
with those produced by other risk factors, e.g. smoke for lung cancer.
Some studies reported excess risk of breast cancer in women who
received Radiation therapy for Hodgkin's Disease at a younger age, for
other types of cancer (cancer of the gastroenteric tract, soft tissue and
the nervous system which have been observed in irradiation), there
could be a correlation with the cancer-inducing effects of radiation after
a relatively short time. The addition of combined modality therapy for
recurrent disease in patients previously treated with radiotherapy had a
significant increase in the Relative Risk of secondary Solid Tumours: it
is possible that either the cumulative dose of radiation received after sec-
ondary treatment with Chemotherapy was responsible for a high occur-
rence of secondary Solid Tumours or that the excess secondary Solid
Tumours was due to initial radiation. It can be concluded that one of the
greatest therapeutical successes over the past 30 years has been the
extraordinary improvement in survival rates in patients with Hodgkin's
Disease . This success however has a price: induced cancer. It should also
be observed that these results reflect treatments carried out 20 or 25

years ago, when higher Chemotherapy doses were used and larger vol-
umes of tissue were irradiated. As multifactorial etiology it is postulat-
ed: one should also recall the impact of immune deficiency induced by
disease and by the treatment itself in triggering secondary cancer, as
well as the possible individual factors explaining the appearance of can-
cer in only a small percentage of persons exposed to enviromental fac-
tors and the higher risk for patients with one neoplasm run of develop-
ing a second.
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BORTEZOMIB IN RESISTENT EXTRAMEDULLARY PLASMACYTOMA TREATMENT:
A CASE REPORT

Piccioni AL, Leonetti Crescenzi S, Bagnato A
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Extramedullary plasmacytomas (EMPs) are uncommon variant of
plasma cell dyscrasia, with a worldwide annual incidence of 3 per
100,000 population. They account for 1% of all tumors of the head and
neck and 4% of all nonepithelial tumors of the nasal tract. Approxi-
mately 80-90% of them involve the the Mucosa-Associated Lymphoid
Tissue of the upper airways, 75% of these involve the nasal and
paranasal regions. Males are more frequently affected during the fifth
and sixth decades. Radiotherapy is the treatment of choise, surgery being
limited to biopsy and to excision of residual disease. Bortezomib is a first
class potent and reversible proteasoma inhibitor approved for the treat-
ment of relapsed and/or refractory multiple myeloma. We report the
case of 70 year-old female patient with the nasal cavity plasmacytoma.
At diagnosis (2005, November), the patient showed a mass lesion in the
left nostril. No cervical lynphonode swelling is found. MRI revealed a
2.5×1.5 cm mass with the septum erosion with pathological tissue
exstension to left maxillary sinus. A biopsy was carried out and the
resulting histological evaluation of the mass confirmed a plasmacytoma
(lambda ligth chain-type). Serum myeloma protein and urine Bence-
Jones protein were negative. Bone marrow examination, X-ray exami-
nation, CT scanning and 99mTc-scintigrams showed no other systemic
lesions. The patient received local radiotherapy (50 Gy for 8 weeks)
without detectable reduction of tumor size. The surgery management
modality wasn’t feasible in this case then the patient was submitted to
therapy schedule including Bortezomib (1 mg/m2 III bolus on days 1, 8,
12), Melphalan (10 mg i.v. on days 1, 3, 5) and Dexamethasone (4 mg
i.v. on days 1, 4, 8, 12, 15) every 21 days for 8 courses. Bortezomib was
administrated at dose of 0.7 mg/m2 in the same days in 7° and 8° course
because peripheral neuropathy (pain and paresthesias grade 3). No oth-
er toxicity was observed. MRI control showed a complete resolution of
the initial lesion. Our single observation suggest that the combination
of Bortezomib, Melphalan and Dexametasone seems have good activi-
ty in extramedullar plasmacytoma resistent to the radiotherapy.
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PEGYLATED FILGRASTIM VERSUS UNCONJUGATED G-CSF PLUS CHEMOTERAPY FOR THE
MOBILIZATION OF PERIPHERAL BLOOD STEM CELLS: RESULTS OF A RANDOMIRED 
TRIAL IN LYMPHOMA AND MYELOMA PATIENTS

Mele A, De Francesco R, Rana A, Greco G, Del Casale C, Messa AM,
Sibilla S, Morciano MR,2 Lobreglio G,2 Caputo M,1 Fracasso R,1
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High-dose chemotherapy followed by autologous blood stem cell
transplantation are widely used in myeloma and lymphoma. Recently,
peg-filgrastim seems as effective as G-CSF in mobilizing CD34+ stem
cells after chemotherapy and optimizing the engraftment potential of
peg-filgrastim mobilized CD34+cells. In this randomized study (1:2) we
evaluate the efficacy of peg-filgrastim plus chemotherapy compared to
non pegylated G-CSF in mobilizing peripheral blood CD34+ cells in
patients with lymphoprolipherative disorders. Methods. From March
2005 to April 2007, 47 patients (32 non Hodgkin Lymphoma - nHL, 5
Hodgkin Disease - HD, 10 Multiple Myeloma - MM) were randomized
to receive a single dose of 6 mg peg-filgrastim on day 4 (median, range
2-7) or daily doses of G-CSF (10 micrograms/Kilogram/day) from day 4
(median, range 2-5) after mobilization chemotherapy for a total of 56
harvesting procedures. Results. Table 1 shows the clinical characteristics
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of patients enrolled (20 with peg-filgrastim and 36 with G-CSF). No sig-
nificant differences regard clinical characteristics are tested between the
two groups. A median of 2 apheresis (range 1-3) was performed, see
Table 2. Higher CD34+ count in the peripheral blood was reached at day
13 (median, range 10-21; not significant p). The median maximum
CD34+ cell count in the peripheral blood was 23.9/microlitre (range 7.21-
492.5) in the pegfilgrastim and 41.1/microlitre (range 6.1-367.2) in the G-
CSF group, (p= 0.25). The total number of collected CD34+ cell/kilogram
was 5×106 (median, range 1.06-24.88) in the pegfilgrastim and 6.9×106

(1.09-32.8) in the G-CSF (p=0.27). Mobilization failure occurred in 18%
of cases (1/20 in peg-filgrastim and 9/36 in G-CSF, p< 0.05) and 23% of
cases reached <2 CD34+×106 (10% and 31% in the peg-filgrastim and G-
CSF, p<0.05). Twenty-seven patients (55%) were autotransplanted (12
and 15 patients in peg-filgrastim and G-CSF arm, respectively). Patients
mobilized by peg-filgrastim infused a median of 3.56 x 106 CD34+ cell/Kg
(range 1.04-20.23) in comparison to 6.04×106 CD34+ cells/Kg (1.9-21.6)
in patients mobilized by G-CSF (p<0.01). Despite the lower number of
CD34+ cells transplanted there was no significant difference regard to the
time need for haematological reconstitution, see table 3. Not significant
differences were tested in the immunological reconstitution at day + 90,
Table 3. Twenty-one patients (87%) experienced a febrile neutropenia
(43% in the peg-filgrastim and 57% in the G-CSF group, not significant
p). The early death rate before day 90 was 27% on the PEG arm and 33%
in the G-CSF (NS p). The median follow-up of transplanted patients was
210 days (30-720). Conclusions. In summary, a single dose of peg-filgras-
tim after chemotherapy is capable of mobilizing a sufficient number of
CD34+ cells for successful autografting with stable engraftment and
immunological reconstitution in patients with lymphoma and multiple
myeloma as conventional daily G-CSF. The use of peg-filgrastim is asso-
ciated with a reduction of mobilization failure and number of poor mobi-
lizer.

Table 1. Characteristics of patients enrolled.

All Pegylated-GCSF G-CSF p

Number of procedures 56 20 (36%) 36 (64%)

Age, median (range) years 52 (15-75) 52 (16-68) 50.5 (15-76) 0.74

Gender, n (%)

Male 28 (50) 9 (32) 19 (68) 0,7

Female 28 (50) 11 (39) 17 (61)

Diagnosis, n (%)

Non Hodgkin Lymphoma 38 (68) 12 (30) 26 (70) 0.47

Aggressive 29

Follicular 9

Hodgkin Disease 6 (11) 3 3

Multiple Myeloma 12 (21) 6 6

BOM involvment at diagnosis, n (%)

Yes 19 (42) 7 (37) 12 (63) 0.8

No 26 (58) 8 (31) 18 (69)

IPI > 2, n (%) 18 (62) 4 14 1.15

FLIP > 3, n (%) 4 (44) 2 2

Number of previous chemoterapy 

regimens at mobilization, median (range) 2 (1-3) 2 (1-3) 2 (1-3) 1.1

> 2 7 (13) 5 (75) 2 (25)

Months from diagnosis at mobilization,

median (range) 7 (3-192) 11 (3-53) 6 (3-192) 0.9

Mobilization regimens, n (%)

High Dose Ara-C 38 (68) 13 (34) 25 (66) 0.35

Cyclofosphamide 12 (21) 6 6

Other 6 (11) 1 (17) 5 (83)

Status disease

Responsive 46 (82) 16 (35) 30 (65) 0.50

Not responsive 10 (18) 4 (45) 6 (60)

Table 2. Leukapheresis data.

N (%)

All Pegylated-GCSF G-CSF p

56 20 (36%) 36 (64%)

Median apheresis procedures 2 (1-3) 2 (1-3) 2 (1-3) 0.36
< 2 41 (86) 15 (36) 26 (64)
> 2 7 (14) 4 (57) 3 (43)

Median day to 1st apheresis 13 (10-21) 13 (10-16) 13 (10-21) 0.67

Maximal peripheral blood 28,6 (6,1-492.5) 23.9 (7.21-492.5) 41.16 (6.1-367.2) 0.2
Cd34+ count/microlitre

WBC count at 1st 4790 (1000-34000) 4790 (1000-19700) 4315(1000-34000) 0.9
apheresis, median (range)

Poor mobilizer (<2CD34+x106/kg) 13 (23%) 2 (10%) 11 (31%) < 0.05 <

Median CD34+x106/kg 6,5 (1.06-32.84) 5 (1.06-24.88) 6.9 (1.09-32.8) 0.1

Mobilization failure 10 (17.9%) 1 (10) 9 (90) <0.05 

Table 3. Haemapoietic recovery and recovery of CD3+, CD4+, CD8+ and
CD56+ cells.

Median time in Days (range)

All Pegylated-GCSF G-CSF p

Neutrophil reconstitution 11 (7-47) 12 (9-21) 11 (7-47) n.s.
> 0.5x 109/litre

Platelets reconstitution 15 (8-55) 18 (11-43) 14 (8-55) n.s.
> 20x 109/litre

Median Cell Number on Day 90 Post Transplantation per microlitre (Range)

CD3+ Cells 1240 (160-2915) 1240 (160-2090) 1470 (550-2915) n.s.
CD4+ Cells 200 (60-1024) 200 (60-560) 230 (100-1024) n.s.
CD8+ Cells 840 (90-2730) 840 (90-1140) 1130 (430-2730) n.s.
CD56+ Cells 80 (20-748) 90 (20-250) 80 (40-748) n.s.

PU-046
CLINICAL IMPROVEMENT OF GUILLAIN-BARRE SYNDROME AFTER ALLOGENIC STEM
CELLS TRANSPLANTATION IN PATIENT WITH CHRONIC MYELOID LEUKAEMIA 

Massara E, Martino M, Condemi A, Ronco F,1 Martino B,1 Messina G,
Dattola A, Spinello E, Rigolino C, Meliadò A, Cuzzola M, Iacopino P
U.O. Centro Trapianti Midollo Osseo e Terapie Cellulari, 1U.O. Ematologia,
Azienda Ospedaliera BMM, Reggio Calabria, Italy

Guillain-Barre syndrome (GBS) is a group of autoimmune syndromes
consisting of demyelinating and acute axonal degenerating forms of the
disease We described a case of a patient with chronic myeloid leukaemia
and GBS, improved after allogenic stem cells transplantation.The patient
(male, 46 years old) had the diagnosis of chronic myeloid leukaemia at
the age of 43 years; treated with STI 587, after 3 years his condition
improved in accelerated disease stage. He underwent chemotherapy
with VP-16 and Ara-C and obtained a long phase of aplasia with under-
capsular splenic haematoma with following splenectomy. The clinic
assessment was complicated by a mixed motor sensitive polyradiculitis.
Patient exhibit a progressive paralysis that reaches a plateau phase. NMR
and EMG studies confirmed GBS. The patient underwent HLA sibling
donor transplantation in May 2006. In order to reduce the drug toxicity,
the conditioning was with Thiotepa, Fludarabine and Melphalan, fol-
lowed by allogenic depleted T and B PBSC infusion, without GvHD pro-
phylaxis. Engraftment was at day +14 (Neutrophilis >0,5× 109/L). The
post-transplant program included donor lymphocyte infusion in order to
speed up the immunological reconstitution for the infectious risks and
disease’s control. Also, he was treated with DLI every 3-4 weeks (total:
5 infusions). After the follow-up at 330 days, the patient shows a quan-
titative chymerism of 83% with riarrangiament BCR/ABL of 5000
copies. From a clinic and neurological point of view, the patient obtained
a gradual neurological recovery, documented by neurological revaluation.
At the moment, has been documented the recovery of the deambulation
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autonomy, with a support, and a fair recovery of the upper limbs mus-
cular strength. We observed a clinical improvement associated with the
recovery of CD45RO-positive CD4+ or CD8+ T-cell subsets.

PU-047
VELCADE AS RE-TREATMENT OF RELAPSING MULTIPLE MYELOMA PATIENTS

Calabrese E, Federico V, Gallucci C, Mohamad A, Foà R, Petrucci MT

Dipartimento di Biotecnologie Cellulari ed Ematologia, Università La Sapienza,
Roma, Italy

Introduction. In the randomized phase 3 trial (APEX) including 669
patients with relapsed multiple myeloma (MM) patients velcade has
proven more effective than high-dose dexamethasone, as demonstrat-
ed by a significant improvement in response rate (43% vs 18%), medi-
an time to progression (6.2 vs 3.4 months) and 1-year survival rate (80%
vs 67%), respectively..Its use in addition to dexamethasone in patients
witnessing a suboptimal response to velcade alone has been associated
with an improvement in responses without prohibitive toxicity, sug-
gesting that the combination of these two drugs can overcome drug
resistance. Methods. To evaluate the possibility of re-inducing a response
in relapsed patients previously treated with velcade, we re-treated 3
patients with the same drug at 1.3 mg/m2 administered on days 1, 4, 8
and 11 of a 21-day treatment cycle for 8 cycles and dexamethasone 20
mg on days 1-2, 4-5, 8-9 and 11-12. Results. All patients – who had been
previously treated with velcade as single agent – obtained after 47, 54
and 93 months, respectively, from diagnosis and after more than two
lines of previous therapy a very good response without a complete dis-
appearance of the monoclonal component (MC). They were thereafter
observed and re-treated with the some drug plus the dexamethasone for
a relapse documented after 7, 13 and 23 months, respectively. Velcade
was well tolerated and the toxicity acceptable, without additional
adverse events compared to the first administration. No patient experi-
enced a herpes zoster reactivation and all side effects were typically
reversible and disappeared upon drug suspension. Response was rapid
with a decrease of the MC of 96%, 86% and 57% after 7, 6 and 5 cycles,
respectively, and with absence of cumulative toxicities. At the moment,
1 patient has experienced an increase of the MC after 7 months, 1 is still
responsive after 8 months and the last showed disease progression and
died 5 months later. Discussion. The responses observed in our relapsed
MM patients who received velcade for the second time are encourag-
ing; however, in view of the relapses observed, a maintenance program
should be considered. It can be hypothesized that velcade, which offers
great promise to overcome resistance to conventional chemotherapy,
may not be susceptible to the most common drug resistance mecha-
nisms. A longer follow-up and a greater number of patients will conclu-
sively confirm the true efficacy of velcade as re-treatment drug.

PU-048
MULTIPLE SITES RELAPSES OF EXTRANODAL NON HODGKIN MALT LYMPHOMA IN A
PATIENT WITH HCV INFECTION: CLINICAL COURSE ,HYSTOLOGICAL TRANSFORMATION
AND DEVELOPING OF SECONDARY POLYCITEMIA VERA.

Moreo G, Castelli R, Ogliari G, Maino A, Bettoni G,1 Paina S, 
Guariglia A, Cambiaghi G

III Division of Internal Medicine, IRCCS Maggiore Hospital, Mangiagalli and
Regina Elena Foundation, Milano; 1Dipartimento di Medicina Interna Univer-
sità degli Studi di Milano, Italy

The incidence of extranodal non Hodgkin Lymphoma (NHL) is
increasing due to the use of new immunohistochemical diagnosis tech-
niques.They account for about 25-30% of the all NHL.Gastrointestinal
tract, skin, central nervous system are the main localizations of extran-
odal lymphoprolipherative disease. Recent reports suggest that HCV, a
trigger for clonal B cell proliferation, may also account for extranodal
high grade NHL. We describe a 70 year old woman with HCV infection
who developed ocular conjunctiva lymphoma MALT type,and subse-
quently 6 extranodal sites relapses of large Bcells NHL,and policitemia
vera as secondary neoplasm. She had a monoclonal gammopaty of
uncertain significance since 1997 and concomitant HCV infection (geno-
type 2a/2c).In December 1999 she developed right eye conjunctival
lesion (stage IE). The histological pattern suggested MALT lymphoma.
Immunophenotype showed CD19+, CD20+, CD22+ and
CD5–,CD10–,CD23–,CD25–. The patient was treated with local radio-

therapy and steroids with complete remission. In March 2001 she devel-
oped cutaneous-subcutaneous lesion at left lower limb. Histology
showed large B cells NHL.The patient was treated with CVP regimen (8
cycles) plus 4 cycles of Rituximab, with complete remission. In Septem-
ber 2002 she developed conjunctival relapse in the same eye (histology
confirmed large B-cell NHL). She was treated successfully with CEOP
regimen (4 cycles). In August 2003 she developed cutaneous-subcuta-
neous relapse in left arm, treated with CVP regimen (4 cycles) with com-
plete remission. In May 2005 she developed a rapidly increasing cuta-
neous-subcutaneous mass in left sub scapular and paravertebral region,
involving nervous roots. Histology indicated relapse of large B cell NHL.
The patient was treated with RMiniCEOP regimen (4 cycles) with com-
plete clinical and radiological remission. In January 2007 she developed
a big mass in left thigh and right arm. Biopsy proved again a large B cell
NHL relapse. She started DHAP regimen with a good response after
three cycles. In addition in 2006 she developed a JAK2 positive
Polycitemia Vera. Our observations confirm that HCV can be a trigger
for clonal B cells proliferation also related to MALT NHL, they show that
MALT NHL can progress to more aggressive disease such as large B cell
subtype, and that polycitemia vera is a rare but possible secondary neo-
plasm due to expansion and dysregulation of myeloid progenitors as a
consequence of drug-induced acquired somatic mutations.

PU-049
TREATMENT OF MYELOMATOUS PLEURAL EFFUSION WITH INTRAPLEURAL 
BORTEZOMIB. A CASE REPORT

Minardi V, Tripodo C, Franco G, Iannitto E

Divisione di Ematologia, Azienda Ospedaliera Universitaria Policlinico Paolo
Giaccone, Palermo, Italy

Myelomatous pleural effusion (MPE) is a rare and severe complication
of in the clinical course of multiple myeloma (MM). There is no standard
treatment for MPE and despite aggressive local and systemic treatment
the survival is generally less than four months. Bortezomib has shown
an impressive activity in patients with relapsed-refractory MM.(4) We
describe a case of MPE successfully treated with intrapleural plus intra-
venous bortezomib administration. A 66-year-old, IgG-λ MM male
patient, while in progression after tandem autologous bone marrow
transplantation, was admitted to our hospital because of severe respira-
tory distress. A thorax CT scan revealed a left pleural effusion and a 5cm
nodular lesion involving the upper lobe of the right lung. Morphological,
flow-cytometric, and immunocytochemical analysis of the pleural fluid
and the echo-guided lung biopsy showed the presence of atypical CD38+

IgG-λ plasma cells. and an M-component which was identical to that
identified in the serum. The patient received two courses of bortezomib
(1.3 mg/m2) plus dexametasone (20 mg), intravenously, in a 3-week cycle
on days 1, 4, 8, and 11; peghylated liposomal doxorubicin (Caelix®) at a
dose of 40 mg/m2 was also administered on day 1 of each cycle. Evacu-
ative thoracenteses were needed twice a week. We observed a 75%
reduction of the serum M-component (1 gr/dL) without any improve-
ment of the pleural effusion formation rate.We therefore thought to over-
come the poor response of pleural MM effusion by increasing the local
bortezomib concentration using combined intravenous and intrapleural
infusion. The patient gave his informed written consent to the intrapleur-
al administration of Bortezomib. Thus, on days 1, 4, 8, and 11 of the
next two cycles, after performing an evacuative thoracentesis, we infused
half the planned dose of bortezomib inside the pleural cavity, the remain-
ing dose being administered intravenously with dexametasone. No acute
side effects were registered after intrapleural bortezomib infusion. Pleur-
al fluid progressively cleared and after the second intrapleural dose of
Bortezomib the pleural fluid turned from haemorrhagic to serous. Its for-
mation rate slowed down and it became cell-free after the third dose.
After four Bortezomib intrapleural doses pleural effusion no longer
formed. A CT scan documented a nearly complete recovery of the pleu-
ral effusion and a 50% reduction of the nodular lung lesion. Sixteen
months after MPE onset the patient is still asymptomatic with stable
serum M-component and pleural effusion level. The sudden drop of the
pleural effusion formation rate and the change of the pleural fluid chemi-
cophysical characteristics within a week of intrapleural treatment (two
Bortezomib doses) suggest that this therapy might have played a role in
the rapid recovery. This experience suggests that intrapleural Bortezomib
administration can be effective and devoid of side effects and could be
considered as a therapeutic option in the management of MPE.
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PU-050
FEASIBILITY AND EFFICACY OF ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLAN-
TATION IN ELDERLY PATIENTS WITH ACUTE MYELOID LEUKEMIA (AML) OR POOR 
PROGNOSIS MYELODYSPLASTIC SYNDROME (MDS): A SINGLE CENTER EXPERIENCE

Crotta A, Tassara M, Peccatori J, Assanelli A, Corti C, Calbi V, 
Lupo Stanghellini MT, Guggiari E, Ciceri F, Bernardi M
Hematology-Bone Marrow Transplant Unit San Raffaele Scientific Institute,
Milan, Italy

Introduction. median age of AML and MDS patients (pts) at diagnosis
is advanced (65 years). Many elderly pts receive only palliative care as
considered too frail to tolerate an aggressive therapeutic approach and
their survival is limited to few weeks or months. Conventional
chemotherapy provides prolonged survival (>2 years) in only about
10% of pts older than 60. Allogeneic (allo) stem cell transplantation
(SCT) is the only potentially curative strategy for AML and poor prog-
nosis MDS, but this procedure is restricted on the basis of patient age
because of a high risk of transplant-related mortality (TRM). At our
Institute we usually candidate AML/MDS older pts with unfavourable
prognosis to alloSCT on the basis of their performance status (PS) and
vital organs function. We here retrospectively evaluate the feasibility
and outcome of alloSCT in AML and MDS elderly pts transplanted at
our Institute. Methods. period 10/2002 to 2/2007, 16 pts, median age 65
(61-72). Diagnosis (WHO): 6 AML, 5 AMLMD, 2 t-AML, 1 RAEB1, 1
RAEB2, 1 MDS/MPD. Cytogenetics: normal 7, intermediate 4, com-
plex 3, not evaluable 2. Status at transplant: complete remission (CR) 6
pts, partial remission 1, refractory to induction 5, relapsed 4. Median
number of chemo cylces before transplant: 2 (range 1-7). Previous autol-
ogous SCT: 3. Results. 4 patients received their alloSCT from a sibling
donor, 10 from an haploidentical family donor, 2 from a matched unre-
lated donor. Conditioning: 14 treosulfan+fludarabine±ATG, 1
thiotepa+fludarabine+melphalan, 1 fludarabine+melphalan. TRM: 5
cases (31%), 4 for sepsis (2 during immunosuppression for concomitant
aGVHD), 1 for respiratory insufficiency due to extensive cGVHD. Thir-
teen out of 14 (93%) pts evaluable engrafted and were in CR at day 30.
Relapses: 4/13 (30.7%) at a median of 134 days (range 83-181) after
SCT. Six pts (37.5%) are alive in CR with a median OS from SCT of 338
days (range 62-978). Discussion: prolonged OS and DFS are achievable
with alloSCT in elderly pts with diagnosis of AML or poor risk MDS.
AlloSCT should be offered to elderly pts selected according to PS and
new available comorbidities score systems (e.g. Sorrow index). New tre-
osulfan based conditioning regimens are myeloablative with limited
toxicities and allow successful transplant in these pts also from alterna-
tive donors. Adequate prevention and treatment of infections and effec-
tive GvHD prophylaxis could reduce the TRM and improve pts survival.

PU-051
ACETAMINOPHEN-INDUCED HEPATIC LESIONS MIMICKING MASSIVE INVOLVEMENT BY
T-CELL/HISTIOCYTE-RICH DIFFUSE LARGE B CELL NON HODGKIN LYMPHOMA (NHL)

Stefani PM, Zanetti F, Danesin C, Gottardi M, Sartor D, Agostini P,
Cavallin S, Salvadori U, Furlanetto A,1 Dei Tos AP,1 Gherlinzoni F 
Haematology Unit, I Department of Medicine; Department of Pathology; 1Cà
Foncello Hospital, Treviso, Italy

A forty-year old man referred to our Centre due to a fever lasting
about one month with continuous assumption of high dose of Aceta-
minophen. Physical examination did not detect any lymphoadenopa-
thy. Total body CT scan showed enlarged spleen (15 cm) with multiple
nodular areas, multiple para-aortic, peripancreatic and hepato-duodenal
lymphoadenopathies with no evidence of liver involvement. Laborato-
ry data were in the normal range except for clotting time prolongation
and hypoalbuminaemia. Therefore the patient was admitted to Surgi-
cal Unit and underwent explorative laparotomy and lymphnodal biop-
sy. The histological examination of an omental lymphonode disclosed
a T-cell/histiocyte-rich diffuse large B cell non Hodgkin Lymphoma. We
started steroid and Rituximab based-therapy, but within a few days the
patient worsened, oedema at lower extremities and jaundice appeared.
A second CT scan of the abdomen showed a massive hepatic damage
interpreted as involvement by lymphoma (Figure 1). Thus we switched
the treatment plan to R-CHOP21. A third CT scan performed after the
first cycle of R-CHOP revealed the disappearance of abdominal lym-
phoadenopathies but also persistent hepatic lesions. 

Figure 1. Massive hepatic damage.

Figure 2. Drug-induced necrotizing hepatitis.

Figure 3. Regeneration phase.

A severe clinical and laboratory picture of hepatic failure appeared.
Given to this unusual course, a fine-needle biopsy of the liver was per-
formed after plasma and platelet support. The histological examination
showed a drug-induced necrotizing hepatitis (Figure 2). As the patient
had a slow, spontaneous improvement of his clinical conditions, the
treatment was restarted. After 6 R-CHOP21 he achieved a complete
remission. Considering the very high risk of relapse, after mobilization
with G-CSF, he was treated with BEAM regimen and peripheral blood
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stem cell support. Neither adverse events nor hepatic toxicity have been
recorded and the patient is alive and well so far without evidence of dis-
ease. A subsequent CT showed features of hepatic regeneration con-
firmed by a second liver biopsy (Figures 3 and 4). The following consid-
erations can be made from this case. First. We suppose the protracted
exposition to acetaminophen as aetiological factor of liver damage,
although a role of anaesthetic drug cannot be excluded. Second. Any
radiological lesion in a patient with lymphoma has to be cautiously
interpreted as localization outside the clinical context. Third. Serious but
temporary organ impairment, per se, should not controindicate the
administration of high-dose chemotherapy.

Figure 4. Hepatic regeneration.

PU-052
THE OUTCOME OF A PATHOLOGICAL FRACTURE IN A MULTIPLE MYELOMA PATIENT
DURING BORTEZOMIB-COMBINED THERAPY

Falcone A, Sanpaolo G, Bodenizza C, Carella AM, Dell'Olio M, 
Mantuano S, Melillo L, Merla E, Scalzulli P, Cascavilla N
Hematology, IRCCS Casa Sollievo della Sofferenza Hospital San Giovanni
Rotondo, Italy

Myeloma bone disease is associate with excessive osteoclast activa-
tion and impaired osteoblast function. The increased osteoclast activi-
ty is considered to be mostly mediated through the activation of nuclear
KB ligand/osteoprotegerin axis receptor. Recently it has been reported
that myeloma cells can inhibit osteoblastogenesis through the block of
osteoblast transcription factor RUNX2/CBFA1, indicating the role of
myeloma cells in influencing the osteoblast formation and differentia-
tion. Clinical data suggest that the proteasome inhibitor Bortezomib
may increase osteoblast related markers such as osteocalcin and bone-
specific alkaline phosphatase in multiple myeloma patients. A recent
study have shown that Bortezomib significantly increases the transcrip-
tion factor RUNX2/CBFA1 in human osteoblasts from multiple myelo-
ma patients. These observations support the hypotesis that Bortezomib
could have a direct stimulatory effect on bone formation process. The
case history of a young female with multiple myeloma with a patholog-
ical fracture of humerus, who received Bortezomib is reported. This 43-
years-old woman was admitted in our Institute in December 2005 for
anemia, renal function impairment and bone pain. She was diagnosed
with stage IIIB, light chain K, multiple myeloma, with the presence of
multiple osteolytic lesions. Initial therapy with Talidomide and Dexam-
ethasone was discontinued after two months for no response and for
grade II neurological toxicities. Bisphosphonate at reduced dose was
withheld after two cycles for persistent and severe hypocalcemia . A Vin-
cristine, Adriamycin and Dexamethasone regimen was given for four
cycles without any response and no improvement of her clinical condi-
tion. In July 2006 the patient experienced a pathological fracture of the
right proximal humerus and impaired functional activity. She refused to
undergo prosthetic replacement as treatment plan recommended by
orthopaedic surgeon. A rescue therapy with Bortezomib 1.3 mg/mq day
1,4, 8,11, liposomal Doxorubicin 30 mg/mq day 1 and Dexamethasone

40 mg day 1-4 was initiated. After three cycles the bone marrow biop-
sy was hypercellular with 80% myeloma cells. Nevertheless the patient's
clinical conditions were improving. The patient achieved the resolution
of bone pain at the right arm with functional recovery. This clinical
observation was confirmed by the radiographic evaluation that showed
evidence of a bone healing process at the site of humeral fracture; in
addition the small osteolytic lesions spread to the humerus appeared less
evident. At this time the patient is still on treatment and her clinical con-
ditions have markedly improved. This case suggests that Bortezomib
might have had a possible role in stimulating the bone healing process
not linked to its antimyeloma activity. The patient did not receive bis-
phosphonate and no radiotherapy. Moreover, the improvement of the
bone lesion to seem precede the reduction of marrow plasmacellular
infiltration. The role of Bortezomib on bone lesions of multiple myelo-
ma is very interesting and further clinical and biological data are need
to better understand the clinical relevance of these preliminary findings. 

PU-053
CASE REPORT OF A DELAYED HEMOLYTIC TRANSFUSION REACTION (DHTR) IN A
PATIENT AFFECTED WITH MGUS

Misso S,1 D’Onofrio M,2 Paesano L,2 Feola B,1 Fratellanza G,3

D’Agostino E,3 Minerva A1

Immunohematology and Transfusion Medicine, 1Hospital of Caserta S. Anna
and S. Sebastiano; 2Hospital of Naples S. Giovanni Bosco; 3University of Naples
Federico II, Italy

Introduction. DHTR is due, in many cases, to anamnestic antibody pro-
duction, but in some patients hemolysis results from the combination
of high antibody levels and large numbers of transfused red cells in the
circulation. Moreover a component of complement, activated by classi-
cal pathway or by fluid phase interaction, can attach to innocent
bystander cells as well as the incompatible donor cells: this defines the
reactive lysis. In this study we report a case recently observed. Methods.
A female multipara patient, age 63, affected with a monoclonal gam-
mopathy of uncertain significance (MGUS) was transfused with 5 units
of (buffy-coat depleted) concentrate erythrocytes, AB0-Rh and cross-
match compatible, during and just after a surgical treatment for aneurism
of abdominal aorta. Results. During the post-surgical follow-up, the
patient showed fever, pallor and mild jaundice. Laboratory data, retro-
spectively reviewed, revealed a post-transfusion hemoglobin (Hb) of
12,9 g/dL, but with a gradual drop, from 7th day, and a precipitous falling,
on 10th day, to 5,1 g/dL. Suspecting a DHTR and obtained a patient’s
fresh blood sample, we tested serum for unexpected alloantibodies and
red cells by DAT. Results demonstrated two alloantibodies: anti-Fya and
anti-Jkb identified in the serum of patient and through elution on ery-
throcytes. Mixed field anti-IgG DAT as late as day 35 post transfusion
indicated two cell populations. Anti-C3d DAT remained positive only
in the course of the reaction. Discussion. Primary alloimmunization,
demonstrable weeks or months after incompatible transfusion, is evi-
denced by appearance of newly formed antibodies to red cell antigens.
Successively, antibodies may diminish to undetectable levels, but with
an anamnestic response if red cells that express the involved antigen are
subsequently transfused. This response may cause the production, in
hours or days, of IgG that react with the transfused red cells. In our case
there are two alloantibodies implicated and the most important in the
fixing of complement seems the anti-Jkb. Moreover, the total observed
drop of Hb level was over 7 g/dL, while the complete hemolysis of 5
transfused blood units would generate a maximum theoretical drop
equal to 5 g/dL; for this reason we can affirm that autologous erythro-
cytes were also hemolyzed as well as the donor cells. In conclusion, this
report demonstrates the complement activation during DHTR and the
hemolysis of innocent bystander autologous cells.
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PU-054
POSITRON EMISSION TOMOGRAPHY IDENTIFIES A DIFFERENTIAL PATTERN OF BONE
MARROW FDG UPTAKE IN "POOR" AND "GOOD" PERIPHERAL STEM CELL MOBILIZERS

Marcacci G, Caracè C,1 D'Arena G, Aloj L,1 Corazzelli G, Frigeri F, 
Russo F, Lastoria S,1 Pinto A
UOSC Ematologia Oncologica, Istituto Nazionale dei Tumori, Fond. Sen. G.
Pascale, Napoli; 1UOSC Medicina Nucleare, Istituto Nazionale dei Tumori,
Fond. Sen. G. Pascale, Napoli, Italy

Objectives. The use of prophylactic G-CSF is associated to the increase
of bone marrow (BM) fluorodeoxyglucose (FDG) uptake as detected by
Positron Emission Tomography (PET). In contrast, no data is available as
to changes in BM FDG-uptake during peripheral blood stem cell (PBSC)
mobilization. This study was aimed at investigating patterns of BM FDG
uptake during mobilization as quantified by Standardized Uptake Val-
ues (SUV). We also evaluated whether PET scanning may turn of value
for identifying good and poor mobilizers. To our knowledge, this is the
first PET-based study in this setting. Methods. Seventeen patients (pts)
(M/F=10/7), median age 51yrs (r28-65), with relapsed lymphoma
(NHL/HD=13/4) without BM involvement, were accrued after informed
consent. Baseline PET was obtained at relapse, before salvage therapy
and any CSF administration. After salvage regimes, pts were mobilized
by VRL/CTX or ARA-C; G-CSF (10 ug/kg/day) was given from d+6
through apheresis. PET scans were obtained on d+9 or +10 (after nadir
with a WBC>1000/uL). SUVmax and average (avg) were measured
(whole lumbar spine and bilateral iliac regions) and compared to SUV of
the same BM regions at baseline PET. The aim was to calculate a BM spe-
cific Delta-SUV (mobilizing vs steady-state Delta-SUV) for each single
patient. Results. Twelve pts mobilized PBSC (median CD34 peak
39.99/uL, r 23.28-280.58/uL; median CD34 in the harvest 3.3 ×106/Kg, r
2.1-12.5) while 5 pts were poor mobilizers (median CD34 peak 10.9/uL,
r 7.5-14.1/uL). In the group of good mobilizers, apheresis was performed
at CD34 peak (d+11,+14), with a median of 1 apheresis/pt (r 1-2). Unex-
pectedly, effective mobilization was associated with a low FDG-BM
uptake: median BM Delta-SUVmax and Delta-SUVavg of 2.0(r 1.0-3.8)
and 2.3(r 0.9-3.9)respectively. In contrast, poor mobilizers displayed a
median Delta-SUVmax and Delta-SUVavg of 4.7(r 2.4-12.8) and 5.9(r
4.1-14.2)respectively. Conclusions While FDG-BM uptake usually
increases upon CSF administration, our results suggest that PBSC mobi-
lization may be associated with a complex metabolic pattern of BM as
detected by PET. We documented that, 48-72hrs before CD34 peak,
poor mobilizers display a higher FDG-BM uptake (Delta-SUV>3) as com-
pared to good mobilizers (Delta-SUV<3). These preliminary results indi-
cate that BM PET may represent a new tool for early identification of
poor mobilizers allowing a timely modification of the mobilization strat-
egy to possibly rescue the procedure

PU-055
67 KDA LAMININ RECEPTOR EXPRESSION IN HUMAN G-CSF MOBILIZED CD34+

PERIPHERAL BLOOD STEM CELLS CORRELATES WITH THEIR MOBILIZATION EFFICIENCY

Selleri C, Ricci P, Cerciello G, Cuccurullo R, Ferrara IL, Vitello M,
Rotoli B, Ragno P,1 Rossi G,1 Montuori N1

Department of Biochemistry and Medical Biotechnology and 1Department of
Cellular and Molecular Biology and Pathology, Federico II University, Naples,
Italy

Introduction. The 67 kDa laminin receptor (67LR) is a non-integrin cell-
surface receptor with high affinity for laminin which plays a key role in
tumor invasion and metastasis. We investigated whether there was a
modulation of 67LR expression in circulating CD34+ cells of normal sub-
jects following G-CSF stimulation. Methods. Peripheral blood mononu-
clear cells (PBMNC) were obtained from 40 healthy donors before G-CSF
mobilization (day 0) and at various time-points during G-CSF adminis-
tration (days 3-5). Phenotypic analysis of 67LR expressing CD34+ cells
was determined by 3-color flow cytometry on a mononuclear gate of
CD45+ cells. Results. G-CSF administration increased 67LR expression in
circulating CD34+ cells; by contrast, unstimulated BM CD34+ cells
showed very low levels of 67LR. Using as cut off a percentage of 67LR
positive circulating CD34+ cells higher than 20%, 67LR expression result-
ed increased in 36/40 donors: mean percentage ± SEM of 67LR positive
circulating CD34+ cells 1.86±0.2% (range 0.5-7%) before G-CSF admin-
istration and 46.3±4.1% (range 23-86%) on the day of cell harvesting

(p<0.0001). The mean percentage ± SEM of 67LR positive unstimulated
BM CD34+ cells from 15 normal subjects was 5.1±1.1% (range 1-13%).
G-CSF withdrawal was associated with a rapid reduction of 67LR
expression on CD34+ cells in all G-CSF-treated donors. Noteworthy, 4
out of 5 donors not showing 67LR increase on circulating CD34+ cells
after G-CSF treatment were por mobilizers; indeed, they obtained a
peak of less than 20 CD34+ cells/µL and did not achieve the target CD34+

cell yield 2×106 CD34+ cells/kg in one apheresis procedure after 5 days
of G-CSF administration. Accordingly, linear regression analysis showed
that both numbers and percentages of 67LR positive circulating CD34+

cells after G-CSF administration directly correlated with CD34+ cell peak
values on the day of collection (r=0.7, p=0.001 and r=0.5, p=0.002,
respectively). Phenotypic analysis of 67LR expression in enriched
CD34+/CD38– cells showed that the mean ± SEM of 67LR expressing
CD34+/CD38– cells at day 5 of G-CSF stimulation was 43±3% (range 36-
60%), whereas it was 7,5±2% (range 4-10%), before G-CSF administra-
tion. Conclusions. Our data document that both numbers and percentages
of 67LR positive circulating CD34+ cells after G-CSF administration cor-
relate with the degree of CD34+ cell mobilization; indeed, poor mobi-
lizing donors did not show 67LR increase in circulating CD34+ cells.

PU-056
18F-FDG PET AFTER ALLOGENEIC STEM CELL TRANSPLANTATION IN LYMPHOID MALIG-
NANCIES: A USEFUL TOOL TO GUIDE AND MONITOR POST-TRANSPLANT IMMUNOTHERA-
PY

Crocchiolo R,1 Assanelli A,1 Clerici D,1 Lupo Stanghellini MT,1 Lunghi
F,1 Guggiari E,1 Bruno Ventre M,1 Gianolli L,2 Ferreri AJ,3 Servida P,1

Bernardi M,1 Peccatori J,1 Ciceri F1

1Hematology-Bone Marrow Transplant Unit, San Raffaele Scientific Institute
Milan; 2Nuclear Medicine Unit, San Raffaele Scientific Institute, Milan; 3 Med-
ical Oncology Unit, San Raffaele Scientific Institute, Milan, Italy

Introduction. fluorine-18fluorodeoxyglucose (18F-FDG) positron emis-
sion tomography (PET) in lymphoma patients after allogeneic stem cell
transplantation (AlloSCT) has been explored and described in only one
published report; PET monitoring of the disease status after AlloSCT
proved useful in managing post-transplant immunomodulation. The
objective of our study is to review the experience with PET after AlloSCT
in our pts with lymphoid malignancies, to assess its value in guiding
adoptive immunotherapy with donor lymphocyte infusions (DLI). Meth-
ods. we retrospectively reviewed PET results in 13 pts during follow-up
after AlloSCT for refractory or relapsed Hodgkin’s (n=1) and non-
Hodgkin’s lymphoma (n=12), at our Institution. Median number of ther-
apy lines before AlloSCT was 2 (range 1-4). Conditioning was myeloab-
lative in 6 patients and reduced-intensity in 7 patients. A total of 79 PET
scans were performed with a median of 5 PET scans per patient. Pts
with a negative PET after AlloSCT went on with follow-up while those
who showed PET-positivity received DLI; chemotherapy was adminis-
tered before DLI in 3 cases, after clinical decision according to the dis-
ease bulk detected. Results. post-transplant PET was repeatedly negative
in 7 pts, 5 are alive in complete remission with a median follow-up of
77 months (range 16-86), 2 died without disease recurrence after 46
months, for a second malignancy, and 11 months, for cGVHD, respec-
tively. In 6 pts PET was positive, after a median of 5 months (range 2-6)
after AlloSCT, leading to immunosuppression withdrawal and to DLI (1
patient), rituximab and DLI (1 patient), rituximab and DLI after
chemotherapy (3 pts), rituximab and DLI followed by IL-2 and interfer-
on (1 patient). In these pts PET subsequently showed: in 4 cases no
response or progressive disease, (all pts died), in 2 cases a documented
response to adoptive immunotherapy (Graft-versus-Lymphoma effect);
these 2 pts are alive and progression-free at 22 and 26 months after
AlloSCT, respectively. Discussion. this retrospective study suggests the
favourable high predictive value of PET negativity in patients with lym-
phoid malignancies after AlloSCT. Moreover, PET proved useful to mon-
itor and to detect early disease relapse or progression during follow-up,
guiding DLI-based immunotherapies, which are more effective when
disease burden is limited. More cases are warranted to confirm our data.
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PU-057
ENHANCED BONE MARROW HARVESTS FROM ALLOGENEIC HLA-ID SIBLINGS DONORS
RESULT AND IN CD34+ CONTENT AND NEUTROPHIL ENGRAFTMENT TIME EQUIVALENT
TO PBSC SOURCE AND IN A LOW TRM 

Milone G, Mercurio S, Coppoletta S, Murgano P, Poidomani M, 
Avola G, Privitera A, Battiato K, Camuglia MG, Leotta S, Giustolisi R

Divisione di Ematologia e Unità di Trapianto di Midollo, Ospedale Ferrarotto-
Catania, Italy

Introduction. Number of infused HSC is considered to have an impor-
tant effect after BMT on patient's survival, patients receiving a number
of CD34+ cells below median having a lower survival. In order to
increase the median number of CD34+ cells infused and to improve sur-
vival we have optimized our bone marrow harvest technique. Aim of
our study was to compare characteristics of inoculum, engraftment times
and TRM after allogeneic transplants using Enhanced Bone Marrow or
PBSC harvest. Methods. A group of 65 consecutive allogeneic patients
was studied. Patients received HLA identical transplant from sibling for
various malignant diseases; assignment to either source group was decid-
ed based on disease status and on donor sex; 36 pts received BM and 29
PBSC. Optimization of BM Harvests was obtained using large and mul-
ti-bore needle (11 g), small volume of aspiration (3-5 mL) and allowing
only to experienced physician to perform the procedure. PBSC were
mobilized with G-CSF 10 mcg/Kg day with a target infusion dose of
5×106/Kg. Median donor weight was 74,5 Kg in BM group and it was
71,2 Kg in PBSC group (t-test: p= 0,6). GVHD prophylaxis was done in
both groups with CSA plus standard dose MTX and number of MTX
doses was not different in BM and PBSC groups (3,41 versus 3,48).Vol-
ume of harvested BM (ml/Kg donor weight) was 17,8 mL/Kg (range 11-
25 ml/Kg). Results. Median number of CD34+ cells in BM group was
6.0×106/Kg recipient weight (range 2.4-17.8) and it was 5.6×106/Kg recip-
ient weight in PBSC group (range 3,4-10.2) (p= 0.6). On the contrary
Median number of TNC/Kg (recipient weight) in BM group was signif-
icantly lower in respect to what found in PBSC: 4.1×108/ (range 2.9-7.3)
versus 6.1 x 10e8/ Kg (range 3-12.9) p=0.0009. Engraftment time to N.
>0.5×109/L, was comparable in the two groups: 18.3 days in BM and 18.0
in PBSC group (log rank: p=0.4), no patients received G-CSF administra-
tion. A count of PLT> 50.000 was reached faster, in PBSC group (medi-
an at 15 days) in respect to BM (median at 18 days) (log rank: p=0.08).
In patients transplanted in early phase of their disease, OS was 80% in
BM group and 70% in PBSC group (log-rank p=0.4) while in advanced
phase patients OS was significantly better after BM transplantation in
respect to PBSC (65% versus 20%: log rank: p=0.01). TRM at 1 year was
4.7% in BM group while it was 27.3% in PBSC (estimated by KM). Dis-
cussion. In conclusion enhanced BM harvest results in a CD34 content
and myeloid engraftment time equivalent to PBSC and in a low TRM.

PU-058
EVALUATION THE ROLE OF PLASMINOGEN/PLASMIN SYSTEM IN ANGIOGENESIS BY
ANTIPLASMINOGEN MONOCLONAL ANTIBODIES

Maleki A,1 Mansouri K,1 Mirshahi M,2 Pourfathollah AA3

1Kermansha Social Security Organization; 2Department of Biochemistry, Facul-
ty of Sciences, Tarbiat Modares University; 3Department of Hematology, Facul-
ty of Medicine, Tarbiat Modares University, Iran

Angiogenesis, the formation of new blood vessels from existing vas-
culature, is involved in normal development but also in a variety of
pathologies such as cancer, atherosclerosis and ocular diseases. Activa-
tion of fibrinolytic system is essential in angiogenesis process. Glu-plas-
minogen, the inactive precursor of plasmin, is the most important com-
ponent of fibrinolytic system. New information about the steps partic-
ipate along the angiogenesis pathway, and the molecules responsible
for these events, has led to a variety of novel, and increasingly mecha-
nism-based, approaches for the development of angiogenesis inhibitors.
Among these approaches, monoclonal antibodies as effective biological
molecules are very important. In this study we evaluated the role of
plasminogen/Plasmin system in angiogenesis by two antiplasminogen
monoclonal antibodies A1D12 (that is against to N-terminal domain of
Glu-plasminogen) and MC2B8 (that is against to C-terminal domain of
Glu-plasminogen). For this propose, in the first step we set an in vitro
angiogenesis model by cytodex-3-microcarier attached endothelial cells.
In subsequent we studied the effect of antibodies on angiogenesis

process in presence of controls. Obtained results showed that MC2B8
can inhibit angiogenesis process. In contrast, A1D12 antibody can acti-
vate in vitro angiogenesis process. 

PU-059
AFTER AUTOLOGOUS PBSC TRANSPLANTATION PEG-FILGRASTIM DETERMINE IN 
COMPARISON TO FILGRASTIM A FASTER NEUTROPHIL ENGRAFTMENT AND AN EARLIER
RECONSTITUTION OF CIRCULATING LYMPHOCYTES 

Milone G, Battiato K, Murgano P, Coppoletta S, Pinto V, Mauro E,
Poidomani M, Leotta S, Camuglia MG, Farsaci B, Giustolisi

Divisione di Ematologia ed Unità di Trapianto di Midollo, Ospedale Ferrarot-
to; Catania, Italy

Introduction. PEG-FILGRASTIM has been used after autologous trans-
plantation, however data obtained in randomised studies are limited. 
Methods. We have conducted a randomised study aimed to compare
usefulness of these different growth factors after Autologous transplan-
tation using PBSC. 45 adults patients receiving high dose chemothera-
py because various haematological disease were studied, 29 pts were
affected with MM, 16 pts with lymphomas. 23 pts received PEG-FIL-
GRASTIM on day +3 as a single s.c. injection while 22 pts were ran-
domised to receive FILGRASTIM at dose of 300 mcg/day from day +5
to day N> 0.5×109/L. The two groups were comparable for age(p=0.56),
sex (p=0.7), diagnosis (p=0.21), advanced phase patients (p=0.5), WBC
(p=0.9), type of conditioning (p=0.2), infused CD34+ (p=0.20). Results.
Neutrophil engraftment (N>0.5×109/L) was faster after PEG-FILGRAS-
TIM (meadian day: 10.3) in respect to what found after FILGRASTIM
(median day: 11.0), p=0.06. Engraftment to >20×109/L PLT was not dif-
ferent (p=0.17) in the two groups. Febrile neutropenia was diagnosed in
58.5% of patients treated with FILGRASTIM and 41% in those treated
with PEG-FILGRASTIM (p=0.4). We evaluated at day +11 number of
lymphocytes in P.B. and in the group treated with PEG-FILGRASTIM
lymphocyte count was 0.636×109/L while in group treated with FIL-
GRASTIM it was 0.426×109/L (p=0.08). Discussion. In conclusion this
study shows that after A-PBSC transplantation PEG-FILGRASTIM deter-
mines in respect to FILGRASTIM a faster neutrophils engraftment and
a earlier recovery of lymphocyte counts.

PU-060
A CASE OF PRIMITIVE LARGE B-CELL TESTICULAR NHL IN MULTIPLE MYELOMA.

Andriani A,1 Villivà N,1 Bibas M,1 Pizzo M,2 Balsamo G,3

De Angelis C,4 Martini ME3

1Department of Medicine, Haematology Unit; 2Department of Surgery; 3Depart-
ment of Pathology; 4Department of Radiology, Ospedale San Giacomo, Rome,
Italy

We report a case of multiple myeloma (MM) in remission after Borte-
zomib (BTZ) treatment that developed high grade testicular non-
Hodgkin lymphoma. Case Report. Man, 77 years old, in observation for
a monoclonal component (MC) IgG(K). He came to our institution in
11/04 because of hypercalcemia and increasing monoclonal component
(gr 5.0%). Bone marrow aspiration showed 70% of plasma cell infiltra-
tion. Because of kidney insufficiency, hypercalcemia and anaemia, treat-
ment with pamidronate, hyperidratation and MP was started. Cycles
were repeated every four weeks until partial remission. In 8/02 because
increasing of MC, CTX+DMZ every 4 weeks, was started. After six
cycles treatment with thalidomide 100 mg/day was started. Patient pro-
longed this dosage until 12/03 when peripheral neuropathy appeared
and dosage was tapered to 100 mg for 10 days a month. After two years
progressive anemization was observed and bone marrow biopsy
revealed 36% of plasma cells infiltration with 6.5% of cells with 13q14
deletion. We started BTZ+DMZ every 21 days. After six cycles a reduc-
tion of MC without signs of plasma cells infiltration was reached. 2
months after, a progressive testicular tumefaction appeared. After
ecothomography, TC, RMN and failure of antibiotic therapy transin-
guinal-orchiectomy was performed. Testicular histology showed dif-
fuse infiltration of testis by large lymphoid cells with evident cytoplasm
and vescicular nuclear with prominent central nucleolus. Areas of necro-
sis were present. Neoplasia infiltrated albuginea and initial portion of
spermatic funicular. Immunoistochemistry examination showed positiv-
ity of lymphoid cells for CD20,CD79α,Bcl2, partially positivity for Bcl6
and negativity for CD3,CD5,CD10,CD30,CD138,EMA. Cyclant cells
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(Mib-1+) were more than 90%. Bone marrow biopsy was negative for
lymphoma and plasma cells involvement. Cytogenetic study showed a
complex cariotype with 44-46 chromosomes in 70% of metaphases: -Y,-
18,-20,-21 and long arm 20q11 deletion were more frequent abnormal-
ities; only 30% of metaphases were normal. Patient began R-CHOP21
with intratecal PDN+MTX, followed by local radiotherapy. Actually
patient is alive and he is doing his third cycle of chemotherapy. Discus-
sion. Testicular localization of MM is a rare occurrence and usually report-
ed as primitive extramedullary plasmacytoma or during the course of
typical MM. In our knowledge, at present, this is the first case described
in the literature of testicular NHL during MM. 

PU-061
NON MYELOABLATIVE CONDITIONING REGIMEN WITH TOTAL LYMPHOID IRRADIATION
AND ANTI THYMOCYTE GLOBULIN IN PATIENTS WITH ADVANCED HEMATHOLOGICAL 
DISEASES. PRELIMINARY DATA OF SINGLE INSTITUTION

Messina G, Spiniello E, Quartarone E, Fedele R, Moscato T, Irrera G,
Massara E, Martino M, Cuzzola M, Marcuccio D, Al Sayyad S,1

Console G, Pucci G, Iacopino P
1Unità Operativa di Radioterapia; Centro Unico Trapianti Cellule Staminali e
Terapie Cellulari A. Neri, Azienda Ospedaliera Bianchi-Melacrino-Morelli,
Reggio Calabria, Italy

Background. Following the experience of the Stanford group, in the
last months in our Institution we introduced a new approach to treat the
patients with advanced haematological diseases. The conditioning reg-
imen with total lymphoid irradiation (TLI) plus antithymocyte serum
was used. Aim of the study. To assess the outcome of patients undergone
to an allogeneic hematopoietic stem cell transplantation with this pro-
tocol of treatment. Methods and Patients. Between November 2006 and
April 2007 we transplanted five patients (3 males and 2 females) from
HLA identical sibling donors. Median patient age was 40 years (r.25-58).
The stem cell source was unmanipulated peripheral blood in all cases.
The conditioning regimen was classified as reduced intensity. TLI was
administered at a dose of 80 cGy daily, starting 11 days before transplan-
tation until a total of 10 doses (800cGy) and antithymocyte globulin
(Thimoglobulin Sangstat) at a dosage of 1,5 mg/kg starting on -11 day
through-7day. Four patients had lymphoproliferative diseases (2 cases of
NHL , 1 of HL,1 of B-CLL relapsed after autologous peripheral blood
transplantation) and 1 ANLL in first CR with unfavourable prognosis.
The prophylaxis of GvHD consisted of cyclosporine-A started on day -
3 and Mycophenolate Mofetil started on the first day after transplanta-
tion. The status of hematopoietic chimerism was determined every
month after transplantation. Results. The median follow-up was 58 days
(r. 10-163 dd). The median number of CD34 and CD3 positive cells
infused was 5×106/kg (r.4,2-5,4) and 2,4×108/kg (r. 0,9-5,8), respectively.
All patients were discharged from hospital the day after the graft infu-
sion and only one patient was hospitalized newly because of bacteremia.
The evaluation in one patient is too early (+10 dd). The patients evalu-
able for disease (1 NHL, 1 HL, 1 B-CLL) obtained complete remission or
near complete remission while the case with ANLL remains in CR after
60 days after transplant. The status of genomic chimerism was of donor
(100%) in three cases evaluable. We observed 2 cases of cutaneous acute
GvHD (grade II). Conclusions. In this small setting of patients a condition-
ing regimen including TLI and antithymocyte serum is feasible with
minimal side effects. In spite of short follow-up, we not observed severe
acute GvHD while we noted the antitumor effects of the graft. Further
investigations are requested to confirm these preliminary results. 

PU-062
RETROSPECTIVE ANALYSIS ON 34 CONSECUTIVE PATIENTS WITH ANLL SUBMITTED TO
ALLOGENEIC BONE MARROW TRANSPLANTATION FROM HLA MATCHED RELATED DONOR

Messina G, Fedele R, Quartarone E, Moscato T, Massara E, Console G,
Irrera G, Martino M, Pucci G, Callea I, Pontari A, Cuzzola M, 
Magro D,1 Musolino C,2 Iacopino P
1Divisione Ematologia di Catanzaro; 2Policlinico Universitario Cattedra di Ema-
tologia di Messina; Centro Unico Trapianti Cellule Staminali e Terapie Cellu-
lari A. Neri, Azienda Ospedaliera Bianchi-Melacrino-Morelli”, Reggio Cal-
abria, Italy

We evaluated the outcome of a setting patients with ANLL transplant-
ed from sibling donor HLA matched. Patients and Methods. Between
December 1993 and March 2003 we transplanted 34 patients (18 males

and 16 females) with median age of 42 years (r.18-56). All patients were
affected by ANLL (23 in CR and 11 in advanced disease) and before
transplantation they were treated in according to conventional protocols.
The source of stem cells was in 17 cases peripheral blood stem cells
(PBSC) and in 17 cases bone marrow (BM). The main conditioning reg-
imen was BuCy2 performed in 25 patients while 9 patients received var-
ious combinations of chemotherapies. Three of them submitted a dou-
ble unplanned program of allogeneic transplant because of experienced
relapse of disease. The GvHD prophylaxis consisted of Cyclosporin-A
started on -1 and Methotrexate on day +1,+3,+6 and +11.Chimerism
was determined by qualitative VNTR-STR polymorphic analysis. Results.
All patients engrafted. The median number of CD34 positive cells
infused in patients transplanted with PBSC was 8,7×106/kg (3-12,6) while
the patients infused with BM received a median number of 288×106/kg
(r.160-529) mononuclear cells. The median time to reach ANC
>100/microl and PLT >30.000/microl was 13 (r. 7-25) and 17 days (r.13-
157), respectively. Grade 2-4 of mucositis in 27 (79,4%) patients and
fever in 26 (76,4%) patients were the major complications observed dur-
ing aplasia phase. Acute GvHD grade II-IV was described in 3 (8%) and
4 (11%) patients infused with PBSC and BM, respectively. Chronic
GvHD was observed in 2 (5%) and in 4 (10%) patients infused with
PBSC and BM, respectively. The chimerism tested only in 14 patients
showed a stable MC. Overall, 16 (47%) patients died for: ANLL (9),
acute GvHD (3), infection diseases (3), metabolic disorders (1).The
patients died for ANLL were transplanted in advanced disease. Eighteen
(53%) patients are alive and well after a median follow-up of 76 months
(52-132). Conclusions. The incidence of the main complications (infec-
tions and acute GvHD) is acceptable. No difference in term of acute and
chronic GvHD was observed in this small number of patients transplant-
ed with BM or PBSC. The best results of outcome were observed in
patients with CR of disease at the transplant.

PU-063
PRELIMINARY COMPARATIVE ANALYSIS BETWEEN ORAL AND INTRAVENOUS 
FORMULATION OF BUSULFAN IN PATIENTS WITH ACUTE MYELOID LEUKAEMIA AND
UNDERGONE TO AUTOLOGOUS STEM CELL TRANSPLANTS

Messina G, Moscato T, Quartarone E, Fedele R, Irrera G, Massara E,
Martino M, Console G, Pucci G and Iacopino P.
Centro Unico Trapianti Cellule Staminali e Terapie Cellulari A. Neri, Azienda
Ospedaliera Bianchi-Melacrino-Morelli, Reggio Calabria, Italy

Introduction. The BuCy2 remains the main conditioning regimen for the
treatment of patients undergone to autologous stem cell transplant for
acute myeloid leukaemia. In the past, the oral formulation of Busulfan
(Myleran) (OB) was the only one available. In the last years, the intra-
venous drug (Busilvex) (IB) was mainly introduced for allogeneic bone
marrow transplant. Aim of the study. To assess the toxicity and efficacy of
these different formulations in a small setting of patients affected by
acute myeloid leukaemia with similar characteristics in term of age, sex,
transplant status, type of cells infused. Patients and Methods. We evaluat-
ed 10 patients (6 males and 4 females) with median age 54 years (r.31-
61) with acute myeloid leukaemia in first CR. Five patients received OB
at the conventional dosage of 1 mg/kg every 6 hours for 4 consecutive
days. The remaining patients had IB at the dosage of 0,8 mg/kg for 4 con-
secutive days. Both groups completed the conditioning regimen with
Cyclophosphamide at the dosage of 60 mg/kg/d for 2 consecutive days.
The median number of CD34 positive peripheral cells infused was
7×106/kg (r.2,7-12). All patients received antimicrobial prophylaxis. 
Results. All patients engrafted. The cases of toxicity in both groups are
listed in Table 1.

Table 1. 

OB IB

Fever 5 5

Mucositis 4 4

Organ disfunction 2 1

Neurological effects 1 0

The median follow-up after transplant was 14,6 months (r.2,4-34,5)
and 10 months (1-12) for OB and IB group, while PFS was 13,6 months
(2,4-19) and 10 months (1-12), respectively (p=ns). Finally, in term of
costs the complete course of Busilvex is significant higher than the

haematologica/the hematology journal | 2007; 92(s3) | 221

41° Congress of the Italian Society of Hematology Bologna, Italy, October 14-17, 2007



Myleran (€5000 vs €100). Conclusions. In this analysis, limited by the
small cases investigated, we not observed significant difference in term
of toxicity and efficacy in these two groups. Further investigations are
requested to confirm these results considering the high costs of treat-
ment for patients of OB group.

PU-064
ABILITY OF PALIFERMIN TO DECREASE INCIDENCE AND SEVERITY OF ORAL MUCOSITIS
IN PATIENTS WITH HEMATOLOGIC CANCERS RECEIVING CONDITIONING FOR 
AUTOLOGOUS STEM CELL TRANSPLANTATION. THE CAGLIARI EXPERIENCE

Deplano S, Baronciani D, Depau C, Pilo F, Fanni A, Massa A, Sabiu D,
Angelucci E

U.O. Ematologia e CTMO Ospedale Oncologico A. Businco Cagliari, Italy

Oral mucositis is a well Known, potentially devastating side effect of
intensive chemotherapy and currently no standard therapy is available
to prevent severe oral mucositis. We tested the efficacy of Palifermin
(recombinant human keratinocyte growth factor) to decrease severe oral
mucositis induced by high dose chemotherapy conditioning for autolo-
gous stem cell transplantation. Since October 2005 to September 2006,
in the course of an Amgen multicentric trial, 15 patients (12 male, 3
female; median age 49, range 19-65) with haematologic cancers (4 with
Multiple Myeloma, 2 with Acute Myeloid Leukemia, 2 with Hodgking
disease and 7 with Non Hodgking Lymphoma) received Palifermin (60
micrograms per kilogram of body weight per day intravenously) for 3
consecutive days immediately before the initiaton of conditioning ther-
apy and after autologous stem cell transplantation. Oral mucositis was
evaluated daily for 28 days after transplantation using the WHO oral tox-
icity scale. Conditioning therapy consisted of melphalan 200 mil-
ligrams/metrosquare for patients with multiple myeloma, busulfan 16
milligrams/kilogram and cyclophosphamide 120 milligrams/Kilogram
for patients with acute myeloid leukemia, BCNU 300 milligrams/met-
rosquare,etoposide 400 milligrams/metrosquare, ara-C 800 milligrams/
metrosquare, melphalan 140 milligrams/metrosquare for patients with
Hodgkin and non Hodgkin lymphoma. The main adverse events were
rash (20%), pruritus (6%), taste alteration (33%), transient increase of
serum amylase (6%) and skin iperpigmentation (6%). All these events
were transient and mild in severity, only in one case led to the discon-
tinuation of the drug. Among the 15 patients treated with Palifermin, 11
had no mucositis at all, 2 had an oral mucositis of grade 1 and 2 patients
presented an oral mucositis of grade 2. The duration of mucositis in
those patients was 4 days. None developed WHO grade higher than 2
oral mucositis, none required parenteral nutrition nor opioid medication.
Then we compared the incidence and severity of oral mucositis in a
matched control group of 30 patients (Ratio 1:2) with the same charac-
teristics in terms of median age, type of disease and conditioning ther-
apy who undergone autologous stem cell transplantation from Novem-
ber 2004 to September 2005 not receiving Palifermin. Among these
patients, 9 had an oral mucositis of grade 3 , 7 had an oral mucositis of
grade 2, 8 had not mucositis at all (p=0.05). Among these patients 2
required parenteral nutrition and 8 opioid analgesics. Palifermin reduced
the incidence and severity of oral mucositis in patients candidate to high
dose chemotherapy and autologous stem cell transplantation.

PU-065
EFFICACY OF HIGH-DOSE THERAPY FOLLOWED BY AUTOLOGOUS STEM CELL 
TRANSPLANTATION IN LYMPHOMAS: THE CAGLIARI EXPERIENCE

Deplano S, Baronciani D, Depau C, Pilo F, Cabras G, Mamusa A, 
Sabiu D, Angelucci E

U.O. Ematologia e CTMO Ospedale Oncologico A. Businco Cagliari, Italy

Autologous stem cell transplantation has proven to be an effective
approach in selected patients with Hodgkin’s (HL) and non Hodgkin’s
lymphoma (NHL). The purpose of this study was to evaluate the long
term outcome of high dose therapy followed by autologous stem cell
transplantation in 77 patients affected by lymphomas treated in our
institution. From January 2002 to December 2006 57 consecutive
patients with NHL (median age 49, range 22-64) and 20 consecutive
patients with HL (median age 39, range 20-61) were treated in our Cen-
tre with myeloablative therapy followed by autologous stem cell trans-
plantation. Among the patients with NHL, 44 (77,1%) were diagnosed
with Diffuse Large B Cell Lymphoma, 5 (8,7%) with follicular lym-

phoma, 3 (5,2%) with mantle cell lymphoma, 3 (5,2%) with central
nervous system lymphoma and 2 (3,5%) with MALT lymphoma. The
majority of patients (63%) had advanced disease (17 stage III, 19 stage
IV of Ann Arbor classification); 31 (54%) had received first line therapy
and 26 (46%) up to 3 lines of conventional chemotherapy before autol-
ogous transplant. Fifty-four of the 57 patients with NHL received BEAM
(BCNU, Etoposide, Cytarabine, Melphalan) as conditioning regimen;
the 3 patients with central nervous system lymphoma received BET
(BCNU, Etoposide, Thiotepa). Median CD34+ cell number for transplan-
tation was 3,25×106 per kilogram of body weight, median time for
platelet recovery (> 20.000/microliter) and for leucocyte recovery (>
500/microliter) were 12 and 11 days, respectively. With a median follow
up of 30 months (range 3-62), 46 of the 57 NHL patients (80%) are alive
and 11 (19%) died, 2 for Transplant Related Mortality (TRM), 7 for pro-
gression of disease and 2 for other transplant not related causes. Among
the 46 alive patients, 42 (91%) are in complete remission, 2 (4,3%) had
a relapse and 2 (4,3%) obtained a partial remission. Among the 42 NHL
patients who achieved a complete remission after transplantation, 18
(42%) were in complete remission even before the transplant, 24 (57%)
were in partial remission. Among the 11 NHL relapsed patients, 10
(90%) were in partial remission before the transplant and one was in
complete remission. Among these patients median disease free survival
was 12 months (range 3-48). The 2 NHL patients who obtained a par-
tial remission had the same pre-transplant status. Among the 20 HL
patients, 12 (60%) had advanced disease (7 stage III, 5 stage IV of Ann
Arbor classification). All of them had received 2 to 5 lines of chemother-
apy before autologous transplant. Conditioning regimen administered
was BEAM. With a median follow up of 30 months (range 3-62),13 of
the 20 HL patients (65%) are alive, 7 (35%) died, all of them for disease
progression. Autologous stem cell transplantation resulted in a complete
remission in 7 patients (35%) and in a partial remission in 2 patients
(10%). Eleven patients had a relapse(55%). Among the 7 HL patients
who achieved a complete remission after transplantation, 2 (28%) were
in complete remission even before, 5 (70%) were in partial remission.
Among the 11 HL relapsed patients, only 1 was in complete remission
before the transplant, 10 were in partial remission. Among these patients
median disease free survival was 3 months (range 2-24). Our results con-
firm the efficacy of high dose therapy followed by autologous stem cell
transplantation in patients affected by Hodgkin and non Hodgkin lym-
phomas. The incidence of relapse is higher in the HL group probably
because most of these patients underwent high dose therapy after at
least 2 or 3 relapses with conventional chemotherapy and many of them
were not in complete remission at the time of the transplant. However
in this group of patients autologous transplant appears to increase dis-
ease free survival. Better results were obtained by the NHL group in
which the majority of patients (73%) achieved a complete remission
after high dose therapy and the incidence of relapses is lower (19%) and
occurred in most cases (90%) in patients who were not in complete
remission at the time of the trasplant. Therefore status pre-trasplant
seems to be an important prognostic factor for the outcome of this ther-
apeutic approach.

PU-066
HEMATOPOIETIC STEM CELL TRANSPLANTATION AFTER REDUCED INTENSITY 
CONDITIONING REGIMEN (RIC-HSCT) IN ADVANCED HEMATOLOGIC MALIGNANCIES:
THE CAGLIARI EXPERIENCE

Baronciani D, Depau C, Deplano S, Pilo F, Massa A, Sabiu D, 
Dessalvi P, Lai G, Angelucci E

UO Ematologia, CTMO, Ospedale A. Businco Cagliari, Italy

Reduced intensity conditioning regimens have been used in the recent
years with the aim to decrease transplant related mortality( TRM) and
to extend this procedure to a wider patient population. We report a ret-
rospective study concerning 22 patients who underwent RIC-HSCT for
hematologic and non-hematologic malignancies (6 Females, 16 Males ,
median age 50 years, range 20-64), between March 2002 and March
2006. Diagnosis were: 2 AML, 4 MDS, 2 CLL, 3 NHL, 2HD, 2 IMF, 5
MM, 1 SAA, 1 metastatic colon cancer ); all patients had advanced heave-
ly treated disease . At transplant 4 patients were in complete remission
(CR), 1 in partial remission (PR) and 17 in progressive disease (PD).
Peripheral blood stem cells (PBSCs) were used in 14 patients and bone
marrow in 8, all derived from HLA identical related donors. As condi-
tioning all patients received Thiotepa based regimens in association with
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Fludarabine, Cyclophosphamide and melphalan according to their pri-
mary disease. As GVHD prophylaxis all patients received Cyclosporine
A (CSA) and sMTX . After transplant 5 patients developed Acute Gvhd
(4 ex novo, 1 after DLI) ; it was grade I in 3 and grade III in 2. Chronic
Gvhd occurred in 6 patients ; it was limited in 5 , severe in 1. Twelve (12)
out of 22 patients (54%) died in this group ( 6 for relapse or progression
disease, 6 for TRM ), 10 pts are alive (5 in CR , 5 with the disease ). With
a median follow up di 21 months, the 4 year probability of overall sur-
vival (OS) and event-free survival ( EFS) are 33% and 21% respectively.
This limited experience underlines that RIC-HSCT may be a treatment
option for a subgroup of high risk or older patients but a still high rate
of failure persists due to the recurrence of the underline disease. Disease
status at transplant remains the most important risk factor for outcome.

PU-067
ACUTE LEUKEMIAS AND MOLECULAR MARKERS COOPERATIVE STUDY BETWEEN 
CANCER HOSPITAL A. BUSINCO CAGLIARI AND CANCER INSTITUTE S.O.L.C.A. OF 
CUENCA IN (EC)

Culurgioni F, Lilliu S, Pala G, Cardia D, Zucca MG, Sedda G, 
Ennas MG, Angelucci E
Unità Operativa di Ematologia e Centro Trapianti Midollo Osseo, Ospedale
Oncologico A. Businco, Asl 8 Cagliari, Italy

Introduction. This molecular study on acute leukaemias is the result of
the collaboration between Department of Haematology and Transplant
of Cancer Hospital Businco, of Cagliari(I) and Molecular laboratory of
Cancer Institute S.O.L.C.A. of Cuenca (EC). Prognosis, diagnosis and
follow up in children an adults with Acute leukemias have been stud-
ied. Source of Ecuadorian samples were patients who come from Azuay
countries, Loya, El Oro, Rio Paute. Countries with high deforestation tax,
few health services, high use in agriculture of chemicals associated with
high poverty level and high incidence of chronic disease in blood, pneu-
monia, breast. Ecuadorian population studied is included in a geograph-
ic area of 700.000 km2, 6% were Indios, 0.25% nigger, 94% half-caste
white. Ecuadorian incidence of Acute limphoblastic Leukemias was 3.0
/year/100.000 people; AML 1.4 /year/100.000 people. High frequency
were observed in children (0-14 years) with a 66% of tumor deaths.
Among ALL pediatric case, 80% were type B, among B-ALL 72% case
of adults were type L2 and 75% of children type L1 according to F.A.B.
classification. Molecular analysis were performed in Cuenca( EC) and
only samples of positive case were sent in molecular Biology of Cagliari
for confirmation of results and sequence analysis. Objective. To create a
new molecular laboratory for ALL/AML diagnosis in Cuenca (EC) was
the aim of the study. Materials. From February 2000 to February 2005 in
Cancer Institute S.O.L.C.A of Cuenca (EC ) 261 cases (137 male, 124
female) with lymphoprolipherative disease,119 of them were acute
leukemias (38 AML and 81 ALL)) were analyzed. Methods. All cases were
evaluated with Polymerase chain reaction, BIOMED I PCR protocol
were performed to value t(1;19), t(9;22), t(8;21), t(15;17), t(12;21)
rearrangements, while for MLL rare translocations study t(6;11),t(9 ;11)
t(11;19) were been used probes and procedure kindly provided from
Instituts fur Pharmazeutische Biologie JWG Universitaet Frankfurt.
Results. The 15% of patients showed genetic alterations (12% in adults
and 14% in children), 1% of children were positive to 1 Chromosome
deletion. In ALL, 1 case (1.23%) was positive to t(4:11) rearrangement,
all results were tested with BIOMED I protocol and confirmed with
sequence analysis. Considerations and conclusions. Molecular Results of
patients in Cuenca (EC) were confirmed with results of same samples
sent to Cagliari. To our collaboration, after 6 years the molecular labo-
ratory of Cancer Institute S.O.L.C.A. of Cuenca (EC) is an independent
structure for molecular diagnosis in leukemia, lymphomas, transplant
and cordonal blood procedure. 

PU-068
COMPLETE REMISSION OF A PRIMARY CUTANEOUS DIFFUSE LARGE B - CELL LYM-
PHOMA (PCDLBCL) LEG TYPE IN ELDERLY PATIENT BY MONOTHERAPY WITH RITUXIMAB

Giglio G,1 Antrilli A,2 Pollio AM3

1U.O.S. Onco, Ematologia; 2U.O.S. di Dermatologia; 3U.O. di Anatomia Pato-
logica, O.C. A. Cardarelli, ASREM, Campobasso, Italy

The primary cutaneous diffuse large B cell lymphoma of the leg is an
uncommon subset of pcDLBCL (about 10%), aggressive, that generally
hits the legs of elderly women with plates and/or nodules and that has

a rapids growth, a greater tendency to the dissemination and unfavor-
able prognosis. Histopathologic examination of the nodules showed
dense lymphocytic infiltrates with predominantly of large dysplastic B
lymphocytes cells CD20+ and component reactive T absent. The
immunophenotype of cells are CD20+, CD79a+, bcl2+, CD10–, bcl6 ±,
MUM-1/IRF4+. Generally the pcDLBCLs is not accompanied by the
translocation t(14:18). The survival to 5 years is of 50-60%. The prog-
nosis is influenced negatively by the presence of multiple lesions. The
therapy of choice is the chemotherapy with CHOP like protocols; the
radiotherapy can be utilized for the patients with single lesion. The rit-
uximab therapy alone or in combination to the chemotherapy is a valid
alternative. We report a case of 84-year-old , multimorbid women who
was affected by such a non - resectable large B-cell lymphoma, leg type
variant, disseminate to the skin of the forehead. The patient introduced
to the forehead nodules to clusters, easy bleeding of the diameter of 1-
2 cm, red and with most numerous plates satellites on a bottom erythe-
ma. The histology proven, exophytic, multi-nodular lymphoma difuse
large cells, leg type variant. The antiCD20 monoclonal antibody ritux-
imab was used as a first-line monotherapy in order to avoid local or sys-
temic toxicities inevitably linked to conventional treatment modalities,
i.e., radio- or chemotherapy. Rituximab was administered at a dosage of
375 mg/m2 i.v. eight times in weekly intervals with a standard premed-
ication. Low dose of cortisonic therapy was used only for the first four
weeks. Rituximab maintenance therapy was given once two months.
The treatment was well tolerated without any adverse reactions. A ini-
tial regression was observed at two weeks after the start of the rituximab
treatment, a remission of 75% at four weeks and a complete clinical
remission at eight weeks which is now stabile after six month. In con-
clusion i.v. therapy with eight cycles of the anti CD20 antibody ritux-
imab is a non–toxic and effective treatment for a subset of patients with
pcDLBCL (relapsed, aggressive entity, old patients, multiple lesions) and
appears to present an attractive alternative when radiation therapy is
contraindicated or unwanted.

PU-069
SUCCESSFUL TREATMENT OF A PATIENT WITH SJOGREN'S SYNDROME ASSOCIATED LOW
GRADE B NON HODGKIN’S LYMPHOMA WITH RITUXIMAB

Giglio G,1 Antuzzi G,2 Carrozza F,2 Musacchio M,2 Romito S2

1U.O.S. di Onco - Ematologia; 2U.O.C. di Oncologia; O.C. A. Cardarelli,
ASREM, Campobasso, Italy

Sjögren’s syndrome (SS) is a chronic autoimmune exocrinopathy of
unknown origin characterized by lymphocytic infiltration of lacrimal
and salivary glands resulting in dry eyes and mouth. Other systemic
manifestations include synovitis, neuropathy, vasculitis and the pres-
ence of autoantibodies, including anti-nuclear antibodies, anti – SSA/Ro
and anti–SSB/La and a rheumatoid factor. B lymphoid cells may play an
important part in primary SS. Ectopic lymphoid tissue formation and
lymphoproliferation are a hallmark of primary SS. We describe the case
of a 74 – year–old women with SS and low grade B non Hodgkin’s lym-
phoma (LnH) in whom rituximab was effective in the treatment of both
diseases. SS was diagnosed according to the criteria of the European
study group. Ocular and oral sicca symptoms included for more than 3
month, a pathological Schirmer test (< 5 mm/5 min), and pathological
salivary scintigraphy. Antinuclear antibodies and Ro/SSA were detected
and, later on, anti- fodrin antibodies. Complement levels were normal,
cryoglobulin was negative, globulins were reduced and beta2 microglob-
ulin, ferritin and LDH were increased. Biopsy of angle external superior
eyelid shows lymphoid hyperplasia with rare elements CD20+. The
biopsy of left subjaw gland showed infiltration of small elements lym-
phoid T and B, CD5+ and CD20+ with numerous plasma cells and histi-
ocytis CD 68+. The biopsy of left lateral cervical node showed peripher-
al B LnH of low grade, marginal type with plasmocytic differentiation,
CD20+ with restriction chains K. A computed tomography scan (CT)
total body showed no lymphadenopathy. A CT of the orbits showed
swelling external angle of the orbits bilaterally. The LnH was performed
at stage IA. She was treated at various time with low dose of steroid and
hydroxychloroquine unsuccessfully. RT and chemotherapy were not
effected. Patients were treated because of persistence of her symptoms
and for LnH low grade CD20+ with 4 infusions of rituximab (375 mg/m2)
given weekly after standard pre-treatment. Patients were evaluated,
using immunologic, salivary/lacrimal function, and subjective parame-
ters, at baseline and at 5 and 8 and 12 weeks after the first infusion and
significant improvement of subjective symptoms and an increase in sali-
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vary and lachrymal gland function was observed. Rituximab is a prom-
ising agent in the treatment of SS associated too LnH. B cell depletion
by rituximab may also attenuate the activity of SS. 

PU-070
COMPLETE REMISSION INDUCED BY THALIDOMIDE IN A CASE OF ANGIOIMMUNOBLAS-
TIC T-CELL LYMPHOMA REFRACTORY TO AUTOLOGOUS STEM CELL TRANSPLANTATION

Gottardi M, Danesin C, Stefani PM, Salvadori U, Zanetti F, Sartor D,
Agostini P, Cavallin S, Calistri E, Gherlinzoni F
Haematology Unit, I Department of Medicine, Ca’ Foncello Hospital, Treviso,
Italy

Angioimmunoblastic T-cell lymphoma (AITL) has a poor prognosis
and unsatisfactory results have been obtained also with autologous stem
cell transplantation (ASCT). Its unique features, resembling an abnormal
immune reaction, support a rationale for the use of immunomodulato-
ry drugs in AITL therapy. We report a case of AITL refractory to ASCT
who achieved a six-months lasting complete remission with thalido-
mide. A 52-year old male presented in November 2005 with 2-months
history of B-symptoms. Generalized lymphadenopathies, splenomegaly,
hepatomegaly, bilateral pleural effusions, pancytopenia and hypergam-
maglobulinemia were evidenced. Lymph node and bone marrow biop-
sies revealed AITL. MACOP-B was ineffective therefore BFM protocol
was delivered as salvage therapy with slight resolution of lym-
phadenopathies and less than 5% lymphoma infiltration of bone mar-
row after 2 cycles. We then addressed the patient to ASCT. 4×106 CD34+

cells/kg were collected after IEV regimen. Evaluation of apheresis for
clonal TCR rearrangement resulted negative. The patient proceeded to
ASCT with BEAM preparative regimen but systemic symptoms, lym-
phadenopathies and splenomegaly progressed in parallel with
hematopoietic recovery. After a transient normalization of blood counts
pancytopenia recurred. Bone marrow aspiration and trephine biopsy
did not evidence dysplastic features but confirmed bone marrow
involvement. Because of the absence of a suitable sibling donor, thalido-
mide was offered to the patient and started in October 2006 at a dosage
of 200 mg/day. B-symptoms, lymphadenopathies and splenomegaly
completely resolved within 2 weeks. Normalization of the laboratory
tests occurred simultaneously. PET/CT scan and bone marrow trephine
biopsy resulted negative 1 month later. Due to peripheral neuropathy
thalidomide was delivered at a lower dosage (100 mg/day) from March
2007. In April 2007 AITL relapsed and the patient died 2 weeks later
because of the rapid progression of the disease. Few case reports have
recently documented a promising activity of thalidomide against AITL
however this is the first case of AITL refractory to ASCT that achieved
a complete remission with thalidomide treatment. This further evidence
of the therapeutic potential of thalidomide against AITL, even though
refractory, should encourage prospective clinical trials with thalidomide
or its analogues as first line therapy in this poor prognosis disease.

PU-071
CONCURRENT ADMINISTRATION OF RITUXIMAB AND HIGH DOSE CHEMOTHERAPY 
SUPPORTED BY AUTOLOGOUS PERIPHERAL BLOOD STEM CELL (ASCT) AS IN VIVO
PURGING FOR RELAPSED OR HIGH-RISK NON-HODGKIN LYMPHOMA 

Stefani PM, Salvadori U, Gottardi M, Zanetti F, Danesin D, Sartor D,
Agostini P, Cavallin S, Calistri E, Gherlinzoni F
Haematology Unit, I Department of Medicine, Ca’ Foncello Hospital, Treviso,
Italy

Rituximab probably represents the most relevant recent advance in
the treatment of non Hodgkin Lymphoma. Due to its favourable safety
profile and its synergism with anti-neoplastic drugs, many studies
addressed feasibility and safety of a concurrent administration of Ritux-
imab even in the setting of high dose chemotherapy mainly in relapsed
patients. However in these papers Rituximab was given during salvage-
treatment or after ASCT but not simultaneously with preparative regi-
men. Methods. We conducted a prospective study including patients
affected by Diffuse Large B cell Lymphoma or Follicular Lymphoma in
relapse or at high risk with the aim of evaluate safety and feasibility of
such an approach (demographic data in Table 1). All patients received
Rituximab 375 mg/mq in combination with mobilising regimen (1 dose
on the day 0 and + 7 of the treatment) and preparative regimen (1 dose
on the day before and 1 dose on the day after ASCT). Mobilising regi-

men was IEV (Ifosfamide, VP16, Epirubicin), while preparative regimen
were BAVC (Carmustine, Cytarabine, VP16, Cyclophosphamide) or
BEAM (Carmustine, Cytarabine, VP16, Melphalan). Patients previous-
ly treated with CHOP received BEAM to avoid cardiac toxicity. Results.
All patients engrafted; the median time to > 500/mcl neutrophils and to
> 20,000/mcl platelets was respectively 10 days (range 13-8) and 11 days
(range 6-15). Patients received a median of 3 red blood cell transfusions
and 2 platelet transfusions. No patient died of treatment-related-mortal-
ity. During neutropenia, 6 infectious events have been recorded: 4 sep-
ticemia (Staphylococci in 3 cases, E. Coli in 1 case), 1 CMV and 1 HHV6
reactivation. 12 months after ASCT the immune recovery evaluated by
immunoglobulin levels resulted still partial: however no infectious
events have been recorded in the same period (see Figure 1). After ASCT
all patients but one achieved a complete remission. The median follow-
up is 16 months (range 5-29). The OS and DFS are respectively 84.4%
and 66.3% (see Figure 2). 5 patients relapsed and 2 died of progressive
disease. The median time to relapse was 5 months. Discussion. Our study
show that concomitant administration of Rituximab during mobilising
regimen and preparative regimen is feasible and safe; without higher risk
of severe long-term infections. Longer follow up is needed to evaluate
any eventual advantage in terms of OS and DFS compared to previous
published studies.

Table 1. Demographic data.

Figure 1. IgG level baseline, 6 and 12 months after ASCT.

Figure 2. Overall survival and disease free survival.
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PU-072
EXTRAMEDULLARY RELAPSE OF MULTIPLE MYELOMA AFTER AUTOLOGOUS PERIPHERAL
BLOOD STEM CELL TRANSPLANTATION WITH SHIFT OF SERUM MONOCLONAL 
COMPONENT

Palumbo G, Franzese MG, Ruggiero T, Mangialetto N, Ricciardi A,
Capalbo S
Hematology Department, Ospedali Riuniti di Foggia, Azienda Ospedaliero Uni-
versitaria, Foggia, Italy

Introduction. Extramedullary manifestations with or without minimal
monoclonal component (MC) has been reported in about 15% of mul-
tiple myeloma (MM) patients after autologous peripheral blood stem
cell (PBSC) transplantation. Bortezomib is an effective agent in MM
patients with relapsed disease. Recent papers have shown on its effica-
cy in extramedullary disease (EMD). Aim. We are reporting the case of a
patient with IgG MM who had had, after autologous PBSC transplanta-
tion, IgD extramedullary relapse sensisitive to treatment with borte-
zomib. Case report. A 48-year- old man was diagnosed with IgG-lamb-
da MM in August 2000. He was treated with 4 cycles of VAD (vincristine,
doxorubicin, dexamethasone) chemotherapy, followed by high-dose
therapy with melphalan 200 mg/m2 and autologous PBSC transplanta-
tion achieving a complete response (CR) which was maintained with
subcutaneous alpha-2b-interferon 3MU/3d weekly. In November 2005
he presented a pericardial mass (8 x 4 cm) evaluated by chest radiogra-
phy, computed tomography (CT) scan and by echocardiogram. The sur-
gical operation removed the pericardial mass. Histological examination
showed diffuse monoclonal lambda plasma cells infiltration. Serum pro-
tein electrophoresis showed a small (0.4 g/dL) paraprotein in beta region
and serum immunofixation revealed IgD MC. Bone marrow aspirate
showed <10% plasma cells and skeletal X-ray survey showed the
absence of osteolytic lesions. In Dicember 2006 the patient started treat-
ment with bortezomib at the dose of 1.3 mg/m2 on days 1, 4, 8, 11 plus
dexamethasone at dose of 20 mg on days 1,2, 4,5, 8, 9, 11, 12 every 21
days. After 4 cycles CR was obtained with negative serum immunofix-
ation and absence of other clinical signs of disease. Discussion. The pat-
tern of relapse of MM after autologous PBSC transplantation is very het-
erogeneous. EMD at relapse is relatively frequent (about 15% of cases)
generally with the same MC presented at diagnosis. In our case the EMD
presented associated with shift of MC. The different clinical and labo-
ratory expression of relapse may be due to clonal selection after high-
dose therapy and could indicate the persistence of a resistant clone.
Moreover the effectiveness of bortezomib in case of EMD relapse, prob-
ably due to extensive tissue penetration, is confirmed by our experience. 

PU-073
IMMUNO-SUPPRESSIVE HIGH DOSE THERAPY AND AUTO-TRANSPLANTATION IN A CASE
OF RESISTANT THROMBOTIC THROMBOCYTOPENIC PURPURA (PTT) 

Pezzullo L, Graziano D,1 S.Rocco S, Bene L, Finizio O, Falco C,1

Buonanno MT, De Rosa C, Mettivier L, Mettivier V
Hematology Division A. Cardarelli Hospital; 1Immuno-hematology Division 
A. Cardarelli Hospital, Italy

The thrombotic thrombocytopenic purpura (TTP) it is a thrombotic
microangiopatia clinically characterized from: thrombocytopenia;
haemolytic anaemia; neurological deficit; renal insufficiency and fever.
The plasma exchange (PE), in association with steroids, it currently rep-
resents the first-line treatment. Among 11% and 36% of the patients
present recurrent episodes of TTP, in a majority of the cases it have shown
a severe deficit of the metalloproteasi ADAMTS13 correlated to an inhibi-
tion of nature anti-body. The high doses immunosuppressive therapy
(HDIT), with or without autologous transplantation (ASCT), has been
used in different autoimmune disease resistant for, with the immunolog-
ical reset followed by high doses therapy, to destroy the clones or oligo-
clones population of lymphocyte auto-reagents and to restore a function-
ality immunity normal. The experience in the TTP with this treatment is
limited. 47 year-old woman with recurrent episodes of TTP treated with
HDIT and auto-transplant. The patient has presented among 1999 and
2004, 6 episodes of TTP, initially treated with infusion of plasma, steroids
and vincristine, subsequently with PE and steroids. The remission of the
TTP more than one year has not lasted and the last episode in August
2004 has poor responded to the treatment and has exposed the patient
to serious danger of life. In September 2004, after mobilization with high
doses of cyclophosphamide (7 gr/mq) the stem cells have been harvests

(4×106/Kgs) and in December 2004, after conditioning with Fludarabine
(50 mg/mq from the day -6 a day -4); cyclophosphamide (60 mg/Kg day
-3); G-CSF (from day +1) and mycofenolate mofetil (600 mg/mq from day
-6), the patient has been auto-transplanted. Not has been shown fever in
aplasia and the patient has not had necessity of transfusion. The attach-
ment has been documented a day +8 after transplantation. The treat-
ment with mycofenolate mofetil has been continued for two years. Cur-
rently the patient is to +30 months from the transplantation and has not
had new episodes of TTP. The association HDIT/ASCT has been used to
the purpose to eliminate the auto-immunity in the patient through the
conditioning and to have a rapidly haematological recovery with the infu-
sion of stem cells. The use prolonged of mycofenolate mofetil has served
to control the new immunological order restored after such treatment.
Therapy has excellently been supported, have not been documented side
effects and the patient has had the longest period of remission. In con-
clusion such procedure can be an option for the treatment of the patients
with resistant autoimmune disease and not curable, also after treatment
with rituximab.

PU-074
SEQUENTIAL THERAPY OF RITUXIMAB AND THALIDOMIDE IN A CASE OF MULTRICENTIC
CASTELMAN'S DISEASE

Pezzullo L, Rocco S, Finizio O, Bene L, Ferrara MG, Martorelli C, 
Mettivier L, De Rosa C, Mettivier V
Hematology Division A. Cardarelli Hospital, Napoli, Italy

Castleman's disease (CD) was first defined in 1956 by Castleman.
Three pathologic classifications have been developed (hyaline vascular
variant, plasma cell variant, and mixed variant) and two clinical classifi-
cations (unicentric [unifocal or localized] and multicentric [multifocal or
generalized]). The multicentric presentation is often composed of lymph
nodes with the plasma cell or mixed pathology. This presentation
requires systemic therapy and prognosis is guarded. Associated systemic
symptoms are common. There is an increased incidence of CD in
patients with HIV. The human herpes virus-8 is associated with nearly
all of the HIV-associated CD cases and nearly 50% of non-HIV cases.
Interleukin (IL)-6 has also been shown to play a significant role in the
pathogenesis of the disease. We describe a case of multicentric (plasma
cells variant) CD, not HIV and HHSV8 correlated, has been treated
sequentially with rituximab and thalidomide. 33 year-old male, has been
hospitalized in the August 2006 for fever, systemic symptoms, anaemia
and peritoneal effusion. A TC has shown limpho-megaly in abdomen
(max 4 cm of diameter) and hepato-splenomegaly. For the bad and seri-
ous clinics conditions the patient has effected 2 operations (in
laparoscopy and laparotomy) for the biopsy of the lymph node for to
define the diagnosis of CD plasma-cells variant. in September 2006, for
to persist of the fever and of the bad general conditions waiting for the
histology, the patient has begun treatment with high doses of steroids
and not specific immune-globulins with modest improvement of the
general conditions and the fever, after the histological response the gen-
eral conditions of the patient are not good and don't start a chemother-
apy. In October 2006 the patient has weekly started treatment with rit-
uximab 375 mg/mq for 4 doses. Revalue in November 2006 the general
conditions are improve; the systemic and inflammatory symptoms have
disappeared. An effected TC has shown persistence of limpho-megaly
in abdomen unchanged in diameter and least reduction of the
splenomegaly. For such motive, in December 2006, the patient has begun
treatment with Thalidomide 100 mg/day. In February 2006, the patient
has good general conditions; the TC and PET have shown, respectively,
a modest reduction of the lymph nodes and captation in abdomen. The
patient continues the treatment. The CD multicentric is a difficult dis-
ease in the biological evaluation and as many difficult in the decision of
the treatment. Variable benefit has been achieved with single agent
chemotherapy, combination chemotherapy, interferon (IFN)-alpha, rit-
uximab, anti-IL-6 receptor antibodies, and thalidomide. This disease,
often, hides an aggressive lymphoma. Today the new drugs allow a not
aggressive therapy and many active. In literature, cases have been sig-
nalled treated with success with rituximab single agent (patient positive
HIV). While the results with the alone thalidomide are doubtful. This is
the first case where a sequential therapy has been effected with ritux-
imab/thalidomide, the results seem good (lymph nodes in abdomen and
the PET positive still persist) a more follow-up is necessary long to con-
firm the good results and to value if the patient gets a Complete remis-
sion of the limpho-proliferative disease.
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PU-075
ACUTE MYELOID LEUKEMIA IN THE ELDERLY, THE INTENSIVE CHEMOTHERAPY IT IS NOT
SUPERIOR OF LOW DOSE THERAPY AND/OR MAINTENANCE. OUR EXPERIENCE IN
PATIENTS OVER 65 YEARS

Pezzullo L, Finizio O, Rocco S, Bene L, Nunziata G, Ferrara MG, 
De Rosa C, Buonanno MT, Mettivier L, Mettivier V

Hematology division A.Cardarelli Hospital, Napoli, Italy

The treatment of acute myeloid leukaemia in elderly with age > 65
years is still debated. In literature numerous studies have valued the fea-
sibility of intensive chemotherapy in these patients. The aim of the
study is to value the difference in EFS and OS among 2 groups of AML
elderly patients treated with intensive chemotherapy (IC) or mainte-
nance (M). From June 2001 to May 2007 we have treated in our Divi-
sion 66 AML patients, 37 male and 29 female with median age of 73
years (66-90 years). 31 patients (18 M and 13 F with median age of 69,5
years) have received intensive chemotherapy (I.C. Flag and MICE) and
35 (20 M and 15 F with median age of 79 years) have received mainte-
nance (low dose cytarabine and/or support). In IC group 16 patients
(52%) have obtained to complete remission (CR) with to EFS and OS
media of 5, 3 and 8, 6 months respectively, the rate of TRM has been of
28%. In the M group the CR has been documented in 9 patients (35%)
with to EFS and OS media of 4,8 and 5,6 months respectively (Figures
1-2). 

Figure 1. 

Figure 2. 

This results have shown a best rate of CR in the IC group but the OS
(p:0.6) and EFS (p: 0.9) difference is not statistically significant in the
two groups. In conclusion the Intensive chemotherapy has not improved
the survival in AML elderly patients. New therapeutics strategy is nec-
essary for to improve the EFS and OS in these patients. Interesting is the
use of new drugs as: humanized anti-CD33 antibody (gemtuzumab
ozogamicin), tyrosine kinase inhibitors, 5-azacytidine(vidaza) and 5-
aza-2'deoxycytidine (decitabineTM; dacogen), multidrug resistance
inhibitors, farnesyl transferase inhibitors, histone deacetylase and pro-
teosome inhibitors, antiangiogenesis agents, FLT3 and antiapoptosis

inhibitors, are all options under investigation, in this poor disease espe-
cially in maintenance after a CR obtainable with an intensive or low dose
chemotherapy.

PU-076
COMPLETE AND PROLONGED REMISSION OF LINFOPLASMOCYTIC LYMPHOMA AND
REGRESSION OF ASSOCIATED SEVERE RENAL FAILURE AFTER TREATEMENT WITH
BORTEZOMIB

Monaco G, Liguori L, Focarile E, Iaccarino S, Troiano M, Abbadessa A
Struttura Complessa di Oncoematologia, Azienda Ospedaliera di Rilievo
Nazionale ed Alta Specializzazione S. Anna e S. Sebastiano di Caserta, Italy

Background. We describe a case of lymphoplasmocytic lymphoma,
refractory to conventional treatments, complicated with bone lesions
and acute renal failure, completely regressed after therapy with borte-
zomib. Case report. Woman, 48 years old, in march 1994 receives diag-
nosis of lymphoplasmocytic lymphoma, refractory to conventional
chemotherapy (chlorambucil, CHOP, fludarabine), immunotherapy (rit-
uximab), radiotherapy. She comes to our attention in november 2005 for
disease’s progression, associated to severe renal failure (sieric creati-
nine=3.65 mg/dL; creatinine clearance = 17.52 mL/min), caused by seri-
ous monoclonal proteinuria (21.500 mg/24h). We decide to use dexam-
ethazone (20 mg) and bortezomib reduced dose (1 mg/m2 twice a week
on days 1,4,8,11, for eight cycles). At the end of second cycle with borte-
zomib, there is a conspicuous reduction of proteinuria (350 mg/24h)
with partial recovery of renal function ( sieric creatinine = 1.7 mg/dL; cre-
atinine clearance=23.68 mL/min) Because of severe neurologyc toxicity
(convulsion, peripheric neuropathy) and appearance of herpetic lesions,
we decide to suspend treatment with bortezomib. After eleven months
from the end of treatment with bortezomib, PET total-body, shows only
a moderate hypercaptation on the anterior segment of lower lobe of
right lung. At a follow-up of seventeen months renal function results
clearly improved (sieric creatinine = 1.4 mg/dL; creatinine clear-
ance=44.57 mL/min) with normalization of proteinuria (104 mg/24h).
Discussion. Renal faillure in course of lymphoplasmocytic lymphoma is
a not frequent event. It is due to amount of paraprotein on endothelial
side of glomerular basal membrane. Generally standard treatments not
improves the renal failure. The therapeutic activity of the antiproteo-
some in myeloma and in different lymphomas is currently well docu-
mented (O'Connor et al., JCO 2005, 23 (4):676-684; K. Anderson et al,
JCO 2006 Annual Meeting Proceedings Part I. Vol 24 (18S): 7504). Oth-
ers autors have demonstrated the renal repair (A. K. Malani et al., Acta
Haematologica 2006;116 (4):255-258). Conclusions. Our case shows that
the proteosome inhibitor, bortezomib, can be used to improve not only
myeloma and lymphoma course but also to repair renal failure, when
caused by paraprotenemia/paraproteinuria. 

PU-077
COMPLETE REMISSION AFTER INFUSION OF PERIPHERAL BLOOD STEM CELLS IN
CHEMOTHERAPY-REFRACTORY ACUTE LYMPHOID LEUKAEMIA DURING APLASTIC
PHASE WITH BLASTIC BONE MARROW: REPORT OF TWO CASES

Rocco S, Pezzullo L, Finizio O, Bene L, Martorelli MC, Ferrara MG,
Buonanno M, Mettivier V
U.O.C. Ematologia, AORN Cardarelli, Napoli, Italy

Relapse is a common feature in ALL and is often refractory to
chemotherapy, leading in prolonged aplasia, infections, transfusion
requirement and keep out patients to new treatments. Here we report
2 consecutive cases in which infusion of previously collected peripher-
al stem blood cells (PBSC) during aplastic phase post-chemotherapy due
to leukemic infiltration of bone marrow has been followed by haema-
tological reconstitution and morphological and immunophenotypic
remission of the disease. Case n.1. Patient aged 22 years, male. Standard
risk of ALL relapsed two and a half years from diagnosis, treated with
high dose aracityn and mitoxantrone. On day 35 was still pancytopenic
with transfusion requirement and fever. Bone marrow examination
showed poor cellularity and about 60% of leukemic blasts. On day 40
PBSC collected two years after were infused with a cellularity of
6×106/kg. On day 55 complete recovery of aplasia was present and bone
marrow examination showed a rich normal population confirmed by
immunophenotypic assay. Patient has not compatible sibling. Case n. 2.
Patient aged 36 years, male. Standard risk ALL relapsed two years after
diagnosis, treated with high dose of idarubicin and aracytin. On day 35
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was still pancytopenic with transfusion requirement and fever. Can-
didemia and reactivation of cytomegalovirus were also present. Bone
marrow examination showed a leukemic infiltration of about 80% in the
contest of a poor cellularity. On day 40 PBSC collected two years after
were infused with a cellularity of 5×106/kg. On day 55 complete recov-
ery of aplasia was present and bone marrow examination showed a rich
normal population confirmed by immunophenotypic assay. Patient has
not compatible sibling. Search of unrelated donor for both patients was
began at the time of relapse, and 60 days after infusion patients are in
good clinical conditions, with normal hemocrome and are undergoing
to allogeneic bone marrow transplantation. Exact mechanism of remis-
sion of the disease is unclear. An occupation of space simply covering
blasts is possible and so immunological control of blasts could be hypote-
sizied. Anyway, recovery of normal hemopoiesis allows patients to go
over a life threatening period and to obtain complete remission of the
disease, so it was possible to carry on planning TMO. To our knowledge
there are no reports of this type. Because ALL patients are good mobi-
liziers we believe that is a good policy to collect PBSC in this disease.

PU-078
SUCCESSFUL MOBILIZATION OF PERIPHERAL BLOOD STEM CELLS WITH USE OF 
GRANULOCYTE-COLONY STIMULATING FACTOR AND R-CHOP REGIMEN: OUR 
PRELIMINARY EXPERIENCE

Giglio G,1 Antuzzi G,2 Carrozza F,2 Musacchio M,2 Romito S,2 Gigli R,3

Magri M3

1U.O.S. di Onco-ematologia; 2U.O.C. di Oncologia; 3U.O. di Medicina di lab-
oratorio, Ospedale Civile A. Cardarelli, ASREM, Campobasso, Italy

Introduction. Actually more diffused method for mobilization of periph-
eral blood stem cells (PBCS) consists in the employment of the
chemotherapeutic regimen plus granulocyte colony-stimulating factor
(G-CSF). The mobilization of the PBCS from the peripheral blood
depends also from effects of the previous treatments. For the mobiliza-
tion of PBCS in non Hodgkin’s lymphoma patients (LnH) are employed
several chemotherapeutic regimens and drugs. Our study analyzes the
mobilization of PBCS following CHOP plus rituximab (R-CHOP) ther-
apy in patients with LnH. Methods and Results. From January 2006 to
today we have effected leukapheresis for PBCS in seven patients with
LnH after treatment with R-CHOP regimen + G-CSF (filgrastim). Prob-
ably the results are without interest for the accredited hematologic trans-
plant’s centres but it has a great importance for our department because
we have only recently begun the ASCT program. We mobilized PBCS
after R-CHOP regimen plus G-CSF in seven patients with LnH (2 man-
tle cells and 5 large cells; two patients were in IV stage for bone marrow
involvement ; the mean age was 43 years; range 29-55 years). All patients
were at first treatment for LnH and at the time of PBCS mobilization
were in partial remission and at fourth or fifth cicle of R-CHOP. All
patients were given G-CSF at dose 5 micrograms/Kg starting from day
4 after R-CHOP therapy. The CD 34+ blood cell count were performed
before of the cycle of chemotherapy, before the beginning of the G-CSF
at day 4 and subsequently daily. The increase of the CD 34 have daily
been progressive with doubling then of the value around the 10 -11°
day post R-CHOP. The single leukapheresis was performed in all patients
when the values of cells CD34+ were over 20/microlitres. The leuka-
pheresis product was always over 5 cells CD34×106/Kg. In the same
period we have appraised besides, without however to submit them at
leukapheresis for refusal, other 3 patient with LNH with same results.
Conclusion. The combination R-CHOP + filgrastim (at 5 µg/Kg/once day)
in non Hodgkin’s patients has a good effect of mobilization of the PBCS
and of course offers the possibility to recover the PBSC with the same
standard treatment for the LnH , premise to economize and also is fea-
sible as precautionary procedure for refractory or relapse of disease. The
yield of leukapheresis was always more than 5 cells CD34×106/Kg.

PU-079
CONJUNCTIVAL MUCOSA-ASSOCIATED LYMPHOID TISSUE (MALT) LYMPHOMA RELATED
CHLAMIDIA INFECTION TREATED WITH LOCAL INTERFERON: A CASE REPORT

Freilone R, Cuttica A, Foli C
S.S. Ematologia e Oncologia ASL 6, Ciriè (TO), Italy

Purpose. Primary orbital non-Hodgkin's lymphoma is a mucosa-asso-
ciated lymphoid tissue (MALT)-type extranodal marginal zone lym-
phoma. Chronic antigen stimulation is implicated as a causative agent
in the development of some mature B-cell proliferations; for example,
there are associations involving Helicobacter pylori with gastric or con-
junctival MALT lymphoma and Chlamydia psittaci with ocular adnex-
al lymphoma To report a case of conjunctival mucosa-associated lym-
phoid tissue (MALT) lymphoma with presumed intraocular involve-
ment. Methods. Observational case report. Results. A 45 -year-old man
presented a conjunctival mass of the left eye. Ultrasound showed a low-
reflective mass with diffuse thickening of the ciliary body and choroids
and these data was confermed by MNR. The staging completed of TC
total body, bone marrow examination, MNR of the CNS and the eye and
examination of the liquor excluded other localization Immunohisto-
chemistry and flow cytometry of an incisional biopsy specimen sug-
gested a polyclonal lesion. Treatment with topical steroids yielded no
clinical improvement, and excisional biopsy was performed. A diagno-
sis of MALT lymphoma was made after polymerase chain reaction (PCR)
analysis of the immunoglobulin heavy chain (IgH) locus revealed a clon-
al B-cell population. The patient tested positive for antibodies against
Chlamydia trachomatis A multiplex touchdown enzyme time-release
PCR assay designed to simultaneously detect Chlamydia trachomatis,
Chlamydia pneumoniae, and C. psittaci on DNA extracted from microdis-
sected lymphoma cells was performed. C. pneumoniae, but neither C
psittaci nor C trachomatis, DNA was detected. The patients was treated
with topical interferon – gamma with very good response. After 2-years
follow up the patient is a continous remission. Conclusions. Conjunctival
MALT lymphoma can present without symptoms and can extend
intraocularly. PCR analysis of the IgH locus can identify lesion clonality
when immunohistochemistry and flow cytometry fail. Local applica-
tion of interferon can be effective in this type localization lymphomas.
The Chlamydia microorganisms may play roles in the etiology of orbital
MALT lymphomas. Antibiotic therapy could be considered for orbital
MALT lymphomas associated with positive infection.

PU-080
WHAT IS THE BEST CONDITIONING FOR AUTOTRANSPLANT IN AML PATIENTS?

Pezzullo L, De Rosa G,1 Finizio O, Rocco S, Ferrara MG, Montante B,1

Martorelli C, Buonanno MT, Mettivier L, Rotoli B,1 Mettivier V
Hematology Division A.Cardarelli Hospital, 1Hematology Division Federico II
University, Italy

The conditioning regime more used in bone marrow transplantation,
in patient with AML, has been the BuCy-2. Such treatment, mieloabla-
tive and immunosuppressive, he favours the engraftment of the marrow
in the allogeneic transplant, not clear the advantage in the autologous
transplant. In the last years, new conditioning regimes to more intense
mieloablation has been used in AML autotransplant patients. We have
retrospectively evaluated, in terms of efficacy and results, the classical
conditioning BuCy-2 with a conditioning with busulfan (4 mg/kg days
-5, -3) and melphalan (140 mg/m2 day -2) (BuMel). From June 2001 to
December 2006 we have autotransplantated 30 patients with AML in
first CR (11 males and 19 females; median age: 44 years (range 14-61)
subtype FAB: M0: 2; M1: 5; M2: 9; M4: 13; M5: 1). 14 patients have been
conditioned with BuMel (5 M and 9 F; median age: 44 years (range 18-
61) subtype FAB M1: 3; M2: 5; M4: 5; M5; 1) and 16 with BuCy-2 (6 M
and 10 F; median age: 41 years (range 14-59) subtype FAB M0: 2; M1: 2;
M2: 4; M4: 8). The factors of risk in the 2 groups are similar. High risk:
4 patients (2 in every group), intermediate risk: 22 (12 in BuCy-2 and 10
in BuMel) and low risk: 4 (2 in every group). The PBSC has been the
source of the stem cells in all patients, and the median CD34 infused cells
has been of 5,15 and 5,2×106/Kg in BuCy-2 and BuMel groups respective-
ly. All patients have achieved a full haematological recovery. The medi-
an days to neutrophil> 1000/mm3 and platelets> 20000/mm3 have been
of 14 and 12 days in the BuCy-2 and BuMel groups respectively. In the
BuMel group one patient is died for mycosis (mucor) at day +27 after
transplantation and one patient has developed a second leukemia a
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month +36 (patient with down syndrome), in BuCy2 group one patient
is died for acute hepatitis from reactivation HBV and one patient has
developed a myelodisplasia a months +60 after transplantation. With
median follow-up of 21 months (range 3-72 months), after autotrans-
plant, 8 patients (57%) they are alive (7 in CR) in BuMel group; in the
BuCy-2 group the median DFS and OS are 9 and 12 months respective-
ly (Figures 1-2). The EFS projected to 45 months is 50% and 33% (Fig-
ure 3) in BuMel and BuCy-2 groups respectively, this difference is not
statistically significant (p: 0.06, Cox F-test). In conclusion, even if the
number of the patients is small, the difference in terms of DFS, OS and
EFS doesn't seem significant among the two regimes of conditioning. Is
necessary a large cohort and a randomized study to confirm these pre-
liminary data.

Figure 1. 

Figure 2. 

Figure 3. 

PU-081
RITUXIMAB AND CHOP/CVP REGIMEN IN HIV NON HODGKIN LYMPHOMA PATIENTS

Bonfichi M,1 Zaramella M, Muzzi A, Sacchi P,2 Michelone G, 
Bodini C, Paulli M,3 Brusamolino E,1 Orsolini P
1Clinica Ematologica Fondazione IRCCS Policlinico San Matteo Pavia, Clini-
ca Malattie Infettive Fondazione IRCCS Policlinico San Matteo, Università di
Pavia Pavia; 2Clinica Malattie Infettive e tropicali Fondazione IRCCS Policlin-
ico San Matteo- Università di Pavia Pavia; 3stituto di Anatomia Patologica Fon-
dazione IRCCS Policlinico San Matteo, Università di Pavia, Italy

The role of immunochemotherapy Rituximab plus CHOP or CVP
regimen in B cell non Hodgkin lymphomas is well assessed but it is not
the case in HIV lymphoma patients. We have treated 5 HIV patients
affected by B cell non Hodgkin lymphoma according to R-CHOP regi-
men (Rituximab 375 mg/mq, Cyclophosphamide 750 mg/mq, Doxoru-
bicin 50 mg/mq, Vincristine 1.4 mg/mq and Prednisone 100 mg x5 days).
Four patients started the treatment at onset the disease and one at the
first relapse, occurred after ESHAP regimen. All patients were contem-
porary treated with highly active antiretroviral therapy (HAART). The
main clinical data are reported in Table 1. 

Table 1.

Patient Sex Age Diagnosis Stadium Therapy & response

MS Male 44 NHL B centroblastic IIB 5 R-CHOP
High grade CR 12 months 

SV Female 46 Relapsed Follicular B IIB, Relapsed 4 R-CHOP
NHL to left axilla CR 11 months 
3A lymph node

RR Male 42 NHL follicular grade 2 IIA 6 R-CHOP: CR for 5 
months than 4 R-CVP:

Continuing CR after 5 months

GC Female 42* NHL I A 4 R-CHOP+ RT
CR 26 months 

ZD Female 46 NHL I A 4 R-CHOP
continuing CR after 

28 months 

*Deceased.

A total of 4-6 courses of chemotherapy were administered without
delay every 21 days. Two patients developed severe neutropenia that
required admission in hospital, however prophylactic G-CSF adminis-
tration was able to overcome the problem and generally the patients well
tolerated the therapy. One patient relapsed after 26 months of CR and
died for the progression of lymphoma. None patient had a CD4 value
less than 100/l. HAART therapy was also well tolerated along the
chemotherapy without development of opportunistic infections. The
TAC/PET complete remission was documented in 4 out of 5 patients and
It was maintained at the follow up after 11-28 months.  Our data con-
firm that Rituximab plus CHOP/CVP chemotherapy can be considered
effective and well tolerated in HIV-B-NHL patients with achievement of
prolonged CRs. These data of efficacy and feasibility are also support-
ed by the fact that we have not documented opportunistic infections
related to HIV disease. 
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PU-082
INTERMEDIATE DOSE MELPHALAN IN ADVANCED MYELOMA

Petruzziello F, Catalano L, Rotoli B
Cattedra di Ematologia, Università Federico II, Napoli, Italy

Six patients (mean age 68 yrs, r. 53-80) affected by multiple myeloma
(2 G-kappa, 2 G-lambda, 1 A-lambda, 1 kappa) in progression after sev-
eral lines of treatment (MP/Tal-Dexa/Vel-Dexa or auBMT/Tal-Dexa/Vel-
Dexa) received i.v. infusions of melphalan at the dose of 25-30 mg/m2,
plus dexamethasone 40 mg/d x 4-days (mean number of courses:2, r. 1-
3). A beneficial response was verified in 4 patients (80% reduction of MC
or disappearance of bone swelling in 2 cases; 30% MC reduction in 2 cas-
es; significant pain reduction in all cases), with mean duration of 4
months (r.: 3-6). Two patients were refractory. Significant myelosup-
pression occurred in all cases: all patients received erythrocyte transfu-
sions, antibiotic prophylaxis and G-CSF. However, no one experienced
severe adverse events and all procedures were performed as out-patient,
with twice-weekly blood count controls. This therapeutic resource
seems to offer significant possibility of response, although short lasting,
in severely advanced patients, also if refractory or no more responsive
to regimens based on conventional dose melphalan, thalidomide, borte-
zomib, or relapsing after auBMT.

Table 1.

Age/dx/yr.of dx. Previous Melph.dose Courses Response Duration G-CSF RBC 

treatments (total mg) (mo.) transfusion

1 72/Glambda/2003 MP/Tal-dexa/ 40 2 30% CM +4 Y Y

Vel-dexa reduction

2 66/Gkappa/2001 auBMT/Tal-dexa/ 50 3 Bone swelling 6 Y Y

Vel-dexa disappearance

3 80/Glambda/2000 MP/MCP/Tal-dexa/ 40 1 30% CM +3 Y Y

Vel-dexa reduction

4 53/kappa/1999 auBMT/Tal-dexa/ 50 2 80% CM +3 Y Y

Vel-dexa reduction

5 67/Alambda/2006 MP/Tal-dexa/ 50 1 Refractory Y N

Vel-dexa

6 74/Gkappa/2003 MP/Tal-dexa/ 30 1 Refractory Y N
Vel-dexa

PU-083
EVALUATION OF IN VITRO CHEMOSENSITIVITY AT FLUDARABINE IN B CELL CHRONIC
LYMPHOCYTIC LEUKEMIA PATIENTS

Volpe S, Russo M, Russo L, Cantore N
U.O. Ematologia, A.O.R.N. S.G. Moscati, Avellino, Italy

Objectives. A percentage of patients affect by B cell chronic lympho-
cytic leukemia (B-CLL) is resistant to the treatment with fludarabine
monophosphate. Aim of this study was to evaluate in vitro chemosensi-
bility to fludarabine monophosphate in patients affect by B-CLL, before
beginning treatment, and relate obtained data with clinical response of
the patients. Methods. Lymphocytes of 32 patients affect by B-CLL was
in vitro coltured with decreasing doses of fludarabine monophosphate
(20-10-5-2.5-1.25 umoli/mL); after 48 h of incubation was evaluated the
percentage of cell mortality (quantified by using iodure de propidium in
flow cytometer analysis). After that data was acquired, all patients start-
ed the treatment with fludarabine monophosphate (40 mg/mq /die os x
5 d every 4 weeks). We evaluated a first therapeutic response after two
cycles of treatment. The patients who had obtained a therapeutic
response on WBC count > 75% was considered Responders (Resp) and
continued with Fludarabine therapy for a total of 4 cycles. The other
patients was considered No-Responders (N-Resp) in this study and they
modified the therapeutic cycle : Fludarabine monophosphate (40 mg/mq
/die x 3 d os) and Cyclophosphamide (300 mg/mq/die x 3 d os) every 4
weeks for 4 cycles. Results. The Resp patients showed a percentage of cel-
lular mortality in vitro of 26,4±13,3% (range 12- 50%) vs 4,6±2,7% (range
0- 9%) of the N-Resp patients (p<0.00001). Thirteen of 32 patients were

defined Resp patients (treated with only Fludarabine): of these 12 (92%)
obtained a Complete Remission and 1 a Partial Remission. Nineteen of
32 patients were defined N-Resp patients (treated with Fludarabine+
Cyclophosphamide): of these 9 obtained a Partial Remission and 10 were
resistant at treatment. Nobody of N-Resp patients obtained a Complete
Remission. Conclusions. Data reported suggest that exist a directed cor-
relation between in vitro chemo-sensibility and clinical response to the
treatment with Fludarabina. In agreement with the data of the literature
we confirm that the added of Cyclophosphamide to the treatment
allows to obtain an increase of the clinical response, affecting positive-
ly on the patients who have demonstrated resistance in vitro to the flu-
darabine. 

PU-084
SEQUENTIAL MOLECULAR MONITORING OF CHIMERISM STATUS IN TWO PATIENTS
TRANSPLANTED WITH DOUBLE UNRELATED DONOR UMBILICAL CORD BLOOD

Elia L,1 Iori AP,1 Falciani V,1 Grammatico S,1 Malandruccolo L,1

Milano F,1 Torelli FG,1 Grammatico P,2 Antigoni I,2 Lucarelli B,1

Loglisci G,1 Valle V,1 Iannotta E,1 Arleo E,1 Cimino G,1 Foà R1

1Ematologia Università La Sapienza Roma; 2Genetica Medica, Università La
Sapienza, A. O. S.Camillo-Forlanini-Roma, Italy

Introduction. Unrelated donor umbilical cord blood transplantation
(UCBT) has become a standard therapeutic option for children and adults
with hematological malignancies, lacking an HLA identical donor. The
nucleated cell (NC) dose is the most important factor influencing
hematopoietic recovery and overall outcome following UCBT. The lim-
ited cell dose of the individual UCB units has been the major drawback
to their broader clinical use. More recently, transplants with two unre-
lated UCB have been carried out in order to overcome the cell dose lim-
itation of the single CB units. In the present study we report the clinical
data and the chimerism status of two adult acute leukemia patients who
received a double UCBT. Patients and Methods. Two 24 and a 29-year old
men affected by acute lymphoid leukemia in 3rd complete remission
(CR) and acute promyelocitic leukemia in 3rd molecular positive CR,
were transplanted with a double UCB. The identification, number of
nucleated cells,HLA disparities and CFU assays are reported in the Table
1. Sequential molecular monitoring of the chimerism status to evaluate
hematopoietic engrafment at different time points was performed by
STR-PCR. Patients were conditioned using a myeloablative regimen.
Results. The post-transplant molecular monitoring of patient 1 showed
at day +21 a condition of triple chimerism in the bone marrow (BM) and
peripheral blood (PB) with a prevalence of the MICB unit over the
DUCB1 unit (78.7% vs 18%) that converted to a full donor status at
days +60 and +100. At these time points, at variance from what observed
at day +21, a persistent prevalence of the DUCB1 unit over the MICB
one (98% vs 2%) was observed. The patient is presently alive and well
without evidence of leukemia with a follow-up >210 days. In patient 2,
the chimerism status at day +26 showed the persistence of a relevant
amount of recipient hemopoiesis with the simultaneous presence of
similar amounts of the two UCBs (recipient 15% vs DUCB2 44% vs
NYCB 41% ). The patient suffered a clinical relapse at day +60 and died
at day +95 of his disease. Conclusions. Our data suggest that in patients
receiving a double UCBT the post-transplant monitoring of the
chimerism status by STR-PCR may be relevant to clarify the biological
mechanisms underlying hematopoietic engrafment and in predicting the
clinical outcome.

Table 1.

Pt. UCB NC dose CD34+ cells HLA disp. LOCUS disp. CFU tot

(x107/kg) (x105/kg) (x104/kg)

1 MICB 3.2 3.9 4/6 HLA-A2; HLA-B50 3.14

1 DUCB1 1.7 0.5 4/6 HLA-B50 0.35

HLA-DRB1-1101

2 DUCB2 1.74 1.2 4/6 HLA-A24; 2.27

HLA-DRB1-1101

2 NYCB 2.1 0.9 5/6 HLA-A33 2.13
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PU-085
UVA1 PHOTOTHERAPY AS A TREATMENT FOR SCLERODERMIC CHRONIC GRAFT VERSUS
HOST DISEASE REFRACTORY TO IMMUNOSUPPRESSIVE THERAPY

Tozzi M, Marotta G, Sammassimo S, Lauria F

U.O.C. Ematologia E Trapianti, Azienda Ospedaliera Universitaria Senese,
Italy

Chronic graft versus host disease (cGVHD) is the most common late
complication affecting long-term survivors of allogeneic haematopoiet-
ic stem cell transplantation (HCT). Several organs are targets of cGVHD
but the skin is the tissue mainly affected. Two subtype of involvement,
cutaneous lichenoid and sclerodermoid, have been described, based on
clinical and histopathological examinations. cGVHD is usually treated
with immunosoppressive drugs (prednisone, ciclosporine A, mycophe-
nolate mofetil and tacrolimus) which, however, are not effective in about
20-40% of patients. In this setting of refractoty/resistent patients, extra-
corporeal photochemotherapy and ultraviolet A (UVA) radiation often
show a positive clinical outcome, but the results are limited by the low
number of treated cases. In our institute, UVA1 phototherapy has been
used for treating 3 patients with advanced cutaneous cGVHD (all
patients had generalized sclerodermoid skin involvement) resistant to
conventional immunosuppressive therapy. All patients had failed to
respond to at least three lines of immunosuppressive therapy. At the end
of the 30 sessions the clinical response was assessed subjectively and
was graded as good (obvious softening), moderate (mild softening) and
poor (no change in skin texture) and registered for each case. Further,
physician confirmed the clinical response by repeated palpation after
every session. Two patients had a good response (case 1 and 3) and one
a moderate response reporting remarkable softening of skin lesions after
UVA1 phototherapy without side effects. The subjective and objective
clinical responses were associated to an improvement of histopatholog-
ical findings. In fact, punch biopsy showed, particularly in good respon-
ders, a noticeable reduction of fibrosis with a concomitant decreased
number of myofibroblasts, as evidenced by immunohistochemistry for
smooth actin. The evaluation of skin elasticity performed with the elas-
tometer showed a significant increase in resilience, hysteresis, and dis-
tensibility. Our results, in according with previous studies, confirms that
UVA1 phototherapy is a valid therapeutic option in patients with scle-
rodermoid cGVHD refractory or poor responsive to conventional
immunosuppressive therapy, even if a larger number of treated patients
is needed.

PU-086
PEG-FILGRASTIM AFTER AUTOLOGOUS STEM CELL TRANSPLANTATION

De Rosa G, Montante B, Becchimanzi C, De Rosa A, Cacciapuoti C,
Rotoli B

Hematology Unit, Department of Biochemistry and Medical Biotechnologies,
Federico II University, Naples, Italy

Recombinant hemopoietic growth factors are not used routinely after
autologous stem cell transplantation (ASCT) in our institution. In myelo-
ma patients, a multicentric protocol to which we partecipate indicates
granulocyte growth factor after re-infusion, at the dose of 5 micro-
grams/Kg, from day +1 to hematological recovery. Because of equiva-
lence between a single PEG-Filgrastim (PEG) dose and daily filgrastim
doses in decreasing the duration of neutropenia, documented after stan-
dard dose chemotherapy, we used PEG after ASCT in patients affected
by myeloma. From February 2004 to April 2007, we enrolled 33 patients
suffering from myeloma (33 undergoing single-ASCT and 10 tandem-
ASCT), conditioned by MEL200. All patients received a single dose of 6
mg peg-filgrastim subcutaneously 24 h after autologous stem cells infu-
sion. All patients engrafted neutrophils and platelets with a median time
of 10 days. The incidence of febrile neutropenia was 23% (10/43) with
a median duration of 12 hours. We observed no adverse events second-
ary to PEG injection. No patient had clinically significant mucositis. We
compared this cohort of myeloma patients with a historical group of
autotransplanted myeloma patients treated by standard daily doses of
filgrastim. Time to neutrophil and platelet recovery was identical in both
groups. We conclude that a single dose of pegfilgrastim after ASCT is
safe, well tolerated and accelerates neutrophil recovery, thus decreasing
time of hospitalization; it seems equivalent to daily dose of filgrastim.
We also documented no difference between our cohort of patients and

historical groups as far as febrile neutropenia and proved infections are
concerned. Since PEG disappearance from the circulation is not due to
renal or hepatic clearance, but only to uptake on granulocytic cells and
their precursors, this drug can be given even early after stem cells infu-
sion, and will be utilized as soon as the engraftment occurs. 

PU-087
A SINGLE PEG-FILGRASTIM INJECTION AS AN ADJUNCT TO CONDITIONING 
CHEMOTHERAPY TO MOBILISE STEM CELLS IN MYELOMA PATIENT

De Rosa G, Montante B, Becchimanzi C, Andretta C, Arcamone E,
Cosentini E, Rotoli B

Hematology Unit, Department of Biochemistry and Medical Biotechnologies,
Federico II University, Naples, Italy

A 52 years old patient with kappa light chain myeloma underwent
double autologous stem cell transplantation. During the second proce-
dure, apheresis of PBSC after conditioning chemotherapy was per-
formed. The patient had diagnosis in June 1999 and underwent
chemotherapy with VAD for four cycles, obtaining a partial remission.
In December 1999 he was mobilized by cyclophosphamide 7 gr/m2, fol-
lowed by G-CSF and was submitted to the first apheresis of PBSC at day
+ 11 from chemotherapy harvesting 10,1×106/Kg CD34+. In January 2000
the patient underwent the first autologous transplantation, using a part
of his tem cells, obtaining complete remission. The conditioning
chemotherapy was melphalan 200 mg/m2. Maintenance therapy with
alpha-IFN was carried out. In October 2004 the disease relapsed. The
patient underwent therapy with thalidomide and dexamethasone. In
January 2005 the patient had b endocarditis caused by Gram+ bacteria.
In March 2006 the disease progressed and therapy with Bortezomib and
dexamethasone was carried out, without improvement. In May 2006
treatment with melphalan and cortisone was scheduled. In July 2006 the
patient underwent a second autologous transplantation, using the last
part of his stem cells. The conditioning regimen was: cyclophosphamide
60 mg/kg from day -5 to -4; Thiotepa 150 mg/m2 from day -3 to -1;
Busulfan 1 mg/kg from day -3 to -1. In day +1 a single dose of PEG G-
CSF was given. On day +11 a second apheresis of PBSC was performed,
harvesting 1,83×106/kg CD34+. The patient obtained a partial remission.
In October 2006 the disease relapsed and the patient died for infectivous
complications. This clinical report shows that PEG G-CSF after ade-
quate conditioning chemotherapy allows apheresis of a sufficient num-
ber of stem cells, which can be helpful in patients needed additional
mobilization after autologous transplant.

PU-088
THE SEA URCHIN INSULATOR SNS-5 IMPROVES ONCORETROVIRUS VECTOR 
EXPRESSION IN ERYTHROID CELLS

D’Apolito D,1 Baiamonte E,2 Bagliesi M,2 Ferro L,3 Di Marzo R,2

Franco V,1 Spinelli G,3 Maggio A,2 Acuto S,2

1Istituto di Anatomia ed Istologia Patologica, Università di Palermo; 2Unità di
Ricerca P. Cutino, Ematologia II, A.O. V. Cervello, Palermo; 3Dip. di Biologia
Cellulare e dello Sviluppo A. Monroy, Università di Palermo, Palermo, Italy

Introduction. Given the success of vectors such as murine gamma retro-
viruses (MLV) in human gene therapy trials, it is crucial to develop effec-
tive strategies to prevent silencing and position effect variegation of
transgene expression and to avoid insertional activation of host onco-
genes. One widely proposed strategy to improve both efficacy and safe-
ty of gene therapy is the inclusion of chromatin insulators into gene
delivery vectors. Here we report that the sea urchin chromatin insula-
tor sns-5, cloned in flanking position in MSC oncoretroviral based vec-
tors, was capable to reduce the influence of the surrounding chromatin
on the expression of a reporter gene in mouse erythroleukemia cell line
(Mel). Methods. A 465bp long fragment, containing the sea urchin chro-
matin insulator sns-5 was cloned in both orientations into the 3’LTR of
MGPN2 reporter vector to generate vector S (sense orientation) and vec-
tor R (reverse). Uninsulated (vector M) and insulated vectors were trans-
duced in Mel cells and the frequency of expression and the position
effect variegation were analyzed. By chromatin immunoprecipitation
assay (Chip) we analysed the chromatin conformation of the integrat-
ed vectors and the in vivo binding of trans-acting factors to sns-5. Results.
analysis of vector expression in Mel cells showed that: (i) sns-5 increased
the frequency of the transgene expression in that, in a limiting dilution
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assay the fraction of transduced cells expressing the GFP reporter gene
increased with vector S (83%) versus vector M (45%). (ii) the extinction
of the transgene expression was strongly reduced; a silencing effect was
observed within the first week of colture for all the vectors, but it was
more pronounced (45% reduction of GFP+ cell) for the vector M and the
vector R compared to vector S (15%). (iii) the level of expression of the
reporter gene was also improved; an increase of both MFC (mean fluo-
rescence channel) value and a copy number dependent expression were
observed only in cells transduced with vector S. Analyses of chromatin
conformation showed that the insulated vector recruited the erythroid
transcription factor GATA-1and modified histones that are marks of
open chromatin. Conclusions. Ours results demonstrated that sns-5 insu-
lator ameliorate vector expression implicating that it may prove to be of
practical benefit in gene transfer applications for erythroid disorders such
as hemoglobinopathies and thalassemias.

PU-089
WALDENSTROM MACROGLOBULINEMIA EVOLVING INTO MULTIPLE MYELOMA: A CASE
REPORT

Petruzziello F, Simeone L, Chiurazzi F, Catalano L, Rotoli B
Hematology Unit, Department of Biochemistry and Medical Biotechnologies,
Federico II Universityà, Naples, Italy

Waldenstrom Macroglobulinemia (WM) is a lymphoproliferative dis-
ease with clinical and laboratory findings intermediate between lym-
phoma and myeloma. About 6% of cases may evolve into immunoblas-
tic lymphoma; rare cases of acute lymphoblastic leukemia or
immunoblastic sarcoma are reported, too. Cases of transformation in
multiple myeloma (MM) are very unusual. We report a case of a 68 year
old women who had diagnosis of MGUS in 1998 and came to our obser-
vation, though asyntomatic, in 2002. Skeleton radiography didn’t show
osteolyses; the monoclonal component (MC) was 2.07 g/dL (IgM kap-
pa), blood counts were normal, k urinary chain (ku) was 356 mg/L. By
bone marrow aspirate lymphocytes and plasmacells were in the normal
range; however lymphocytes typing by flow cytometry showed a B cell
lymphoproliferative disease CD5–, CD22+, SmIg-k+; Tc99m-sestamibi
was negative. In september 2003 MGUS evolving in WM: patient is
hypertensive, MC is increased (4.2 g/dL) and ku so (880 mg/L); one start
a therapy with clorambucil at dose of 26 mg/day for 4 days/month. No
improvement after 4 cycles. After another increase of MC start a treat-
ment with Rituximab at dose of 600 mg/day/week for a month. At that
time there’s slight cut in hemoglobin (Hb) and leucocytes (WBC). After
this teraphy no improvement too and in november 2006 on begin ther-
apeutic attempt with thalidomide at dose of 100 mg/day and cycles of
cortisone (160 mg/month). In march 2007 hematologic condition rude-
ly worses (Hb 8.9 g/dL, WBC 2800/mmc and platelets 5000/mmc) then
one stop thalidomide and cortisone and start fludarabina at dose of 60
mg/day for 3 day/month. Histologic report of new bone marrow aspi-
rate is compatible with diagnosis of MM (plasmacells > 30%) and lym-
phocyte typification in flow cytometry is negative for lymphoprolifera-
tive disorder then there’s a new lymphocytic phenotype. This is an
unusual case of lymphocytic clone transformation, during WM, in a plas-
macell population that can support MM diagnosis.

PU-090
REDUCED INTENSITY CONDITIONING (RIC) AND BONE MARROW TRANSPLANTATION IN
HIGH RISK MALIGNANCY : A SINGLE CENTRE EXPERIENCE

Pisapia G, Palazzo G, Mazza P
U.O. di Ematologia, Ospedale S. G. Moscati, Taranto, Italy

In the last ten years reduced conditioning intensity (RIC) for Bone
Marrow Transplantation has been more and more applied in patients at
high risk for complications as a therapeutic possibility specially for those
patients precluded to myeloablative conditioning regimen and without
further chances of cure. Up to date several questions on the setting of RIC
transplantation remain unanswered and the role of this procedure has to
be still elucidated. We present our experience with 30 patients with sev-
eral hematologic tumors. The status at RIC was resistance in 21 pts, pro-
gressive relapse in 2 pts and CR in 7 pts; 6 pts in CR had high risk AML
with age older than 60 years ant the other one was HD in third remis-
sion. The overall mean age was 55.8 years, range 25-70 years. Condition-
ing consisted of Fludarabine 30 mg/sqm/die over 2 days + Ciclophos-
phamide 30 mg/Kg/die over 2 days + Thiotepa 10 mg/Kg in 11 pts with

lymphoma and 1 pt with solid tumor, Thiotepa 10 mg/Kg and Fludara-
bine 25 mg/sqm/die over 5 days in 14 pts with AML or MDS, Thiotepa
5 mg/Kg + Fludarabine 30mg/sqm/die over 3 days and Melphalan 80
mg/sqm in 4 pts with MM. GVHD prophylaxis was done by CY-A and
MTX in all pts. At a mean follow-up of 26 months 10 pts are alive, 8 of
them in CR and 6 with cGVHD, and 20 pts dead; the cause of death were
interstitial pneumonitis in 3 pts, aGVHD in 4 pts and progression of dis-
ease in 13 pts. TRM was 23.3% overall with more than 30% in previ-
ously heavily treated patients. Alive pts are 6 with AML, 2 with HD and
2 with NHL. Five pts with AML and 3 with lymphoma alive at follow-
up had CR at the time of TMO and 2 had relapse. The conclusions are
that RIC transplantation is indicated in pts with haematologic malig-
nancies at high risk but with low tumor burden and responding phases
of disease. Transplanted related mortality in patients heavily treated is
high. 

PU-091
DETECTION OF HUMORAL IMMUNE RESPONSES AGAINST WILMS TUMOR GENE (WT1)
PRODUCT IN PATIENTS AFFECTED BY HAEMATOLOGICAL MALIGNANCIES

Messa E, Nicoli P, Defilippi I, Messa F, Arruga F, Panuzzo C, Carturan
S, Rosso V, Catalano R, Di Giovanni D, Bracco E, Saglio G, Cilloni D
Dept of Clinical and Biological Sciences, University of Turin, Italy

The Wilms tumor gene (WT1) is expressed at high levels in many
types of haematological malignancies including Acute Myeloid
Leukaemia (AML), Acute Lymphoid Leukaemia (ALL), Chronic Myeloid
Leukaemia (CML), Ph negative Myeloproliferative disorders (CMPD)
and Myelodysplastic Syndromes (MDS). Moreover WT1 gene is over-
expressed in many types of solid tumours. Humoral immune responses
against WT1 product has been described in Acute Leukemias and in
Chronic Myeloid Leukemia (CML). At present, many clinical trials using
WT1 peptides are ongoing. The aim of the study was to investigate the
presence of a humoral response against WT1 protein in patients affect-
ed by haematological malignancies in order to explore the possibility to
elicit an immune response against WT1 with vaccination using WT1
peptides or protein.: After informed consent sera and Peripheral Blood
samples were collected from 98 patients: 30 Myelodysplastic syndromes
(MDS), 11 Acute Myeloid Leukaemia (AML), 4 Acute Lymphoblastic
leukaemia (ALL), 23 Multiple Myeloma (MM), 20 Chronic Myeloid
Leukemia (CML), 6 Idiopatic Myelofibrosis (IM), 4 Chronic Myelomono-
cytic Leukaemia (CMML). In addition 20 healthy subjects were evalu-
ated as control. Using dot blot technique we analyzed the presence of
WT1 IgG and IgM antibodies. WT1 transcript amount was evaluated by
quantitative Real Time PCR in PB samples. We detected a significant
levels of IgG in 64% of MDS, 54% of AML, 66% of ALL, 70% of CML,
70% of MM, 100% of CMML and 66% of IM. The levels of IgG anti-
bodies were significantly higher in chronic myeloproliferative disorders
as compared as acute leukemias. A significant level of IgM antibodies
were present in 60% of MDS. Among them they were present in 75%
of RA, 30% of RAEB and 25% of s-AML. 10% of de novo AML, 10% of
ALL, 20% of CML, 220% of MM, 100% of CMML and 50% of IM. By
contrast IgG and IgM were undetectable in healthy subjects. Regression
analysis showed that the levels of antibodies were not correlated with
WT1 expression levels (r=0,41). These data demonstrate that humoral
immune responses against the WT1 protein could be elicited in patients
with haematological malignancies. Moreover, the data suggest that
strong and persistent stimulation by WT1 antigen, which usually occurs
in patients with a large amount of leukemic cells is needed to generate
immunoglobulin isotype class switching from IgM to IgG. Finally,
although Multiple Myeloma patients present low levels of WT1 tran-
script in BM, they have significant amount of antibodies in the serum.
These data suggest that patients affected by haematological malignan-
cies, including Multiple Myeloma patients could be candidate for WT1
based immunotherapy 

PU-092
SPONTANEOUS SPLENIC RUPTURE IN DIFFUSE LARGE B- CELL LYMPHOMA: A CASE
REPORT

Freilone R, Cuttica A, Foli C
Ss Ematologia e Oncologia ASL 6 Ciriè (To), Italy

Purpose. Spontaneous rupture of the spleen is an uncommon, dramat-
ic abdominal emergency that requires immediate diagnosis and prompt
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surgical treatment to ensure the patient's survival. Splenic rupture are
rare in hematological malignancies despite frequent involvement of the
spleen. We report a case of spontaneous splenic rupture caused by infil-
tration of B-large cell lymphoma variant T-cell rich Methods. Observa-
tional case report. Results. 40-year old man presented to the Emergency
Department with a day old history of acute left upper abdominal pain,
nausea and vomiting The patient underwent an emergency a ultrasonog-
raphy examen and successful a contrast enhanced CT scan of the
abdomen/pelvis which showed an markedly abnormal spleen, inhomo-
geneous and enlarged, approximately 20×11 cm with fluid in the inferi-
or aspect of the mesenteric fat, with free fluid in the abdomen and
enlarged retroperitoneal lymph nodes. Since there was no history of
trauma and the CT did not look like a traumatic splenic laceration. The
biochemistry test evidence relevant anemia (Hb 7 g/dL), higher level of
LDH and beta 2 microglobulin and hypogammaglobulinaemia; patient
underwent a splenectomy. The histological exam evidence the splenic
involvement by diffuse large B-cell lymphoma variant T-cell rich; The
PET study was following performed with evidence the activity in mul-
tiple thoracic, abdomen and retroperitoneal lymph nodes; bone mar-
row biopsy showed the absence of involvement. Successful The patients
was treated with high dose immuno-chemotherapy (Rituximab-mega-
CHOP) and underwent a complete remission. Conclusions. spontaneous
rupture of the spleen is extremely rare. There have been very few cas-
es reported in the literature. The infiltration of the splenic parenchyma
by lymphoma cell cells was the main cause of the rupture because the
coagulation tests of the patient were normal and no clear splenic infarcts
had been demonstrated. The splenic rupture occurred before the start of
antitumoral chemotherapy, which may have released lytic and vasoac-
tive enzymes due to chemotherapy-induced cell necrosis. Emergency
splenectomy represents the only feasible treatment for splenic rupture

PU-093
EFFECTS OF RITUXIMAB ON THE MOBILIZATION AND ENGRAFTMENT OF AUTOLOGOUS
PERIPHERAL BLOOD STEM CELLS IN DIFFUSE-LARGE B-CELL LYMPHOMA

Gaudio F, Perrone T, Guarini A, Pavone V,1 Pastore D, Giordano A,
Curci P, Leo M, Mestice A, Sgherza N, Gentile M, Pascazio L, Specchia
G, Liso V

Hematology, University of Bari, Bari; 1Hematology, Az. Osp. Card. G. Panico
Tricase (LE), Italy

Treatment with rituximab is widely used for diffuse large B cell non
Hodgkin’s lymphomas (DLBCL). However, its effects on peripheral
blood stem cell mobilization are not completely known. We retrospec-
tively evaluated 28 patients with DLBCL responding to first-line
chemotherapy (CHOP or R-CHOP), but failing to achieve complete
remission (CR). In this group we compared the mobilization character-
istics engraftment kinetics and transplant related toxicity of 15 patients
receiving (R-CHOP) and 13 not receiving rituximab (CHOP) as a first-
line treatment before autologous peripheral blood stem cells transplan-
tation (PBSCT). Patients mean age was 37 years (range 17-60); 23
patients (82.1%) had stage III-IV disease. 17 patients (60.7%) had bone
marrow involvement; systemic B symptoms were present in 16 patients
(57.1%). Mobilization chemotherapy consisted of a high dose cytarabine
containing regimen (DHAP) in all patients. The median CD34+ cells col-
lected was 4.7×106/kg in patients receiving rituximab vs 6.8×106/kg
CD34+ cells (p=n.s.) in the non rituximab treated group. Failure to mobi-
lize, defined as failure to reach a circulating CD34+ cell count of 10/mcl,
occurred in 2 patients (13.3%) in the rituximab group and 3 (23.1%) in
the non rituximab group. All patients were transplanted using myeloab-
lative chemotherapy conditioning regimen (BEAM); Comparison of the
two groups showed no statistical significant difference between medi-
an days to absolute neutrophil >0.5×109/L and platelet >20×109/L counts
after PBSCT, and no differences in incidence and severity of infections,
days of fever or duration of antibiotic treatment between groups. In
conclusion, our data provide evidence that rituximab in association with
the CHOP regimen as first line treatment in DLBCL has no adverse
effect on the mobilization and engraftment of PBSCT when rituximab
is employed in the first-line treatment for newly diagnosed DLBCL
patients. Further studies are warranted in larger populations to determine
the impact of rituximab on collection, engraftment and survival.

PU-094
AN OLD MALE WITH SIMULTANEOUS PRESENTATION OF HODGKIN DISEASE AND NON
HODGKIN LYMPHOMA: CASE REPORT AND LITERATURE REVIEW

Poggiaspalla M, Pizzuti M, Molfese V, Vertone D, Attolico I, Filardi N,
Cimminiello M, Olivieri A 

U.O. di Ematologia, Centro Trapianto di Cellule Staminali, Ospedale San Car-
lo, Potenza, Italy

While Hodgkin’s Lymphoma (HL) and the non Hodgkin’s Lymphomas
(NHLs) have long been regarded as distinct disease entities, recent obser-
vations suggest a closer association. The analysis of cases in which both
diseases are present in the same anatomic site (composite lymphomas),
or in separate sites (simultaneous or sequential HL and NHL), indicates
that this phenomenon occurs more frequently than would be expected
by chance alone. The most common form of composite lymphoma is
Nodular Lymphocyte-Predominant Hodgkin ‘s Lymphoma (NLPHL)
associated with Large Cell Lymphoma (LCL) of B cell phenotype. This
finding is consistent with a B cell origin for the abnormal cells in NLPHD,
suggesting that LCL represents a form of histologic progression. We
report the case of a 85 year old male patient with coexistent classic vari-
ant HL and DLBCL, a less common association. He was admitted in our
institution with persistent fever, weight loss, one right inguinal lymph
node sized 1.5 cm and splenomegaly. Abdomen ultrasounds showed
splenic enlargement with hypoechogenous nodules. Blood cell count
revealed a mild anemia; LDH levels were normal, beta-2 mycroglobu-
lin levels were increased. A total body Computed Tomography (CT)
showed a mass in left inferior lobe of the right lung (4,5 cm large), con-
firming splenomegaly with splenic hypodense nodules and pathologic
celiac lymph nodes. We performed a CT-guided trans-parietal lung biop-
sy: the hystology was consistent with Large B cells NHL (LCA+; CD 20+;
CD3–; CD 30–); on the contrary the bone marrow trephine showed the
presence of large stembergoid cells CD 30+ e CD 15+ CD 20–, CD 45–, CD
45RO – with a rich T lymphocytes component and hystiocytes, consis-
tent with the diagnosis of classic HL. In view of his clinical conditions
the patient received, for the NHL, five courses of immuno-chemother-
apy according to the R-COP protocol. A CT scan performed after the
second course, showed persistence of the lung mass of about 4 cm and
splenomegaly. Number and dimension of the splenic nodules were
reduced; celiac lymph nodes had disappeared. After the fifth course, the
CT scan showed persistence of the tumor mass in the lung. FDG-Posi-
ton Emission Tomography (PET) confirmed persistence of disease in
lung, spleen, mediastinal lymph nodes and sternum. Despite this appar-
ent chemoresistance, the patient is still in fairly good clinical conditions
and he is now under evaluation without any further treatment.

PU-095
URETHRAL LYMPHOMAS. A RARE BUT POSSIBLE DISEASE LOCALIZATION. THINKING
ABOUT THERAPEUTICAL OPTIONS.

Petrilli MP,1 Gasbarrino C,1 Fraticelli V,1 Giordano G,1 Piano S,1

Farina G,1 Sallustio G,2 Storti S1

1U.O. di Oncoematologia, Centro di Ricerca e Formazione ad Alta Teconolgia
nelle Scienze Biomediche, Giovanni Paolo II Università Cattolica del Sacro Cuore
sede di Campobasso; 2U.O. di Radiodiagnostica, Centro di Ricerca e Formazione
ad Alta Teconolgia nelle Scienze Biomediche, Giovanni Paolo II Università Cat-
tolica del Sacro Cuore sede di Campobasso, Italy

Introduction. Extranodal malignant lymphomas rarely affects the uri-
nary tract and the urethra being this last one, the most uncommon site
of origin. Usually the most frequent ones are low grade non Hodgkin
lymphomas. We present a case of primary high grade non Hodgkin lym-
phoma arising from the female urethra. Case Summary. A 78 years old
woman was admitted in hospital presenting anuria and abdominal pain.
She had a history of important weight loss in the previous months, but
there wasn’t a history of recurrent urinary infections. Cystourethroscopy
demonstrated a neoplasm interesting external urethral meatus. A trans
urethral biopsy was performed and a large B cell non Hodgkin lym-
phoma diagnosis was posed. Immunohistochemical stains for cytocher-
atin and CD30 were negative, while CD20 and LCA were positive. A
CT scan demonstrated a mass infiltrating the lowest site of the bladder
and the urethral wall. Hematological and biochemical examinations
were normal; chest radiography and CT scan of upper abdomen and
chest were positive for the presence of a few lymphoadenopathies. Bone
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marrow aspiration and biopsy were normal. The patient was staged as
IIIEB. 8 course of R-CHOP schedule chemotherapy were performed
reaching complete remission. Radiotherapy was not performed. At a
follow up of 13 months the patient is alive and in complete remission.
Discussion. Extranodal lymphomas interesting the urinary tract, are very
rare, being only a few cases reported in the literature during about 30
years; in fact non urothelial tumors of the urinary tract are only about
2% of all tumors. They show a preferency for female patients in a ratio
of 6 to 1. Frequently a history of recurrent cystitis is reported. Main
symptoms are intermittent hematuria and dysuria. Mucosa associated
lymphoid tissue is the most common type, while, only 20% have a high
grade disease. Prognosis are usually associated with tumor grade and
stage presentation, and all examinations to define disease stage should
be made, to exclude systemic lymphoma. Several therapies including
surgical excision, radiotherapy, chemotherapy are reported. But because
of the rarity of localization, doesn’t exist an univocal therapeutical behav-
ior. The results obtained with systemic chemotherapy plus rituximab in
our case, and in general in large B cell Lymhpoma, induce us to retain that
in aggressive lymphomas it could represent the 1st therapeutic choice. 

PU-096
FEMALE GENITAL NON HODGKIN’S LYMPHOMA: HEALING WITHOUT SURGERY

Fraticelli V, Gasbarrino C, Petrilli P, Fanfani F, Scambia G, Storti S
Centro di Ricerca e Formazione Govanni paolo II, UCSC Campobasso, Italy

Introduction. Non Hodgkin’s Lymphomas frequently affect the uterine
corpus, cervix and vagina in cases of advanced disease. However these
organs are rarely the site of origin of this type of neoplasia; in fact only
1 to 1.5% of NHL arise from female genital organ. They are most com-
monly localized in the ovaries (49%), uterus (29%) and fallopian tubes
(11%) but only 0.6% in the uterine cervix. We present a case of primary
high grade non Hodgkin lymphoma arising from the lower female gen-
ital tract. Case Summary. A 23-year old white female presented to her pri-
mary care physician because of persistent back pain without systemic
symptoms. A MRI of the abdomen and pelvis revealed an uterine cervi-
cal mass with a diameter of 7 cm. On physical examination, a large cer-
vical mass was easily palpable and a focal vaginal mucosa lesion and left
parametrial involvement were also noted. Multiple biopsies of cervical
and vaginal mucosa revealed diffuse infiltration by atypical lymphoid
cells. Immunophenotyping was compatible with diagnosis of diffuse
large B-cell lymphoma. Clinical staging work-up, including a total body
CT scan and a bone marrow biopsy of indicated a stage IVA. IPI 6 cours-
es of R-CHOP 21 schedule chemotherapy were performed reaching
complete remission. Radiotherapy was not performed. At a follow up of
24 months the patient is alive and in continous complete remission. Dis-
cussion. Extranodal lymphomas arising from the female genital tract are
very rare. Because of up to 2/3 of these tumors presents with subepithe-
lial mass without epithelial abnormality, a deep incisional or excisional
biopsy is recommended when the initial biopsy is non diagnostic. For
this reason a Pap smear test is rarely useful, leading to a false negative
cytologic smear. Because cervical NHL is a uncommon malignancy, the
optimal treatment has not been established. The available treatment
strategies for their management are chemotherapy alone, radiotherapy
alone, or radiotherapy combined with either chemotherapy or surgery.
As these tumors are extremely responsive to chemotherapy, taking into
account the effectiveness of adding rituximab to the CHOP-like
polichemotherapeutic approach, it could be opportune, mainly in young
women, the use of chemoimmunotherapy (e.g. R-CHOP) alone, avoid-
ing radiotherapy also in I-IIE stages and whenever possible, in order to
preserve fertility without compromising possibility to get healing.

PU-097
USE OF BORTEZOMIB IN RECURRENT AND REFRACTORY MULTIPLE MYELOMA AND
IMPAIRED RENAL FUNCTION

Falcone A, Sanpaolo G, Bodenizza C, Carella AM, Dell'Olio M, 
Mantuano S, Melillo L, Merla E, Scalzulli P, Cascavilla N
Hematology, IRCCS Casa Sollievo della Sofferenza Hospital San Giovanni
Rotondo, Italy

Multiple myeloma, a hematologic neoplasia characterized by the
monoclonal proliferation of bone marrow plasmacells, presents renal
failure in approximately 30% of patients at diagnosis and in 50% of
those with an advanced form of the disease. The severity of renal
impairement significantly affects the prognosis of patients with multi-
ple myeloma and it is associated with decreased response, shorter sur-
vival and early mortality. Treatment options such as Melphalan-based
chemotherapy and high dose chemotherapy with autologous stem cell
transplantation need dose adjustement to avoid serious toxicities. In
recent years, new therapeutic options, such as Thalidomide, Lenalido-
mide and Bortezomib have been introduced for the treatment of multi-
ple myeloma with improvement outcomes of the patient. Thalidomide
has proven to be efficacy in patients with renal impairement and relapse
or refractory multiple myeloma. Lenalidomide has been shown to under-
go substantial elimination through the kidneys and no clinical data are
known about its use in patients with renal failure. A subanalysis of
patients with renal impairement treated with Bortezomib in the SUM-
MIT and CREST trials showed no difference on response rates, treatment
discontinuation and toxicities compared to overall study population. We
have analyzed data of 4 multiple myeloma patients with renal impaire-
ment function out of 25 that received chemotherapy with Bortezomib
1.3 mg/mq day 1,4,8,11, Liposomal Doxorubicin 30 mg/mq day 1 and
Dexamethasone 40 mg/day 1-4 (PAD) for relapsed or refractory disease.
Case1. The patient, who was 66 years old, affected by multiple myelo-
ma IgA k and CS IIIA at diagnosis received cycles PAD for relapsed of
disease. The patient underwent 5 previous therapeutic lines. The time
from diagnosis to the beginning of the PAD cycles was 120 months and
the time from the latest treatment 2 months. The patient Creatinine
Clearance(Cr Cl) was 30 mL/min, serum creatinine 2.5 mg/dl, Glomeru-
lar Filtration Rate 27,6 mL/min/1.73 m2 (n.v.>60) serum IgAk level 3.9
g/L. He completed 8 cycles obtaining renal function improvement and a
partial response of disease. We observed grade II hematological toxici-
ty: leucopenia. The Follow-up is at its 12th month from the disease
relapse. Case 2. A 86 year-old male with multiple myeloma IgG k, CS
IIIA was treated for relapse disease. Time from diagnosis and time from
latest therapy was 104 and 10 months respectevely. The patient received
previously 4 therapeutic lines. The value of Cr Cl was 26 mL/min, serum
creatinine 2.0 mg/dL, GFR 33,8 mL/min/1.73 m2, serum IgG level 3.7 g/l.
The patient completed 8 planned cycles. After 2 cycles, because of grade
III gastroenteric toxicitiy (diarrea), the dose of Bortezomib was reduced
at 0.7 mg/mq. The patient obtained a Partial Remission and the restore
of renal function. We are at 12th month of follow-up. Case 3. A 45 years
old female, with diagnosis of refractory multiple myeloma, light chain
K, CS IIIB, received cycle PAD at 7 months from diagnosis and after
therapy with Thalidomide+ Dexamethasone and cycles DAV (Vincristi-
na, Adriamicin and Dexamethasone). The patient's Cr Cl was 15 ml/min,
serum creatinine 4.5 mg/dL, GFR 11,2 mL/min/1.73 m2. The clinical con-
dition of patient was critical for heavy anaemia, bone pain and astenia.
The patient completed 8 PAD cycles. We observed grade II hematolog-
ical toxicity (thrombocytopenia and leucopenia). Not relevant extrahe-
matological toxicity was detected. The renal function improved (Cr Cl
25 mL/min, Serum creatinine level 3.0 mg/dL). The patient obtained a
partial response with bone marrow plasmacellular infiltration same to
30%. Case 4. A 70 years old female with diagnosis of refractory multi-
ple myeloma IgGk CS IIIB treated with PAD cycles after 6 months from
diagnosis and after therapy with Talidomide plus Dexamethasone and
DAV 3 cycles. The patient's Cr Cl was 18 mL/min, serum creatinine 4.0
mg/dL, GFR 11,7 mL/min/1.73 m2. The patient completed 4 PAD cycles
with a 30% reduction of monoclonal and serum level of creatinine of 3.0
mg/dL. Grade II neurological toxicity sensitive the patient experiment-
ed. In conclusion we observed a response to the treatment in all patients
with acceptable toxicities and improvement of renal function. Our analy-
sis confirm that Bortezomib therapy is a well-tolerated effective option
in that subgroup of MM patients with renal failure.
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PU-098
BORTEZOMIB AS FRONT LINE THERAPY IN ADVANCED MULTIPLE MYELOMA: A SINGLE
CENTER EXPERIENCE

Mazza P, Specchia MR, Casulli F
U.O. di Ematologia, Ospedale S.G. Moscati, Taranto, Italy

In an ongoing phase II study we are treating unselected stage 3 myelo-
ma’s patients, as upfront therapy, with Bortezomib and Desametasone
in the context of a sequential treatment which include thalidomide and
single autologous transplantation in patients younger than 70 years.
Aims of the study were the evaluation of efficacy, as primary response,
and toxicity of Bortezomib in previously untreated patients. The inclu-
sion criteria were a diagnosis of multiple myeloma, stage 3 according to
Durie and Salmon, unrespective of A or B. The only exclusion criteria
was the documented presence of a previous neuropathy and the posi-
tivity of HCV, HIV and HBV or major organ disfunction and previous
deep thrombotic events. Other minor aspects were the feasibility of the
therapy and incidence of infections. The therapeutic program consisted
of Bortezomib 1,3 mg/sqm days 1,4, 8, 11, every 21 days over 4 cours-
es, Desametasone 40mg over 4 days every 15 days over 4 months;
thalidomide was starded after the completion of Bortezomib program
at 100 mg/day over 4 months. Autologous bone marrow transplantation
with PBSC was planned in patients with age up to 70 years following
CD34 mobilization by CTX 5 gr/sqm. Up to May 2007 8 pts of mean
age 65 (49-77) completed the therapeutic phase inclusive of Bortezomib
and are valuable for response and toxicity. The re-evaluation of bone
marrow at the end of Bortezomib showed less than 5% of plasma cells
in 6/8 pts (CR) and less than 10% in 2 pts (PR); the clinical response based
on the disappearance or dramatic reduction of bone pain was achieved
early after the first course of Bortezomib. Three patients showed periph-
eral grade II neuropathy which improved within 1 or 2 months follow-
ing the end of therapy. The haematological toxicity was mild and tran-
sient. In a concurrent analysis in 12 pts treated by Bortezomib, same
schedule, following relapse to previous therapy we observed a response
in 4/12 pts. In conclusion, our preliminary report on the treatment by
Bortezomib, as up-front therapy in patients with advanced MM, shows
a very good efficacy in inducing remission with an acceptable toxicity.
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